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Analysis of Transplanting Accuracy of Rice Transplanter for Low
density Planting According to Transfer Distance to Seedling Tray
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Abstract: Domestic rice is more expensive than imported products, so it is necessary to reduce production costs to
secure competitiveness. Low-density planting developed in Japan is a cultivation technology that reduces labor and
production costs without yield loss. The area of low-density cultivation is continuously increasing. However,
research on how rice transplanters adapt to low-density planting has not been conducted. Therefore, this study was
carried out to determine the optimal working conditions of a rice transplanter for low-density planting. Three types
of rice transplanters were used and treated based on 3 conveying distance levels. The number of picked seedlings,
pick missing rate, the number of planted seedlings, and the mis-planted rate were investigated to evaluate planting
accuracy according to the transfer distance to the seedling tray. The results showed that the number of planted
seedlings was 4.31~4.95 EA with an L1 seedling tray transfer distance (horizontal 9 mm, vertical 8 mm), but the
mis-planted rate was higher than in other conditions. At L2 (horizontal 9 mm, vertical 10 mm) and L3 (horizontal
11 mm, vertical 8 mm) transfer distance conditions, the number of planted seedlings were 4.89-5.68 EA and 4.69-
5.66 EA, respectively, with a low mis-planted rate of less than 3%. The results showed that if the transfer distance

is adjusted properly, a rice transplanter can be used for low-density planting with high planting accuracy.
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Table 1 Specifications of rice transplanter
used in experiment

Specifications
Item Company | Company | Company
A A C
LxWxH | 3,300x2,600 |3,410x2,200x |3,300%2,100%
x2,250 1,800
Body \)(\/116211)]t , , 1,600
1,
820 779 785
(kg)
Planting density | 37, 43, 50, | 37, 45, 50, | 37, 43, 50,
(seedling/3.3m?) 60, 70, 80 | 60, 70, 80 | 60, 70, 85
Planting spacing | 30, 25, 22, | 30, 24, 22, | 30, 26, 22,
(mm) 18, 16, 14 18, 16, 14 18, 16, 13
Transfer | Horizontal | 9, 11,14, 16 | 9, 11,14 16 | 9, 11, 14, 16
distance ,
Vertical 8~17 8~17 5~12
(m)
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Table 2 Characteristics of seedling used in

experiment
Germination rate (%) 91 + 2.88
Height of seedling (mm) 1149 + 27.1
.QD
No. of seedling 98 595 + 2.69
according to (mm-mm)
transfer distance 910 6.24 + 2.07
(EA) 11-8 6.33 + 2.96

Y horizontal transfer distance-vertical transfer distance
of seedling tray
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vertical transfer
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horizontal transfer distance

and vertical transfer of

Fig. 1 Horizontal
seedling tray

Table 3 Horizontal and vertical transfer distance
controlled in experiment

Transfer distance (mm)
Horizontal Vertical
Level 1 (L1) 9 8
Level 2 (L2) 9 10
Level 3 (L3) 11 8
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Fig. 2 Plot design diagram

Fig. 3 View of experiments

32 Journal of Drive and Control 2024. 6

P
_ 0
D > 100 )

ol 074!

g™

0
3, PLE EE FHES F 3o

2.4.2 MAIEL Ol HA=S

AARS B AFEE AA wolA 2 AT
o]d& 3 T FAEIYTE AAESFE FF AARA
Brg Aolsigon, AZge AR} 0712 A

o W& ol 47 2.

243 EAEM

SAS 9.4(SAS Institue Inc, USA):= HIo|EE 57
Hog At BT ¢ Je AZEJojo|r?,
B A3 Ho]ElE SAS(v9.4, SAS Institute Inc.,
USA)E o]83te] Fo4F s%olA HaF3 144
< AAstg e, BHE vHEE, AXET 2 2
F& 7o ABENS AAEATH

al =k

3. Znt H 1

—_——

M

2 0|FES

ZF B o] A FS A A= Table
49} 2tk Li1olA A, B, CAF 37159 B3 FS 24
5.757W, 5.067W, 6.347N= BALS] EFH o] 71 AA|
UeRg o™, 130 = CAF o719 BF 7o) 7.2270
2 7 9@A yebgtth LSD #A A3 BAF L1, CAF
L3 Ag]gelA B zol7t e AoE EA4F
Ao, ol B HAdET) YA A egkr] wEd
Ao paEon y|AHoR wHHAL FY3}
7] ol 71AA Aol obd ASE AGEHAT



AU7 - o) ga

[e}

tot
o

Table 4 Number of
according to transfer distance of

picked seedling

Y- B E . AT -

A3

9

A48 A

i

Table 5 Pick missing rate according to transfer
distance of seedling tray

seedling tray Transfer | Variety of rice Pick missing
Transfer | Variety of rice | Number of picked distance transplanter rate (%)
distance transplanter seedling (EA) Company A 0.93a* A**
Company A 5.75+2.06b* A** L1 Company B 1.11aA
L1 Company B 5.06+2.1cB Company C 0aAA
Company C 6.34+2.31bB Company A 0aA
Company A 6.242.00bA L2 Company B 0.79aA
L2 Company B 5.942.39bA Company C 0aA
Company C 5.82+2.59bB Company A 0aA
Company A 5.98+2.08bA L3 Company B 0.79aA
L3 Company B 5.814+2.98bA Company C 0aA
Company C 7.2242 57aA " Among 3 transfer distance, means with the same
D L1 : horizontal transfer, vertical transfer = 9, 8mm o all letters are not significantly different,

L2 : horizontal transfer, vertical transfer = 9, 10mm
L3 : horizontal transfer, vertical transfer = 11, 8mm
" Among 3 transfer distance, means with the same
small letters are not significantly different.
* Among 3 different rice transplanters, means with
the same capital letters are not significantly different.
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Fig. 4 Proportion of number of picked seedling

Among 3 different rice transplanters, means with
the same capital letters are not significantly different.
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Table 6 Number of planted seedling according
to transfer distance of seedling tray

Transfer | Variety of rice | Number of planted
distance transplanter seedling (EA)
Company A 4.46+2.25b*B**
L1 Company B 4.31+£2.570B
Company C 4.95+£2.83bA
Company A 4.974+2.26aA
L2 Company B 4.89+1.81aA
Company C 5.68+£2.52aB
Company A 5.07£1.99aA
L3 Company B 4.69+1.83aA
Company C 5.66+£2.45aA

" Among 3 transfer distance, means with the same
small letters are not significantly different.

" Among 3 different rice transplanters, means with
the same capital letters are not significantly different.
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Fig. 5 Proportion of number of planted seedling

Table 7 Miss—planted to

transfer distance of seedling tray

rate according

Transfer Variety of rice Miss-planted
distance transplanter rate (%)
Company A 3.7a*A**
L1 Company B 3.7aA
Company C 2.78aA
Company A 2.78aA
L2 Company B 0.93aA
Company C 0.93aA
Company A 0.93aA
L3 Company B 2.78aA
Company C 1.85aA

" Among 3 transfer distance, means with the same
small letters are not significantly different.

™ Among 3 different rice transplanters, means with
the same capital letters are not significantly
different.
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Fig. 6 Planted status

Table 8 Result of correlation analysis

Numfber Pick Number Miss
0 missing |of planted| -planted
picked .
. rate seedling rate
seedling
Number of
picked 1.0000
seedling
Pick
missing | -0.6847 | 1.0000
rate
Number of
planted 0.6973 | -0.8095 | 1.0000
seedling
Miss
-planted | -0.3095 | 0.5139 | -0.7095 | 1.0000
rate
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