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Summary

The two agricultural zones, mid-and-northern region and southern region, were established according
to the possibility of double cropping in the paddy field. For each agricultural zone typically mechanized
farming systems with a power tiller for cultivating rice, barley and soybean were established.

A computer program, which determines the optimum size of power tiller for the given farm size, the

ratio of paddy area to total area and the ratio of double cropping area to the paddy area, was developed. The
computer program was executed for the farm sizes, 1 to 3 ha, and the ratios of paddy area to the total
area, 60-80%, and the ratio of double cropping area to the total paddy area, 70%. The following conclusions

were drawn from analyzing the computer outputs.

1. In the mid-and-northern region, a smaller power tiller (5 or 6 PS) appeared to be more economical for

the farm size up to 3 ha. From the viewpoint of fuel consumption a 6 PS power tiller appeared to

be more favorable.

In the southern region, a smaller tiller (5or 6 PS) appeared to be more economical for the farm size

up to 1.5 ha. But, a larger power tiller (8 or 10 PS) appeared to become more economical as the farm

size and the barley planted area increased.

For the southern region where rotary tilling is heavily required due to double cropping, it is recommended

to develop a power tiller which weighs light like the conventional 5 or 6 PS small power tiller but

has lager power.
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Fig. 2—-1. Cropping Systems in M_id and Northern, and Southern Regions.
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Table 2— 1. System of Machine Operations
with Power Tiller in Mid-and-No-
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Table 2-3. Coefficients for Polynomial Equation to Estimate Growth Days and Yield Index'V
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Table 2-4. Coefficients for Polynomial Equ-
ation to Estimate Brake Specific
Fuel Consum ption 1

g 3.3(:2;_ ap a; ag
5 255.03 —26.160 3.663
A Y s 6 254.95 —21.783 2.543
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10 254.92 —13.059 0.915
5 519.25  —140.629 14.917
ssug 498.23  —120.539 12.151
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10 451.40 —76.368 5.792
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(3) LA +22ez
WP=—106. 638+101. 457X P—5, 296 X P? ...
............................................. (2 -28)

(4) Exfjad gy
WT=19.645+43.208 X P—2.0729 X P? ---(2-29)
=3 FHFE712) 7HA(PP)2 slaA (P, ps)
of 2late] wp3st 22 chetdor 234 5 et
PP=133522+279766 X P—13956 X P2+ ( 2 —30)
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AAE Az AFoE shod AbFebyct 0.24kg/cm’ ok 445150} 10kgdal o] 2k, 0.
AAaked g 29eE] Aol Addd mla: 42kg/om® & APk},
Ecokolzlel ghe Akt Aol ste] wlnd &
Mo}EE 202 SR-2EokA Aol T LA, Table 3-2. Yields and Crop prices.
. g
Table 3-1. Input Parameters for Machine 2 W owa o5
Operations. 1
Jq¥ Z2F4-2k(kg/ha) 566 327 120
= atolex TAEE* Aol He ¥ A4k (kg/ha) 519 287 80
Al 2% 7hA (2 /kg) 504 302 600
M7 AE 0.6-1.1m/s 0.7 0. 66
24H23E  0.3-0.9m/s 0.78 0.68 al
STHNEE 03-09m/s 078 0.68 4. BR R ER
o) o 0.5m/s 0.55 0.70 51 seyEssle My 3
. B 2 7
2oy 300-450kg/hr - 0.70 28714 2y 2
2 el-gdt 1.94m/s - 0.70 FiH Z2aWg o]8sld AATFE 1,2, 3hacl
ZHatF 0.2-0.8m/s  0.78 0.68 Hsted A o &% 77 60,70,80%2 w3t
T &% 0.8m/s 0.65 0.63 &, FRE Aube ezt gL 0%, - 2up
e 400-800kg/hr - 0.70 ezt o) 88 30%E mAstd EAsidel, T o4-
W §-u} 1.94m/s - 0.70 1+ F54% A4s Gy xule] dFe 34 AsE
o Tt 1.94m/s - 0.70 Al 2 A vebdl Aoloh ' 1Y 4-1-8 70%2 <
* 2l Ber WAZE o|F O HA u ol At FEE Y Gy xube] AAFR
Table 4-1. Resuits of System Analysis.
S i\g"il‘%%(’»- 4=3:7) (R =3 7, w2l g =30%)
T4 NI ~Ies) 5 6 8 10 5 6 8 10
. . . 1 2047 2047 2007 1996 2215 2191 2153 2142
r e
2 2245 2236 2220 2217 2237 2302 2302 2315
(10004 /ha)
3 2253 2259 2247 2248 1697 1803 1919 2007
A g 1 100.6 100.1 101.5 101.9 115.6 114.6 117.2 118.4
(0 /hr) 2 99.1 98.5 99.9 100. 3 114.0 113.2 115.6 116.2
/nr
3 98.6 98.1 99.5 99. 8 112.8 112.4 115.6 116.3
1 93.5 84.5 75.6 70.5 107.5 96.3 86.1 80.3
A ool Az
2 91.8 82.9 73.9 68.9 105.5 94.7 84.5 78.5
(hr/ha)
3 91.3 82.4 73.4 68.4 104.0 93.7 84.4 78.4
N - 1 3897 3897 3897 3897 3825 3825 3826 3826
(kj;h ) ? 2 3897 3897 3897 3897 3676 3748 3763 3777
g/ha
3 3883 3897 3897 3897 3213 3291 3410 3472
1 981 981 981 981 1668 1668 1668 1668
B2 F
2 981 981 981 981 1545 1627 1643 1659
(kg/ha) .
3 850 856 842 846 491 693 878 1044
1 357 357 357 358 343 344 345 346
i F 5 F .
(ka/hr) 2 355 355 355 355 295 30¢ 312 316
r
3 350 351 351 352 235 244 256 263
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Table 4—2. Effects of Major System-parameter Values on Net. Return. %
73 A | A =3ha
T % v o 3
Alg=317 Aig=317 FeEAe§=30%
5 6 8 10 5 6 8 10
E: 2 T 100.0 100.3 99.8 99.8 100.0 106.3 113.1 118.3
718 7k A10% 45 Al 99.5 99.7 99.1 99.1 99.3 105.5 112.3 117.4
o ” 99.6 99.9 99. 4 99.5 99.4 105.7 112.6 117.8
o 8714 ” 99.8 100.1 99.6 99.6 99.8 106.0 112.9 118.8
FAFE 7HA10%4L5 A 111.1 114. 4 110.8 110.9 111.5 118.4 126.0 131.7
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