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Input shaft

Cantrol rods

Output shatt

G1—G’1 : Theoretical plant spacing is 54.5 cm
G2—G’2 : Theoretical plant spacing is 48.0 cm
G3—G’3 : Theoretical plant spacing is 42.2 cm
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Fig. 1. Transm1ss1on box for adjusting plant spacing.
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Fig. 2. Movement of the centre of gravity of the transplanter by the lift-and-down hydraulic cylinder.
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1.Connecting wire rope
2.Support frame
3.Fixed arm
4.Adjustable screw
5.Covering scraper
6.Cylinder weight
7.Support spring
8.Ridge scraper
9.Hydraulic valve
10.Return spring
11.Hydraulic cylinder
12.Spring damper

Eefl h L 0 PR 5T A

=~ BEFET SRR AR T A
Fig. 3. The structure diagram of the automatic soil leveling plate ridge surface view.
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Table 1.Testing results and specification of the vegetable seedling transplanter

Items Specification

Power unit 6ps/2,000rpm gasoline engine

Transmission 2 forward and 1 backward speeds

Wheel drive 2 wheels drive

Gross weights 320 kgs

Dimension L 207 cm, W 118-128 cm, H 120-141 cm

Tyres 3.50-8-4PRx2 ( guide wheels )
4.00-7-2PRx2 ( driving wheels )

Tread 82 ~ 88 ~ 94 ~ 100 ~ 106 cm (front, adjustable)
106 ~ 108 ~ 114 ~ 116 cm (rear, adjustable)

Wheel base 69-73 cm

Seedling stores
Row & plant spacing
Maximum operation speed

7 seedling trays maximum
40.0 cm > 54.5 ~ 48.0 ~ 42.2 cm (theoretical value)
1.30 m/sec (on road) » 0.38 m/sec (in field)
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AT PSR MRS I (RCHRE 54.5 om)
Table 2. Testing results of the performance of the vegetable seedling transplanter (theoretical plant
spacing is 54.5 cm)

Engine speed Miss-planted Over inclined Qualified depth Damaged seedling Qualified spacing

rpm %

800 0 0.4 100 0 100
1,000 0 0.8 100 0 100
1,200 0.4 1.2 100 0 100
1,400 0.8 0 100 0 100
1,600 2.8 0 100 0 100
1,800 3.2 0.4 96.0 0.8 100

F= o FRAFEARRGE IR A I (LA 48.0 cm)
Table 3. Testing results of the performance of the vegetable seedling transplanter (theoretical plant
spacing is 48.0 cm)

Engine speed Miss-planted Over inclined Qualified depth Damaged seedling Qualified spacing

rpm %

800 0.8 0 100 0 100
1,000 1.6 0 100 0 100
1,200 0.4 0 100 0.8 100
1,400 0.4 0.8 100 0 100
1,600 2.4 0.4 99.6 0 100
1,800 6.0 1.2 98.4 0.4 100

R BB FEARES] ] e R i’%%‘»’(?lﬁﬁﬁ% 42.2 cm)
Table 4. Testing results of the performance of the vegetable seedling transplanter (theoretical plant
spacing is 42.2 cm)

Engine speed Miss-planted Over inclined Qualified depth Damaged seedling Qualified spacing

rpm %
800 0 04 99.6 0 100
1,000 2.4 0 100 0.4 100
1,200 1.2 0.8 99.6 0 100
1,400 3.6 2.4 98.8 0 100
1,600 7.6 2.0 98.0 04 100
1,800 15.6 1.2 99.2 04 100
NS
CERA SR EI TR | R PRI D B - 1)L

BT R SR - SRR Al SRR
A EREAR R PTEACREON o AR T D P R o P P @ <L AR
ERRUUE AR W o 1 (EEDREEEY G e AEIEAIET S RO A S [ = AR AR R
YR b > TR D PR RSB 221855 M7 (Duncan’s multiple range test) > i {1
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Table 5. Testing results of the miss-planted ratio at different engine speed and theoretical plant spacing
settings

Miss-planted ratio (%)

Planting distance

(cm) Engine speed (rpm)

800 1,000 1,200 1,400 1,600 1,800
54.5 0 a* 0 a 0.4a 0.8a 2.8 ab 3.2 ab
48.0 0.8a 1.6a 0.4a 0.4a 2.4 a 6.0 be
42.2 0 a 2.4 a 1.2a 3.6 ab 7.6¢c 15.6d

*Significant at 5% levels (Duncan’s MRT test).

P B3 1 [ HFEGE 1,600 rpm %%‘—'H&"'ﬁ42 2 cm> )R B8 H1,800 rpm F%iﬁi
BF48F[142.2 cm =~ FEE ] o T *'*‘E‘&ﬁ! J R REE A B }%Krﬁﬂ FLR ,E' o [ Bt 78
[y~ FEARRR R T o R R R R T B O R e LB AT
A2 PRV A R R RCIS ~ U 36 R R - A
R ) o = 7 2R e e R P B R 5T RL0.60 ~ 0.60 % 0.51 sec > {9 HI 73 4%
0.68-1.52 seccl/[H] e ff [0 2 2 (B HoURL KPRV BR(E 1 - BB F
75 IS ™ AR ’E?*'VFTH & AP P B RIRL0.61 sec ﬁw?_ P g TR i FE R
fil o phP=p GEPH 1?;3 TG 2 Pl PR U RL R E e o 0 (R PR fi [JRLPSZE B 3[R
e B T +' | e ﬁﬁ[@;ﬁi&#gu[ﬂ w;{ﬁrﬁi};?ﬁq K3 F’?IH’?&EILJ;\?F}J o BT
o ri%ﬁiﬁi$ﬁ lli’f \Héﬁ?ﬁé(S%. JROPVRHE ISI*EJ’EE “'E%“("%S cm > ik PR
R B [ BFER RL 1,800 rpm > ﬁ'}df’ﬂ\ﬁi ALUHE 0.38 m/sec ﬁl@ﬁi”{ #48.0%42.2 cm
E\ﬂ]? F111,600 rpm (0.33 m/sec)Z* 1,400 rpm (0.28 m/sec) 7 [ &% H ﬁﬁ BV e s -

P R

S T PR B RS RUA B o S R AR g T O PR
E J‘JE@@%%%@E?%EU B LIEI o IR E'}’E?*]EU@“ [fif > R SET SHE  PRAE N
SYFEL AL o BT RV TR AR o T T R PRI RL LR o R RLR M B 3008 - f[ﬁ'?ﬁﬁl 1t ]
A[J-90°~ -61° ~ -60°~-31° ~ -30°~-1° ~ 0°~30° ~ 31°~60°* 61°~90° > H = {f aF @l o £ f[1 > %ﬁg{
f%é@ﬁ@l O ELOS T P [ KE90° ¢ SRR TS PN H B+ Rl

R P 9006197 61°~00°F0 i » AIHG T f A OB PR N -

q@ﬂ“ P g@g]:}yﬁzﬁlﬁoo rmeﬁ , — E%iﬁkﬁ%h@j]{} Nl HIEN - H Hlf‘s‘ﬁg HE[54.5 -

48.0 ~ 42.2 cmfi™ ['?J]'JQEL"J7+i6O° N Fﬁﬁf?ﬂ | I’J‘IOO% ~99.6%%98.0% > ™ £ "EJ Jury
Fﬁ'lfﬁ’?»ﬁgp (5 I -30°~30° 1 ] > RETHLIS I A7 FE AR A Af 19 (55 fﬁ“:ﬁ'}:‘-f’i”ﬁl S fﬁff‘ﬁ@

Frpn ﬁ RN TR (A S T N i AR AR o) ST R o “%F’?ﬂf‘ﬁu REad N o 7
IJ‘FJJ\V60°FU,F“I7J W’Fﬁ}ﬁ FERI TR I ?F'Hiiﬂibr,ﬂ & e ﬂ g 10%I)
Ay T -



F PSR SR RS L o U ) 45

80
72.8

70 L O Plant spacing is 54.5 cm
% 60 | @ Plant spacing is 48.0 cm
L 50.4 O Plant spacing is 42.2 cm
) ) 48
A 50 264

0.

40

30

20 -

12.8 12.4
8.6
10 5.6
_ 2
00O 00 0 004
0 ] i | -

-90~-61  -60~-30  -30~-1 0~30 31~60 61~90

Angle of over inclined (degree)

[RIDH ~ BB FEARAS P IR (9 [ B0 1,600 rpm) -
Fig. 4. The testing results of the over inclined ratio for the seedling transplanter.
(Engine speed is 1,600 rpm)
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Fig. 6. The better testing results of the planting depth for the improved seedling transplanter.
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Fig. 5. The testing results of the planting depth for the prototype seedling transplanter.
(Engine speed and theoretical plant spacing are 1,400 rpm and 50.0 cm)
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Fig. 8. The better testing results of the true plant spacing for the improved seedling transplanter.

(Engine speed and theoretical plant spacing are 1,400 rpm and 48.0 cm)
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Table 6. Testing results of the true plant spacing at different engine speeds and theoretical plant spacing
settings

Average of true planting space ( standard deviation) > cm

Engine speed Theoretical plant spacing
54.5 cm 48.0 cm 42.2 cm
rpm %

800 51.5(0.8) 45.5 (1.0) 40.0 (0.8)
1,000 51.3(0.7) 45.6 (1.0) 40.0 (0.9)
1,200 51.2(0.8) 45.5(0.7) 40.0 (1.1)
1,400 51.6 (1.1) 46.1 (1.0) 40.1 (0.9)
1,600 51.5(1.0) 46.0 (0.8) 40.2 (1.1)
1,800 51.6 (1.1) 45.9 (1.3) 40.1 (1.0)
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The Improvement and Experiment of a
Semi-automatic Vegetable Seedling Transplanter (1)’

Yun-Sheng Tien”, Gwo-Wei Long > and Jar-Miin Luan’

ABSTRACT

The purpose of this research was to improve the prototype semi-automatic two-row
vegetable seedling transplanter. This improved machine replaced the 45 cm row spacing
into 40 cm and three plant spacing of 52, 46 and 42 cm adjusting with a new changeable
gear set. An automatic soil leveling plate on plant bed was added to solve the problems
of over-inclined and buried seedlings. The field testing results of cabbage seedling
transplanting under the situation of matching the National Testing Standards showed the
performance of this transplanter as follows : the miss-planted ratio was 3.2%,
over-inclined ratio 0.4%, damaged seedling ratio 0.8%, qualified planting depth ratio
99.6% and qualified plant spacing ratio 100% with 52 cm plant spacing and 0.38 m/sec
max. forward speed (engine revolution 1,800 rpm). The miss-planted ratio is 2.4%,
over-inclined ratio 0.4%, damaged seedling ratio 0%, qualified planting depth ratio
99.6% and qualified planting spacing ratio 100% with 46 cm plant spacing and 0.33
m/sec max. forward speed (engine revolution 1,600 rpm). The miss-planted ratio was
3.6%, over-inclined ratio 2.4%, damaged seedling ratio 0%, qualified planting depth
ratio 98.8% and qualified planting spacing ratio 100% with 40 cm plant spacing and
0.28 m/sec max. forward speed (engine revolution 1,700 rpm). The results showed the

performance of the machine has been improved very well.

Key words: transplanter, nursery seedling, vegetable.
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