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Design and Experiment of Planting Mechanism of Cauliflower Pot
Seedling Transplanter

YU Yingjie QIN Wei LAI Qinghui ZHANG Haijun
( Faculty of Agriculture and Food, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; According to the topographic characteristics of Yunnan hilly and mountainous areas and the
working environment under sloping farmland conditions, a double-crank five-bar cauliflower pot seedling
transplanter planting mechanism was designed. Through the analysis of the five-bar mechanism of the
transplanter, the length of each member of the five-bar mechanism was determined, and the mass moment
of each member that met the inertial force balance condition of the five-bar mechanism was obtained based
on the linear independent vector method. Combining the image processing function of Matlab software to
design a punch that matched the contour of the pot seedling. The RecurDyn and ANSYS simulation
software was used, and the planting trajectory of the planting mechanism and the structural strength of the
punch were analyzed. High-speed photography was used to verify the planting trajectory of the five-bar
mechanism. According to the simulation results, the planting performance bench test of the planting
mechanism was carried out. Taking the advancement speed of the bench, planting frequency and soil
depth as experimental factors, a mathematical model of the planting qualification rate, the rate of exposed
seedlings and the coefficient of variation of plant spacing was established. Response surface method was
used to optimize, the best working combination was obtained as follows: the advancement speed of the
platform was 0.4 ~0.54 m/s, the planting frequency was 50 ~ 68 plants/min, and when the soil depth
was 10 cm, the planting qualification rate was greater than 90% and the seedling exposed rate was less
than 5% , the coefficient of variation of plant spacing was less than 5% . Set the forward speed of the
cauliflower pot seedling transplanter unit to 0. 52 m/s, the planting frequency of cauliflower pot seedlings
was 61 plants/min, and the penetration depth of the puncher was controlled at 10 cm. The filed test was

carried out. The results showed that the cauliflower pot seedlings were planted. The qualified rate was
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91.67% , the seedling exposed rate was 3.33% , and the coefficient of variation of plant spacing was

4.17% , which met the agronomic requirements for cauliflower pot seedling transplanting.

Key words: cauliflower pot seedling transplanting; five-bar mechanism; inertial balance; linear

independent vector method ; response surface method
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Fig. 1 Bench test of planting mechanism
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Fig.4  Any position of center mass of five-bar linkage
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Fig.5 Structure of duckbill planter
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Tab.3 Test design scheme and test results
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Tab.4 Analysis of variance results
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Fig. 15 Response surface plots of any two factors to planting qualification rate

i & 15a nf %0, K A+ T [ E 7E 9. 62 em, XY
ARAE AT AR — 2 W], R AE G R 32 Bl 5 4 A R Y Y
IS B IR T R A 2 5 SR HE
RRAE A A% 238 B R AR AT (0 38 0 25 B S R G
B, PRI & 2L AT BE S BE Ry 0. 41 ~ 0. 57 m/s, 346
WA 62. 69 ~T72.69 Kk/min W], Kk AH AL A4 Yk A
Bk A, 1 B 1S R, RO A R E 1
61. 89 #k/min, 24 A IR — 7 B, Al G 4 b B 42
I B 3G I 2 5 TS T BRI A S B AL ET i
R — 2 B R A A A R R VR B RS s b T
B Y S ETHEEEE R 0. 43 ~0. 59 m/s, A+ IRBE
b 8.39 ~ 10 em W}, FRAHHLAG 1) A AR E AR,
15c A AL, £ AT HE B2 [E 2 7E 0.5 m/s, G A IR
JEE— B A M R AR R I 1 2 T R
2R 23— 2 B, AR5 2R A - TR B T i
BT B R S AR A A FE Ty 62.29 ~76. 82 B/ min,
AT TREER 8 ~10 em B FRAHHUIY A G4 R BLR
4.4.5 2R 5 5 E

(1) A5 30 %A ALAL 5 A AR 2 8000 [, % e
B AHEKRT 90% , B %/NT 5% MRS R
BUNT 5% , AN EWEE S 10 em, 2R I ma 7 il 16 75 %
R 25 RAATAL A58 T BUE N SEGERE L G
IRHT I AE 0.4 ~0.54 m/s, A AH J R 50 ~ 68 £/ min,
PLI R A A 4% BT 90% |, ZE T R/NT 5% i AF
SEREBUNT 5%

(2) XHRAL G FIFRAE LA R T & SR 100 55 E , S HX
B HLHTHE L Ry 0. 52 m/s, FRAEA Ay 61 Bf/min, A
TIREEHy 10 em, 76 A8 [R50 45 00 T R 4708, 10
S WIS RO A, 8 w8 T4
IR G A% R 92. 08% , 2 i % 3. 05% , bR RS
SRBN 2.89% ,FF 45 Ak 45 A .

5 HBEKE
FH (8] 20 96 76 P 18 & 2R B b 2% 45 BR AN 756

RSO, o o T B30 A 3, P £
MK S A5 HE B IR £ 5 KRR 14.7% . ik
B, B M S B RS R WL AL 2L G 3 R
0.52 m/s, (R4 Bl A, 6 B 5 o 7 K 091 %
61 b/ min il i 9445 40 7 8 L4 04T L B A L R
72 10 om B30 i B 0P B AR LI 4T R TR
s B S B , R B 5L 0 I 16 R .

16 I 56 T MR R
Fig. 16  Field tests of cauliflower planting effect
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