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Design and Experiment of Potato Breeding Planter with Rotary Table Grid

YANG Ranbing' WANG Jie> SHANG Shuqi® ZHA Xiantao' PAN Zhiguo> WANG Zhichao®
(1. College of Mechanical and Electrical Engineering, Hainan University, Haikou 570228, China
2. College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Aiming at the problems of low efficiency in the sowing operation of potato breeding experiments
in China, and poor plant spacing uniformity, the sowing accuracy of breeding experiments cannot meet
the breeding requirements. A potato breeding experiment planter was designed. The type seed metering
device enabled the seed potatoes to be seeded from the same position, thereby improving the uniformity of
plant spacing. Taking the qualified rate of plant spacing and the coefficient of variation of plant spacing
uniformity as evaluation indicators, the movement state of seed potatoes after seeding, seed guiding and
landing was analyzed. The angle between the seed height, the initial position of the seed drop and the
forward speed direction of the machine was obtained; and based on the rotation regression orthogonal test,
the regression model between the evaluation index and the influencing factors was established, and the
factor range when the test index was optimal was obtained. The field verification test showed that when
the forward speed of the tractor was 0. 14 m/s, the seeding height of the grid was 0. 64 m, and the angle
between the initial position of the seed drop and the direction of the forward speed of the machine was
18.24°, the qualified rate of plant spacing was 87.1% , the coefficient of variation of plant spacing
uniformity was 13.4% , and all performance indicators exceeded the design requirements of national
standards, which improved the efficiency and quality of potato breeding experiments, and improved the
precision and accuracy of potato breeding experiments.

Key words: breeding; potato; seeder; grid
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Fig.1 Breeding experiment schematic of potato

planting agronomy
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Tab.1 Basic operating parameters
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1 22 %5 2
PR A7 %R 2
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Fig.3 Transmission route diagram
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Tab.2 Comparison of spacing and transmission ratio

HARRREE D'/mm PR REE D/mm sl i
100 102 1.70
200 203 0.85
400 402 0.43
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grid under ideal and actual conditions
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Fig.9 Speed diagram of seed potato at seed opening
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Schematic of impact and bounce of

seed potato after landing
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Fig. 12 Field operation and sowing

4.2 EMIERR

AR NY/T 1415—2007 { H £ 35 Fl 4 AL 57 1 0F
WHARBAL) (GB/T 25417—2010( 5 £ - Fh i HL L
AR HZ AR UE, BRREE G ERTHT 67% ,
PREBI SV AR 5 REUN T %5 T 33% , LR H 54 5
BTSRRI AL R R . AR S s
SOl B UOE T M B AR EE G A% R SRR IR Y A
AR SRR, L, AR 56 DLZ R Fh ML) B BE & 4% SR A
PR I 35 5 M A8 S 2R B S R M R BE B PR FE B o

B b R R RREE R 200 mm , 50 1 56
B f AR A 2 B 4K 20 Bk TETFR 1000 mm S5 BR Bk iR
203 mm PEATINE , A A& AR R (203 £30) mm, W B
iR ]

Z, =L x100% (22)
n

L Z,— ISR, %

)2 ke S ) A
4.3 REAFREERHH
4.3.1 ek EL A& 5%t

F L3 50 B L, B2 i b s 3R a2 SR B Y T
B BB AL AT R BRI Rl DR L
B PR ATEE DT 1] A A e A (R AR A1) o i T
B b 25 1) e T ey 486 7 AL I 2 S R, O PRAIE A
TR A A B R e A S BG4 LB e
BCE N 0. 10 ~0.20 m/s ;A% £ Al BE ey 24 Al 1
T AL SRR R R o AR D ) o Y 2k 1l T
L T IT YA AR T B R SR AN AR, 25 Bk
JE 1 m I, AP AR oA 25 B G (] AR



90 &l #Hl

L

2023 4

IR U N I LR O S (NG ) 2
8, M R EBCE N 0.60 ~ 0. 80 m; Ay il Fil B
T v R 1 iz 2l 77 1) 5 LR AT 7 — 2, ke B
B N 0° ~90°,

Li LPIR, DI FE AL AT R BE v, A% 25 B P
JE b VLRI B i N, DIBRBE S 4% R Z, Fl bk
BRSPS S B8 C i R e b, BEAT = IR K
1E S e i 4 5 ke, B 4L 2 3 Ik, 4 10 pRik
A7 — W, 3 Ao 3, X B M R B A R A
SIS S A R DR R o0 ) 2 AT S 3 e A, U T
Kk 3 o, il RS 4R WK 4 P

— [23-25]

7N o
*3 HKBWEEREKD
Tab.3 Test factors and coding
SN

i I R M B Jfh

A/(m-s™") B/m c/(°)

1. 682 0.20 0. 80 90. 00

1 0.18 0.76 71.76

0 0.15 0.70 45.00

-1 0.12 0. 64 18. 24

-1.682 0.10 0. 60 0
x4 RBAREER
Tab.4 Test scheme and results
Fe Bx Z,/% C,/%
A/(m-s™ 1) B/m C/(°)
1 0.12 0. 60 18.24 90. 2 14.3
2 0.18 0. 60 18.24 83.7 12.5
3 0.12 0.76 18.24 87.5 14. 8
4 0.18 0.76 18.24 82.6 14.2
5 0.12 0. 64 71.76 86.3 15.1
6 0.18 0. 64 71.76 84.1 13.2
7 0.12 0.76 71.76 86.5 14.6
8 0.18 0.76 71.76 81.7 14. 4
9 0.10 0.70 45.00 88.3 15.2
10 0.20 0.70 45.00 82.5 14.3
11 0.15 0. 60 45.00 84.4 13.5
12 0.15 0.80 45.00 82.8 14.7
13 0.15 0.70 0 86.5 12.9
14 0.15 0.70 90. 00 83.4 14.6
15 0.15 0.70 45.00 83.7 13.8
16 0.15 0.70 45.00 82.9 13.5
17 0.15 0.70 45.00 84.3 14.0
18 0.15 0.70 45.00 83.6 13.5
19 0.15 0.70 45.00 84.2 14.0
20 0.15 0.70 45.00 83.9 14. 1
21 0.15 0.70 45.00 84.5 13.8
22 0.15 0.70 45.00 84.2 13.7
23 0.15 0.70 45.00 85.2 13.8
4.3.2  RILE R

¥ M Design-Expert 11. 0 1, %t i 46 £ 4i £ 17

TR IENE 4 AR Z2 oG A LG A ) A 2 AR B A A%
RFNPRIE Y5 PE AR S R 800 A J5 72 Bk 0 4%
I N

FREE 5 A% R )7 22 0 Hrin e 5 iR, & I &
X AR BE G A 8 B 5 oA ik I AR R AR LA
C A’ SRR A K R R W A 3% (P <0.01) 3B .C°
X ke BE G 4 2R 1 5 I 3 (0. 01 < P <0.05) ;AC %
PREE G A% R B S AL 3 (0. 05 < P <0. 1) s HiAx ik
5 PR 3R X AR R G A R M S N 3 (P >0. 1), Horr
AN S 2 28 BAE R 1A SF- 5 B Rl B O A SR 2
T, PR HEAT 7 2550 8T, A B 45 100 PR 2R 6 PR R
Ak R [l U5 )5 8k

Z, =124.639 84 —306. 822 964 —20. 702 49B —
0. 189 187C +0. 691 393AC +687. 893 314° +

0. 000 627C° (23)
x5 FESW
Tab.5 Variance analysis
I H ZRW FEHFM AmE B F P
Bidl 83.72 9 9.3 14.46  <0.000 1
A 58. 04 1 58.04  90.25 <0.000 1
B 5.53 1 5.53 8.6 0.0117
C 8.25 1 8.25 12.83  0.0034
AB  0.125 1 0.125 0.194  0.666 6
AC 2.42 1 2.42 3.76  0.0744
N BC 0.32 1 0.32  0.497  0.4930
PRI £ A2 5.87 1 5.87 9.13  0.0098
B? 0.013 1 0.013 0.0202 0.8892
c? 3.2 1 3.2 4.97  0.0440
%% 8.36 13 0.6431

Jepl 5.06 5 1.01 2.45 0.1246
R 3.3 8§ 0.4128
M 92.08 22

(e 8.9 9 0.989 12.38 <0.0001

A 2.65 1 2.65 33.15 <0.0001

B 1.77 1 1.77  22.17  0.0004

C 1.39 1 1.39  17.42  0.001 1

AB 1.05 1 1.05 13.16  0.003 1

BEBEY S AC 0.0113 1 0.0113 0.1408 0.7135
A 5 2R BC 0.2812 1 0.2812 3.52  0.0832
A? 1.61 1 1.61 20. 1 0. 000 6

B* 0.1233 1 0.1233 1.54 0.2361

¢> 0.0202 1 0.0202 0.253 0.6234

% 1.04 13 0.0799

Kl 0.6786 5 0.1357  3.02  0.0802
W% 0.36 8 0. 045

A 9.94 22
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Fig. 13 Two-factor response surfaces
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Tab.6 Field validation test results %

F5 BREE AR Z, PRI S PR 52 R 8K C,
1 86.8 13.2
2 87.3 13.8
3 87.5 13.5
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5 87.0 13.6
- #4518 87.1 13.4
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