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Experimental Research on Seed Metering Choice of 2BMF]J Series Soybean No-
tillage Precision Planter
FENG Yi-ning CHEN Hai+tao HOU Shou-yin ZHANG Ying DUN Guo - qiang ZHA Shao-hui

( Engineering College Northeast Agricultural University Harbin 150030 China)

Abstract: In order to improve the performance of the 2BMF] Series No-tillage Precision Planter the comparative tests had
been carried out on the JPSH2 seed-metering test bench by GB69732005 with the orthogonal experiment and multiple com—
parison of three factors with three levels of which two kinds of air-suction seed metering device and mechanical soybean seed
metering device were selected as the object. The type of seed metering device operating speed and CV of 100seed weight
were selected as test factors. The qualified rate multiple rate missed rate and variable coefficient were selected as the experi—
mental index. The result indicated that type of seed device qualified for qualified rate multiple rate and variable coefficient
were the main factors operating speed with missed rate influence was the most significant. Air-suction seed metering device
was better than mechanical seed metering device when the operating speed faster than 5 kmeh ™" and the CV of 100-seed weight
greater than 7. 6% . For the 2BMF] Series No-tillage Precision Planter mechanical seed device could be used for 2BMFJ-3 /6
air-suction seed metering device could be used for 2BMFJ0.

Keywords: Soybean seed metering device; Orthogonal test; Multiple comparison

2BMF] N N N

N ~ o

120154246
: ( CARS-04-PS22) ; ( ) (201303011) .
(19899 o E-mail: fyn20059@ sina. com.

(19629 o E-mail: htchen@ neau. edu. cn.



506

57
2BMFJ
840

1
1.1

JPS42
<0.5% »

I A Y
( Do 230 mm
52 4.5 mm
1 mm 13 o
800
900 .
1. 2. ;3. 4.

1. Shell; 2. Air chamber shell; 3. Seed disk; 4. Scraping seed device.

1 I
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Fig. 2 Structure of the airsuction seed metering [
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1. Shell; 2. Socket—oller disk; 3. Eliminating device ; 4. Scraping
device; 5. Protecting board.
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Fig. 3 Structure of the socket-roller
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. Table 1 Experimental factors
g
V=2 %100 (1)
E Seed-metering Operating speed  CV of 100-seed
Level
V— (%) ; 0—8 type /km+h " weight/%
i E—8 o 1 MSMD 4 1.5
1.3 2 ASMD | 5 7.6
GB69732005 { ( ) 3 ASMD I 7 15.3
>> 11
MSMD: ; ASMD: B
250 20 cm MSMD: Mechanical seed metering device; ASMD: Air-suction seed
60 mmo. metering device.
1243 2
‘ (A) . (B)
(€ (v~ °
(y2) (vs) - (v4) °
2
Table 2 Orthogonal test results
Factors Experimental index
Serial
Seed-metering Operating Variable of
number CV of 100seed Qualified rate Multiple rate Missed rate
type speed coefficient
weight /% yi /% 2 /% y3 /%
A B/kmeh "' val%
1 MSMD 4 1.5 91.85 6.98 1.17 9.45
2 MSMD 5 7.6 84.63 13.94 1.43 13.74
3 MSMD 7 15.3 73. 14 20. 88 5.98 16. 54
4 ASMD | 4 7.6 98. 56 1.44 0.00 13.4
5 ASMD [ 5 15.3 94.13 4.55 1.32 16.21
6 ASMD | 7 1.5 93.75 4.24 2.01 17.9
7 ASMD II 4 15.3 91.45 4.97 3.58 17.24
8 ASMD II 5 1.5 92.94 4.89 2.17 18.98
9 ASMD II 7 7.6 83.69 11.23 5.08 24.56
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Table 3 Analysis of variance

F
Source Square sum DF Mean square sum F value Significance
i Model 461. 85 6 76.98 26.51 o
A 225.95 2 112.98 38.91 rx
B 169.75 2 84. 87 29.23 *x
C 66. 15 2 33.08 11.39 )
Error 5.81 2 2.90
Total 467. 66 8
Y2 Model 296. 39 6 49.40 24. 40 *x
A 171.50 2 85.75 42.36 *x
B 88.35 2 44. 18 21.82 *x
C 36.54 2 18.27 9.02 )
Error 4.05 2 2.02
Total 300. 44 8
V3 Model 30.62 6 5.10 47.95 o
A 9.88 2 4.94 46.39 o
B 15. 07 2 7.54 70. 82 o
C 5.67 2 2.83 26.63 *x
Error 0.21 2 0.11
Total 30. 83 8
V4 Model 140.22 6 23.37 120. 63 ok
A 75.52 2 37.76 194.92 ek
B 59. 68 2 29. 84 154.03 ok
C 5.02 2 2.51 12.95 *
Error 0.39 2 0.19
Total 140. 61 8
TR 0.10.05 0.01 . .
** and *** show significant difference at 0. 1 0.05 0.01 level respectively. The same below.
> > )
> > )
) >
> ; °
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4 kmeh™', 1.5 %, 2.1

4

Table 4 Analysis of variance of qualified rate

F
Operating speed/km+h ! Source Square sum DF Mean square sum F value Significance
4 Model 95.74 2 47.87 3.28
Error 87.53 6 14.59
Total 183.27 8
5 Model 160. 72 2 80. 36 6. 88 o
Error 70. 13 6 11.69
Total 230. 85 8
7 Model 637.28 2 318. 64 15.32 ok
Error 124.76 6 20.79
Total 762. 04 8
5
Table 5 Analysis of difference significance
t
Operating speed/km=h ™' Treatment Mean difference DF Standard error ¢ value Significance
5 MSMD VS ASMD [ -9.50 1 2.79 -3.40 *x
MSMD VS ASMD [ -8.31 1 2.79 -2.98 *
ASMD [ VS ASMD I 1.19 1 2.79 0.43
7 MSMD VS ASMD [ -20.61 1 3.72 -5.54 *oRx
MSMD VS ASMD [ -10. 55 1 3.72 -2.83 o
ASMD [ VS ASMD I 10. 06 1 3.72 2.70 *x

4 kmeh ™! 5 kmeh ™"

o 7 kmeh™' 2.2

5 kmeh™'

5 kmeh™' 7,
o 7 kme+h ™'
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Table 6 Analysis of variance of qualified rate

F
CV/% Source Square sum DF Mean square sum F value Significance
1.5 Model 5.45 2 2.73 0.17
Error 98. 29 6 16. 38
Total 103.75 8
7.6 Model 416. 05 2 208. 02 11. 67 o
Error 106. 93 6 17.82
Total 522.97 8
15.3 Model 783.02 2 391.51 30. 43 o
Error 77.20 6 12. 87
Total 860. 22 8
7
Table 7 Analysis of difference significance
12
CV/% Treatment Mean difference DF Standard Error t value Significance
7.6 MSMD VS ASMD [ -13.93 1 3.45 -4.04 rx
MSMD VS ASMD II 0.94 1 3.45 0.27
ASMD [ VS ASMD II 14. 87 1 3.45 4.31 Forx
15.3 MSMD VS ASMD [ -20.99 1 2.93 -7.17 o
MSMD VS ASMD II -18.31 1 2.93 -6.25 o
ASMD [ VS ASMD II 2. 68 1 2.93 0.92
1.5% 5 kmeh™"'
[3 ”»
o 7. 6%
| o
15.3%
4
7. 6% >
15.3% .
5 kmeh ™'
3
2BMF]-3/6 3~6 5 kmeh™'
400 ~ 800 5 kmeh', o 7. 6%
3 000 ~6 000
7. 6%
10 o
o 2BMFJH0 10 N 2BMF]
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