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Abstract; Mechanical weeding method has obvious advantages during the ridge tillage of soybeans
production in Northeast China, such as preemergence weeding can break soil consolidation and raise
ground temperature to ensure orderly emergence of seedlings, the postemergence weeding can loosen the
soil between plants, eliminate young grass between plants, store water and conserve moisture, and then
promote the growth and development of soybean. In addition, the application rate of herbicide is
effectively reduced by mechanical weeding which can alleviate the high dependence of current agricultural
production on herbicide. 3ZCF — 7700 multi-functional weeding machine could meet the agronomic
requirements of scarifying and weeding in intra-row for corn, soybean and other crops. However, it was
not suitable for weeding in the field with many crop residues and stems. Therefore, the weeding monomer
mechanism was improved to solve the problems of poor adaptability, complicated structure and
unadjustable lateral spacing of the front and rear comb-tooth drive discs. For the problems of comb teeth
are easy to wind grass and clogging, weak ability to stable into the soil during the intra-row weeding, the
planetary gears comb-tooth intra-row weeding mechanism was designed and its main parameters were
determined. According to the index of weeding rate and injury seedling rate, the main factors of operation
performance and the value range of each factor were obtained by single factor experiment in the self-made
indoor test bench. And then, the orthogonal test was carried out in soybean field to investigate the
influence of test factors on the work performance of weeding mechanism by the comb-tooth angle, the
deepest soil position of the comb teeth, and the deepest soil depth of the comb teeth was taken as the
experimental factors. The results showed that the order of the factors affecting the weeding rate from
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primary to secondary was the deepest soil depth of the comb teeth, the deepest soil position of the comb

teeth and comb-tooth angle, and that affecting the injury seeding rate was comb-tooth angle, the deepest

soil depth of the comb teeth and the deepest soil position of the comb teeth. The optimal horizontal

combination was 10° of comb-tooth angle, 80 mm of the deepest soil position of the comb teeth, and the

deepest soil depth of the comb teeth was 47.5 mm. And then five field verification experiments were

carried out with the optimal horizontal combination. The average result of the data was 86. 3% of weeding

rate and 2. 66% of injury seedling rate between plants, which showed a stable work performance. The

study provided guidance for the design of reliable soybean intra-row weeder.

Key words: soybean; weed control ; intra-row weeding; mechanical weeding; planetary gears comb-tooth
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Fig.9 Photos of field experiment and its operation effect
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Tab.3 Results of orthogonal experiment

. RN R R FEAR
RS Ty ¢ muwe  GEew
1 1 1 1 80.7 2.98
2 1 2 2 85.6 2.73
3 1 3 3 81.8 3.66
4 2 1 2 87.8 3.12
5 2 2 3 86.7 3. 64
6 2 3 1 78.2 3.24
7 3 1 3 87.0 4.46
8 3 2 1 80.3 4.06
9 3 3 2 82.5 3.91
x4 WMESH
Tab.4 Range analysis
JEL TR LD A B c
K, 82.700 85.167 79.733
K, 84.233 84. 200 85. 300
K 83.267 80. 833 85. 167
BREE  RER 1.533 4.334 5.567
K 4, B, C,
F T C.BA
L) WIES 4,B,C,
K, 3.123 3.520 3.427
K, 3.333 3.477 3.253
K, 4.143 3.603 3.920
it WER 1. 020 0. 126 0. 667
K 4, B, C,
ER/4il53 A.C.B
L) WIES A,B,C,

x5 EXREAENN
Tab.5 Variance analysis result of orthogonal test

fEbR ORI CPOrA AME MorA Fo BEE
A 3.607 2 1.803 20.037 =

B 31. 047 2 15.523 172.481 -
o 2 C 60. 527 2 30.273 336.259 ok

WE0.180 2 0.09

B 95.361 8

A 1.741 2 0.870 57.131 *

B 0. 025 2 0.012  0.816 ns
Uit C 0.718 2 0.359 23.562 *

WZ 0.030 2 0.015

M 2,514 8

i Fy 0 (2,2) =99.01,F, 5 (2,2) =19.00,F, , (2,2) =9.00,
F>Fy o (2,2), It 3 101E s% , Fy s (2,2) <F<Fyq (2,
2, RHEAN R ACHE = F < Fy (2,2), AR 5.3 iE4E ns,
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LR I EC N eTs VN SO 115 537 AN X VA= w0 )
I e AT R S AT A R T R R AR
Fo MEREIGERN R EXMF N C B A, B
TI%N A,B,C, . BRI A A1 20° Fith S IEA
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