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Effects of Various Growing Conditions of the Mat-
type Sezdlings on the Cutting Forces
for Power Rice Transplanter.
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Summary

In order to obtzin a standard reference for dssigning an adequate power rice transpla-
nter, the cutting forces depending upon varietv of seedling, sowing density, seedling age
and soil moisture contert of mai-type seediing were measured by the rice transplanter
instciled with force measuring device of dynamic strain gage system in the laboratory.

The result of this study are summarized as follows:

1. Cutting velocity and acceleration transplanting hoe obtained from kinematic analysis.

of rianting mechanism was 1.32m/sec and 81, Smy/sec? when planting crank-shaft rpm
was 160,

2, Littie cifference between cutting forces on 30-days old seedings of Japonica and
Indicz type was observed, as the cutting forces determined were 2.0kg per hill for
Jeponica type and 2. 1kg per hill for Indica type.

3. Cutting foarces determined on 40-days old seadlings were 2. 5kg, 2. 3kg, 3.lkgand 2.9

ang No. 15, Tongil, Akibare and Milyang No. 23 respectively. About
25 percent of mors forces was needed for Akibare and Milyang No.23 compared to the
other varieties,

4. The cutting force was not greatly affecred by the sowing densities, only five
percent of differences were observed depending upon the sowing densities.

5. Cutting forces were 2. 7kg and 2. Okg and 2. Okg per hiil on 40-days old seedlings and
30-days old s=edlings respectively. About 38 percent of more forces was required in
cutting 40-days cid seedlings than in cutting 30-days old seedlings.

6. More cutting forces were requirad as soil moisture content of mat-type seedling
was decreased.

7. Root length after cutting by the planting hce and their relationships with soil
moisture content on 30-days old seedlings, are as follows:

=4.147—11. 384x +28. 854«
where, y=root length after cutting. (cm)
x=soil moisture content of mat type seedlings.(%, d.b)
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8. Cuiting forces were varied with the width of cutting: those on 40-diys old mat

o o7 n

type seediings were Z Tkg and 2. 2 per hill when cutting with 14mm and 10mm of

width respectively, about 32 percent of more forces was reguired whan cutting with 14

mm of widch compared to 10mm of width.
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Table 1, The growing characteristics of the seedlings

Item Plant Number Root \\ Item Flant Number Root
height length height . length
m (cm) of leaves (cm) Treatmm\ (cm) of leaves (cm)
A-350-30 13.8 4.1 4.3 A-350-40 19.1 5.1 5.3
300-30 14.5 4,72 4.5 300-40 19.4 .6 4.9
250-30 15.3 4.3 4.3 250-40 19.6 5.4 4.8
B-350-30 14.9 4.1 4.8 B-350-40 18.3 52 5.6
300~30 14.1 4.2 5.0 300-40 18.6 52 6.2
250~30 14.8 4.4 5.5 25C-40 18.7 5.5 6.4
C-350-30 14.0 4.3 3.9 { C-350-40 16.2 4.9 4.6
300-30 13.9 4.4 4.3 30C-40 16. 6 4.8 4.9
250-30 15.7 4,7 4.1 250-40 16,4 .0 5.2
D-350-30 13.8 4.5 4.8 D-250-40 17.9 5.0 5.1
300-30 14. 4 4.4 47 2300-40 18.0 5.1 50
250-30 14.0 4.4 4.6 }[ 250-40 18.0 5.3 5.4
A: Variety Milyang Neo. 15 350: Sowing density (cc/seedling case)  30: seedling age (days)
B: 1 AXkibare 300: I ( 1 ) 400 no (o)
C: o Tongil 250w i ( " )
D ” Milyang No.23

Uy : yE4 Z5i9) e (m/sec)
Ax=—R,{a,-sin(9,+¢) +w,t-cos(f;+¢)} —
Ryfay.sin(d.,+8,+¢) + o’ cos(f,+6,
+)) U 10+ Sin (8,48, 6 +¢) + %5
C05(02+63+¢+¢)} ........................ 3
Ay=R,{a,-cos{(f,+3)+ o, sin(f,+4)} +
R,{a,-cos(8,L+0,+¢) +w,’® sin(8,+6,
+8)} +U {2, cos(8,+6,+5+¢) +oy’-

SIN(F,+0, G )] v ) Ny
: .
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Fig. 5. Schematic diagram of the planting
mechanism.
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