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Design and field trial of an electric corn precision seeder for

whole film double furrow sowing

LI Tong-hui, DAI Fei, ZHAO Wu-yun, YANG Jie
(School of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to meet the agronomic technical requirements of whole film double furrow sowing on dry-land, an

electric corn precision seeder was designed. An orthogonal test was conducted using height of the hill-drop wheel s ca-

pacity of seed, speed of hill-drop wheel, and length of flange as the parameters, rate of no-seed holes and rate of single

— seed as the indicators. Then the test results were used to do variance analyses, concluding the factors influencing

working performance of the electric corn precision seeder, and optimizing further the parameters of components. The test

results showed that when the height of hill-drop wheel’ s capacity of seed was 130 mm, the speed of hill-drop wheel was

0.85 m*s™", and the length of flange was 65 mm, the electric comn precision seeder ran well and could meet the agro-

nomic requirement.

Keywords: corn precision seeder; whole film double furrow; hill-drop wheel; rate of no-seed hole; rate of single-

seed; experiment
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Fig.1 Structure of the electric com precision seeder for

whole plastic-film double furrow sowing
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1. Lead-acid cell; 2. Gear motor; 3. Traction frame; 4. Dibbling wheel;
5. Balustrade; 6. Control box; 7. Drive sprocket; 8. Transmission chain;

9. Walking wheel; 10. Driven sprocket; 11. Rack
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Fig.2  Control flow graph
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Fig.3  Field trial process and emergence of seedlings
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Factors and levels of testing

Tables 1

% Factors
TRRREE V

K- AR H IS E L

PAF il HATR AR b i B E AR R B R A Levels Height of  Speed of Length

PRSI BB IR S R 2 D) L frehing seed - Rlop el ol e

MG H , 45 2R 2 8] 1938 B AR XA IR F8 brfy ) 65 0.51 55

FEW, T DA H 5 A RN R Z A HE 2 130 0.85 60

YERIXHE bR 2 o 06 A% PR 2 K L& 1. 3 205 1.15 65
SRl AR IR T EE, A3l il T 3 AR EE Y

F2 ABWER
Table 2  Test results
ﬁgﬁ? BV (HxV), (HxV)h L (HxL)y (HxL) (VxL), (VxL) c:l;fy(ie Smg;ftzfme

1 1 1 1 1 1 1 1 1 1 4.0 79.7
2 1 1 1 1 2 2 2 2 2 5.0 81.3
3 1 1 1 1 3 3 3 3 3 4.4 84.1
4 1 2 2 2 1 1 1 2 3 4.3 82.7
5 1 2 2 2 2 2 2 3 1 3.7 81.8
6 1 2 2 2 3 3 3 1 2 4.1 85.5
7 1 3 3 3 1 1 1 3 2 3.8 80.6
8 1 3 3 3 2 2 2 1 3 3.9 79.4
9 1 3 3 3 3 3 3 2 1 2.4 78.1
10 2 1 2 3 1 2 3 1 1 3.7 81.5
11 2 1 2 3 2 3 1 2 2 3.0 82.7
12 2 1 2 3 3 1 2 3 3 3.5 82.5
13 2 2 3 1 1 2 3 2 3 2.1 87.2
14 2 2 3 1 2 3 1 3 1 3.1 90.1
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15 2 2 3 1 3 1 2 1 2 2.8 91.2

16 2 3 1 2 1 2 3 3 2 2.6 90.5

17 2 3 1 2 2 3 1 1 3 2.2 82.6

18 2 3 1 2 3 1 2 2 1 2.9 84.3

19 3 1 3 2 1 3 2 1 1 7.9 83.2

20 3 1 3 2 2 1 3 2 2 6.5 76.9

21 3 1 3 2 3 2 1 3 3 7.1 79.8

22 3 2 1 3 1 3 2 2 3 8.7 81.4

23 3 2 1 3 2 1 3 3 1 6.9 80.8

24 3 2 1 3 3 2 1 1 2 5.5 85.5

25 3 3 2 1 1 3 2 3 2 4.3 83.4

26 3 3 2 1 2 1 3 1 3 5.7 81.5

27 3 3 2 1 3 2 1 2 1 4.6 83.7
118.7 2242

ks ik
ZREZM) YRR )

K1 35.6 45.1 42.2 36.0 41.4 40.4 37.6 39.8 39.2

K2 25.9 41.2 36.9 41.3 40.0 38.2 2.7 39.5 37.6

K3 57.2 32.4 39.6 41.4 37.3 40.1 38.4 39.4 41.9

k1l 3.96 5.01 4.69 4.0 4.6 4.49 4.18 4.42 4.36

k2 2.88 4.58 4.1 4.59 4.45 4.25 4.74 4.39 4.18

k3 6.36 3.6 4.4 4.6 4.15 4.45 4.27 4.38 4.66

R 3.48 1.41 0.59 0.59 0.45 0.24 0.56 0.04 0.48

S 57.05 9.41 1.56 2.12 0.97 0.32 1.67 0.01 1.05

K1 733.2  731.7 750.2 762.2 750.2 740.2 747 .4 750.1 743.2

K2 772.6  766.2 745.3 747.3 737.1 750.7 748.5 738.3 757.6

K3 736.2  744.1 746.5 732.5 754.7 751.1 746. 1 753.6 741.2

k1 81.47 81.3 83.36 84.69 83.36 82.24 83.04 83.34 82.58

k2 85.84 85.13 82.81 83.03 81.9 83.41 83.17 82.03 84.18

k3 81.8 82.68 82.94 81.39 83.86 83.46 82.9 83.73 82.36

R 4.37 3.83 0.55 3.3 1.96 1.22 0.27 1.7 1.82

S 106.9 67.87 1.45 49 18.58 8.49 0.32 14.28 17.79
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Table 3 Variance analysis on test data

2 :“ = iR \/i—é‘k‘ SR I/r e
5iH ﬁ%ﬁkﬁ %%%ﬁfrﬂ A . - Jﬁ%?ﬁ%ﬂ Pl Im?}ﬁ B
Sources of Sum of deviation Degree of Sum of average Marginal L
Ttems .. .. F' value Significance
varlation square freedom deviation square value
H 57.05 2 28.53 36.15 * ¥
% 9.41 2 4.71 5.98 *
L 0.97 2 0.49 0.62 Fo.05(2,8) =4.46
27O Hx V 3.68 4 0.9 1.16 Foos(4,8) =3.84
Cavity
Late Hx L 1.99 4 0.50 0.63 Fo.01(2,8) =8.65
Vx L 1.06 4 0.27 0.34 Fo.0(4,8)=7.01
% Error 6.33 8 0.79
S Total 80.49 26
H 106.90 2 53.45 10.48 ® %
v 67.87 2 33.93 6.65 *
L 18.58 2 9.29 1.82 Fo.05(2,8) =4.46
R HxV 50.46 4 12.61 2.47 Foos(4,8)=3.84
Single seed
ate Hx L 8.81 4 2.21 0.43 Fo.0(2,8) =8.65
Vx L 32.07 4 8.02 1.57 Fo.0(4,8) =7.01
#2% Error 40.80 8 5.1
A Total 326.49 26
F 4 WIERIEHIER 3) FEAMIGY I AL () FE At 145 )« 25 i
Table 4 Results of verification j\] 130 m\it%%%ijz:ﬁ 0.85 m*s~! . {ﬁ@jﬁ]g []%ﬂﬁrg
H v L BRH % R/ % 4 65 mm B, P32 7R 1.9% , F- ) HRLR N
/mm /(mes™! /mm Cavity rate Single seed rate v p e Y bR D dar S
e ) ” ‘ 93.1% BB A A U 36 LA 4 s R
130 0.51 60 3.6 79.1 SEN R e
A 2R B R ALTT DASE L £ KRS E R R
130 0.85 55 3.2 86.5
130 0.85 60 2.8 90.1
S & X #k:
130 0.85 65 2.0 93.4
130 1.19 55 3 81.7 (1] #pAR0E, X0 A, R, 45 . 2 T oK RN Z8 i B B AR 1 K

4 25 B
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