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Design and experiments on a transplanter with belt
feeding on block seedling

MA Zeng-hong. LI Nan, LI Tao, CHEN Zi-wen, YUAN Ting, LI Wei"

(College of Engineering/Beijing Modern Agricultural Equipment Optimize Design Laboratory,
China Agricultural University, Beijing 100083, China)

Abstract For the problems of low generality and high manufacturing cost of the existing transplanters, a transplanter
with belt feeding on and conveying block seedling was designed, especially the design of a furrowing-planting device.
The device combines the functions of supporting seedling, guiding seedling and furrow opening, which is conducted by
seedling-supporting plate, seedling-guiding channel and improved boot type furrow opener respectively. The position,
angle and length of the seedling-supporting plate consisting of two thin plates can be adjusted according to the seedling
size,so that the seedling-planting plate can be in its optimal working state to ensure transporting block seedling into
seedling-guiding channel. The improved boot type furrow opener can produce approximate V-section gully, which
guarantees that block seedling can be implanted into soil stably when falling vertically to the falling-seedling area.
Experiments of transplanting cabbage and maize in Multi-span Greenhouse showed that the variation coefficient of plant
spacing was less than 25% and qualified rate of upright degree was more than 90% when forward speed was 0.254m/
s. The new transplanter has the advantages of simple structure, adjustability of row spacing and plant spacing. and
applicability by adjustment according to different crops block seedlings.
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1. 7 + % Soil-covering wheel; 2. JF 5 #4 11 #§ Furrowing-planting
device; 3. 18 Soil;4. EHLE Main frame;5. f1 K4 Press roller;
6. 5 1% 8 Chain drive; 7. #i % 47 Conveyor belt; 8. 5% 1 Block
seedling;9. %k i #G #% Pallet for block seedling; 10. # 1E F &
Operation platform; 11. PR % & 5 $7 #F Adjustable pull rod for
depth-control; 12, fR% % Depth wheel
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Fig. 1 Structure diagram of the transplanter
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Table 1 Design parameters of the transplanter

e Hfl

Parameter Value

fid E4i Hi L3l 71/ kW Matched power =25
FENL# B/ (km/h) Operation speed 0.8~1.5

HME R SF (K X 58 X 7)) /m

Shape size(length X width X heigh)
Jii i /kg Quality

VE MV I 5% /m Operation width
#1780 Row number of transplant

AT HEJH Y J8 [l /mm Range of row spacing

kB 985 Y5 Bl /mm Range of plant spacing

B JESRE /% Qualified rate of upright degree =
FRiE AR 5 2%/ % Variation coefficient of plant spacing < 25

2.80X2.00X1.25
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—> L7717

Forward direction

1. it A Bh il Driven shaft of coveyor belt; 2. iy i% 4
Conveyor belt; 3. # 11i Block seedling; 4. 4 1§ Convex
teeth; 5. i [i] 8% % Media sprocket; 6. 4% 1% 3 ¥ 3 &
Driver of chain drive; 7. 9K ' %% # Tightener sprocket;
8. #ifL s M\ 8h % Driven wheel of chain drive
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Fig. 2 Schematic of conveying mechanism

for block seedling
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1. %y 2% 47 Conveyor belt; 2. 5 B Block seedling; 3. |- 4k 1 #R
Upper seedling-supporting plate; 4. T #& ¥ #2 Lower seedling-
supporting plate; 5. fl|#4#z Side plate;6. A4 Front plate
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Fig. 3 Structure diagram of supporting and guiding seedling
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(a) filfil, 521

Touching,force
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Touching, motion

v

(d) kit , iz 3y

Parting,motion

(c) fifili, 3% 1

Partion,Force
1. 3 i Mt Seedling-supporting plate; 2. %i 2% # Conveyor belt;
3. 41 Block seedling; 4. Ai$4#z Front plate
Ny P AR X4k B 2 4% J1 Support force on block seedling from
seedling-supporting plate; N , i 3% 47 %7 5K P % 4% /7 Support force
on block seedling from conveyor belt; f, fi 2% 7 %F 54 1 19 BE 42 1
Friction force on block seedling from conveyor belt; Mg, 5 11 5 /1
Gravity of block seedling; w. % 1 °F 161 5 3 f§ i J# Rotational
velocity in-plane of block seedling; vi ., & ¥ /K S J5 1) f) 3 &
Horizontal velocity of block seedling; v» , 5K P '8 . J5 [f] A% 3 B
Vertical velocity of block seedling ,
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Fig.4 Diagram of force and motion when seedling touching

with and parting from seedling-supporting plate
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1. A+ 7] Penetration knife: 2. {ij#4# Front plate
3. [A] +-$44% Plate for soil refluxing: 4. flj§24# Side plate
(a) —4EPLK Three dimensional view
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(b) —4E¥E Two dimensional view

1. A+ JJ Penetration knife; 2. §ij#§4% Front plate; 3. 7]
+$4H Plate for soil refluxing;4. flj#44% Side plate
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Fig.5 Structure diagram of furrow opener
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1. #: 1 #R Seedling-supporting plate; 2. fll ¥4z Side plate; 3. [8] i +
1 Refluxing soil; 4. Bj$4#2 Front plate;5. % Conveyor belt
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Fig. 6 Top view of opening furrow and soil refluxing
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Fig. 7 Installation schematic of V-shaped

soil-covering wheel
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Table 2 Experimental results of transplanting cabbage and maize

. S (m/s) R B - 25 {8/ mm RIS 5§ R H % AL AT ME /() BT AR %
T m/s
- Average of Variation coefficient Average of Qualified rate of
Crop Velocity . i
plant spacing of plant spacing Planting angle upright degree

H g 0. 254 450. 3 24. 38 65. 38 97.50
Cabbage 0.302 499.1 40.18 50. 83 77.78
0. 435 502.9 34.02 28.95 44,19
B S 0. 254 454.9 22.09 60. 35 90. 70
Maize 0. 302 434.8 16. 36 51.22 75.61
0.435 428.5 26. 34 47.63 55. 00

7 PRSP A 440 mm, Note: Theoretical plant spacing is 440 mm.
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