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A Study on the Plot Geometry for Mechanization
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H. K Kim C. J. Chung S. O. Chung

ABSTRACT

The plot geometry of the paddy land is directly related to the performance of machines, especially
those having a large size and high speed. The study was to investigate the optimum plot geometry from
the standpoint of mechanization. A simulator, Field-Plot-Structure-Evaluation-System(FPSES) was de-
veloped for evaluation of the field performance of machines according to the plot geometry. The efficie-
ncy and capacity of different sizes of machinery used for rice farming functions were analyzed for a
various combination of plot geometry, which could be used as reference for the land reclamation plan-
ning and mechanization programming. It is shown that the plot size of about two hectares having a le-
ngth of 200m and width of 100m may be optimum, considering the efficiency and capacity of large sized

machinery available currently and in near future.
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Table 1. Standard sizes of large plot by different land conditions

Land conditions Standard plot size
Topography Inclination Drainage Length(m) Width(m) Area(a)
Less than Good 100~150 60~ 60~
Flat land
1/200 Poor 100 60~ 60~
Good 100~ 150 30~ 60 H~%
1/200~1/100
Poor 100 30 ~ 60 30~ 60
Good 100~150 30 ~ 60 0~%
Slope land 1/100~1/50
Poor 100 30~ 60 30 ~ 60
1/50~1/20 100 20~30 20~ 30

source : Land Consolidation Division, Ministry of Agriculture, Forestry and Fisheries, 1993
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Table 2. Machine and its specifications analyzed in the study

. - Work- -
i Vel Mickine Ty g Mo OO
level width speed pattern

Plow m m/s m
PLL * 30 X8+ tractor{over 70ps) 256 12 60 air
PL2 * 32X 6+ tractor over 50ps) 190 12 55 cir
A PL3 * 30X 4+ tractor{over 40ps) 118 12 52 con
Leveller
A LEA! + Rotavator, 255m+ teactor (over100ps) 255 11 64 con
A LEA? * Rotavator, 2.20m+ tractor (over 70ps) 220 11 6.1 con
A LEA3 * Harrow, 3.25m +tractor{over 40ps) 325 10 40 con
B LEB4 + Harrow, 4,17m+ tractor{over 50ps) 417 10 50 con
Transplanter, riding type
A TRAL * 6-row, rotary transplanting device 18 L1 29 con
A TRA2 * 6-row, crank transplanting device 18 06 29 con
B TRB3 * 8-row, rotary transplanting device 24 11 34 con
Seeder
A DSAl * 8-row, 7ps, self driving 24 0.84 31 con
A DSA2 * 6-row, 4.1ps, self driving 18 0.84 27 con
A DSA3 * 8-row+ tractor(over 45 ps) 24 09 49 con
B DSB4 * 20-row +tractor{over 80ps) 6.0 09 50 con
Combine
Self feeding type cir
A HSAL * 4-row, grain tank type 12 13 43 cir
A HSA2 * 4-row, sack type 12 13 43 cir
A HSA3 * 3-row, grain tank type 09 13 36 cir
A HSA4 * 3-row, sack type 09 05 36 cir
B HSB5 * 6-row, grain tank type 18 13 52 cir
Common type
B HCB6 ¢ 2.1m, grain tank 21 09 58 cit
B HCB7 * 5.0m, grain tank 50 09 70 cir

Operation patterns : con=continuous pattern, cir=circuitious pattern
Source : Agricultural Machinery Inspection Yearbook. 1988~1995. NAMIO
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Table. 3. Field capacity by plot sizes and machine

Plot sizes.
Machine 04 ha 1 ha 2 ha 4 ha Remark
100X 40m 100X 100m 200X100m | . 2007200 (working
M . e Index?’ s
e | S | 1 e (W e W e | e | 7
Plow
PL1 32X8 0.673 100 0.769 114 0.898 133 0.929 138 12
PL2 RNX6 0.560 100 0621 111 0.701 127 0.718 128 12
| PL3 30X4 0.346 100 0.372 108 0428 124 0436 126 1.2
Leveller
LEAL 255m 0453 100 0524 116 0595 131 0.617 136 11
LEA2 2.20m 0403 100 0459 14 0519 129 0535 133 11
LEA3 325m 0.747 100 0873 117 0940 126 0977 131 L0
LEA4 417m 0.898 100 1.085 121 L182 132 1.240 138 10
Transplanter]
TRAL 6-row 0418 100 0471 3 0510 120 0522 125 11
TRA2 6-row 0277 100 0.302 109 0317 114 0.323 116 06
TRA3 8-row 0493 100 0578 117 0642 130 (.663 134 L1
Seeder
DSAL 8-row 0.507 100 0570 112 0.621 122 0.639 126 0.84
DSA2 6-row 0.399 100 0437 110 0472 118 0482 121 084
DSA3 8-row 0.542 100 0614 113 0673 124 0.693 128 09
DSB4 20-row 1.055 100 1.365 129 1.559 158 1672 161 09
Combine
HSAL 4-row 0.383 100 0417 109 0461 120 0.469 123 13
HAS? 4-row 0407 100 0445 109 0497 122 0.506 124 13
HAS3 3-row 0.303 100 0.322 106 0.355 117 0.359 118 13
HAM4 3-row 0.140 100 0.144 103 0.153 109 0.154 110 05
HSB5 6-row 0.518 100 0586 113 0.656 127 0.672 130 13
HCB6 21lm 0.398 100 0448 113 0493 124 0.504 127 0.9
HCB7 50m 0.729 100 0914 125 1.064 146 1119 153 0.9

1) C,, - Denotes the field capacity(ha/h), at the plot geometry of xXy m
2) The indices, 100%, were given at the plot geometry of 100X40m
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Field efficiency

¥ FrIAe AEH o8-S oY X4 B Ay

W Zd A 200m7HA] @AY 10).

Fulglel FRME WA nsHUS=S
T8 o a&fvt ZA JeEpdoH(E 3). gukA
732 40a(100X40m) ¥%7 2ha(200X 100)
2R BHAYFS B ALY 324
€ 9% AYPTF YA L& Holv W, 4L
20~22%, 6% 27%, BEZ(ZYE 50m)
o] AL 46% 2 FYTE &S Yz 9
o}

(1] 0.605
£ =2

i s —— e s e

o..q»“,?A.w...,‘-—.:.;;;;_ TR 0.449
P

Z :,.‘ //-_'———"“‘"‘_—
071 0.393
o_‘....,.[...._..F 100m o=+ 150m =m=+ 200m =0 300m I wed0.337
08 T ey P————T— Ty 0.280

0 20 40 60 80 700 120 140 180 180 200 220 240 260 280 300 320

Shortside
Fig. 10. Relationship between plot sizes and
field efficiency and capacity for the co-

mbining(combine, 4-row, self-feeding
& grain tank type, 1.3m/s).
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Table 4. Integrated machine system to evaluate
the plot size.

Tedwicd 1 Cliato Plowing | Levelling | Planting | Harvesting
level systems
*Transplanting |  Plow | Harrow Transp)anteq Combine
A system 6X3%m | 3%m | frow | drow
* Direct seeding] Plow | Harrow | Seeder | Combine
system 6X3m | 3%m | Brow | 4row
* Transplanting | Plow | Harrow [Transplanter| Combine
B stem 8X3m | 4l7m | &row | Grow
* Seeding Plow | Harrow | Seeder | Combine
system BX3m | 417Tm | 20-row | Gerow

Field capacity (ha/h)
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Labor requirement (h/ha)
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Fig. 11. Total labor requirement of the integra-

ted machinery systems for transplan-
ting and different plot sizes.

Table 5. The range of plot geometries giving lo-
wer labor requirement

Transplanting system Seeding system

Level A Level B Level A Level B
Short side  80~100m  10~120 60~80  100~120
Long side 200 200 150 150

2 Jehe] FF7E(100X40m)# =FF
FAHE 6)S ¥ImsHd BETE ¥ diy
EFARAZHE 100X 100(1 ha) £33} 150X
100(1.5 ha), 200X100(2 ha), 200X200(4 ha)
XA o)A A A A= 22 105% 9} 13.
4%,18.3%, 202% 7t A2 = 1, 2 52 ul) A) A o)
Me 237 106% 9 162%, 189%, 21.0% 7 A
#HE Aoz Jehg

A7l M XFF o] 2ha o] Ao] IIHAM =
Y 37 £z E3H e RS B F 9t o
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ik =3 2378 oo wel FAxA 4 ¥)-&
o} S, §uiFe A, F7AhF TEY FA
Al g A F BA A3 Jed A 58
2 o ol FEL ¢S BHFAE e
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AAHE 7147 AR FFES XY 9 Y
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Table 6. The effects of plot sizes on labor saving for different technical levels and paddy planting sys-

tems.

Technical level A Technical level B

. Transpl- . Transpl- .
Plt size anting Index Seeding Index anting Index Seeding Index

system system
system system

0.2ha(100X 20m) 1523 1167 1376 178 1313 1233 1172 1284
0.4ha(100X 40) 13.05 100 1168 100 10.65 100 9.13 100
1 ha(100X 100) 1168 85 1044 894 917 86.1 759 831
1.5 ha(150X100) 1130 866 9.79 838 873 820 699 766
2 ha(200X 100) 1066 817 947 811 819 769 6.71 735
3 ha(300X 100) 10.36 794 913 782 79 4.7 6.40 701
4 ha(200X200) 1041 798 923 790 792 744 6.39 700
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