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Establishment of Optimum Pattern of Farm Machinery for
Forage Production
Gun Yeob Kim, Jeong Gap Kim* and Min Soo Han

Summary

This study was carried out to determine optimum areas for various sizes of land coverage of the farm machin-
ery utilization in 1993-1994. A kind of machinery size and work systems were classed as the power tiller of
10HP+man power, the tractor of 35~46HP (tractor of 64~86HP and attachment were leased to harvest work),
64~86HP+ attachment and 90~105HP + attachment, respectively.

The results are summarized as follows:

1. The optimum areas of tractors of 90~105HP, 64~86HP and the power tiller of 10HP were estimated as 21.9
{(com-rye cropping system)—26.9ha (sorghum X sudangrass —rye cropping system), 14.7—22.8ha and 1.2-
1.61ha, respectively. The break-even-point areas of the tractors of 90~105HP, 64~86HP and the power tiller of
10HP were 16.6 (corn-rye cropping system)— 19.9ha (sorghum x sudangrass—rye cropping system), 12.5—
16.1ha and 0.12—0.13ha, respectively.

2. The optimum areas (land sizes, annual field capacity) for 50 cows by feeding rate(%) of roughage to concen-
trate were 6.8ha, 13.6ha in the 40:60, 8.5ha, 17.0ha in the 50:50 and 10.2ha, 20.4ha in the 60:40, and in case
of 30 cows, it were 4.1ha, 8.2ha in the 40:60, respectively.

In the former case for the form of work system was the tractor of 90~105HP+ attachment and 64~86HP + at-

tachment, and the latter was the tractor of 35~46HP (tractor of 64~86HP and attachment were leased to harvest

work) and 64~86HP + attachment.

3. Production cost for corn-rye cropping system reducted to 51.8% in 102.9 won/kg dry matter the tractor of 90~
105HP + attachment with 213.4 won/kg dry matter the power tiller of 10HP+ man power.
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Table 1. Farm machnery used by investigations
area

No. of farm

Machinery size machinery used

Investigations area

Cooperative Hong- Power tiller,
Seong 10HP
Tractor, 1
35~ 46HP 1
64~ 86HP 1
90~105HP -
NLRI* Power tiller,
10HP
Tractor, 2
35~ 46HP -
64~ 86HP 1
90~105HP 3
36 Farms Power tiller,
10HP
Tractor, 55
35~ 46HP 37
64~ 86HP 18
90~105HP 3
*NLRI : National Livestock Reasearch Institute, RDA.
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Table 2. Labor hours required for plants by machinery work

Farm work

Reduction
Plant Work system " 5 3 . p p - Total rate
o hIfha seeree e rer et ran e aeaans %
Power tiller,
10HP -+ man 1262 286 79 450 217 6.1 2114 4469 0
Corn Tractor,
35HP~46HP 7.5 7.4 1.2 3.6 4.0 6.1 226 524 88.3
64HP~86HP 4.2 43 1.0 29 4.0 6.1 226 451 90.0
90~105HP 4.0 4.0 1.0 2.7 4.0 6.1 149 367 91.8
Power tiller,
10HP + man 1262 270 8.7 46.8 - 59 2141 4287 0
Rye Tractor,
35HP-46HP 75 8.2 1.2 5.4 - 1.2 106 341 92.0
64HP~86HP 4.5 55 1.0 24 - 1.0 106 350 94.2
90~105HP 4.0 4.8 1.0 24 - 1.0 93 225 94.8
Power tiller,
Sorghum 10HP + man 126.2 286 7.9 468 217 6.1 196.3  436.0 0
X Sudan Tractor,
grass 35HP~46HP 7.5 1.5 1.2 54 4.0 6.1 165 482 89.0
64HP~86HP 42 43 1.0 24 40 6.1 165 385 91.2
90~105HP 4.0 4.0 1.0 24 4.0 6.1 13.1 34.6 92.1
Farm work : 1. Transport and spraying of compost. 2. Plowing. 3. Fertilizing.

4. Seeding and repression.
7. Harvest, transport, silage making.
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5. Spraying of weedicide.
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6. Additional fertilizer.
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Table 3. The annual field capacity of plants by each machine

Ratio : Annaul
Annual Net Effective - Annaul
Work System Cropping System working workable w%ikr;%tle field harxs;:(mg field
days ~ time a day days capacity capacity capacity
day/year hr/day % ha/hr ha/year ha/year
Corn 8.0 6.4 74 0016 0.61 1.2
Power tiller, + Rye 9.6 6.4 74 0.013 0.59
10HP +
man power Sorgum X Sudan 12.0 6.4 74 0.018 1.02 1.61
+ Rye 9.6 6.4 74 0.013 0.59
Corn 8.0 6.4 74 0.100 38 14.7
Tractor, + Rye 9.6 6.4 74 0.240 10.9
64~86HP
+ attachment Sorgum X Sudan 120 6.4 74 0210 11.9 22.8
+ Rye 9.6 6.4 74 0.240 10.9
Com 8.0 6.4 74 0.250 9.5 219
90~105HP + Rye 9.6 6.4 74 0.278 124
+ attachment
Sorgum X Sudan 120 6.4 74 0.250 14.3 269
+ Rye 9.6 6.4 74 0278 12.6
Table 4. Cost analysis for the farm machinery
Work system Fixed cost Variable cost Annual cost
Power tiller,
10HP + man power 138,612 7,213,689* 7,352,301
7,368,894** 7,507,506
Tractor,
35~46HP + attachemtn 648,167 1,306,116 1,954,283
1,335,184 2,003,351
64~86HP + attachment 1,098,690 786,984 1,885,674
729,713 1,828,403
90~105HP + attachment 1,155,058 734,712 1,889,770
706,498 1,861,556

* : Com+ Rye cropping system.

** : sorgum+ Sudan grass system.
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Table 5. The annual coverage areas for plants by farm machinery

Work systemn
Division Power tiller Tractor”
10HP+ man 35-46HP+ rachiment 7 achment
power attachment
................................................... ha -

O Corn-rye cropping system

— Break-even-point area 0.12 26 12.5 16.6

— Anual field capacity 1.2 - 14.7 21.9
O Sorgum X sudangrass

cropping system

— Break-even-point area 0.13 31 16.1 19.9

— Annual field capacity 1.61 - 228 26.9

*The tractor of 64~86HP and attachment were leased to harvest work,

Table 6. The smaliest cost of forage crop production based on the optimum areas by machinery size

Field areas (ha)

Division
0.5 2 5 10 12 15 20 26
............................................. won/DM kg

O Com+rye cropping system
— Power tiller 10HP+ man

power 304.1
— Tractor, 65~86HP +

attachment 122.1 195.0

l

~ 90~105HP + attachment 1202 106.1 102.9 132.8
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Table 7. The necessary areas for forage crop
production by ratio of fodder feeding

. No. of cows

Ratio
Roughage: S0cows 30cows 20cows
Concentrate

Necessary areas
% ..................... ha .....................

60 : 40 10.2 6.1 4.1

50 :50 8.5 5.1 34

40 : 60 6.8 4.1 27
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Table 8. The ptimum areas and form of cropping system based on 50 cows

Ratio (%) Work* Form of cropping system
Roughage:Concentrate Area system Best Next best
1 Comn — Rye Corn — Rye, Oat
(10ha) (10ha) (10ha) (10ha)
Holding area
10ha 2 — Cormn(early seeding) Com Oat,
60 : 40 (Annual cultiv- (4ha) — Oat [ (4ha) — Rye
ation area (4ha) Sorghum (10ha)
20ha) I— Corn(late seeding) (6ha)
(4ha) — Rye
L Sorghum  (6ha)
(2ha)
1 Com — Rye Com — Rye, QOat
(%ha) (%ha) (%ha) (%ha)
Holding area
9ha
50 : 50 (Annual cultiv- 2 Corn Oat, Corn(ealry seeding)
ation area [(4ha) — Rye (4ha) — Qat
10ha) Sorghum (Sha) (4ha)
(5ha) Corn(late seeding)
(4ha) — Rye
Sorghum (Sha)
(1ha)
1 Com — Rye Com — Rye, Oat
(7ha) (7ha) (9ha) (9ha)
Holding area
7ha
40 : 60 (Annual cultiv- 2 Com Oat, — Comn(early seeding)
ation area {: (4ha) — Rye (4ha) — Qat
14ha) Sorghum (7ha) (4ha)
(3ha) Corn(late seeding)
(3ha) — Rye
(3ha)

*1: Tractor of more then 90HP and attachment.
2 : Tractor of 64~86HP and attachment.
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Table 9. The optimum areas and form of cropping system based on 30cows

Ratio (%) Area Work* Form of cropping system
Roughage : Concentrate system Best Next best
Holding area Corn(late seeding)
6ha (4ha) — Rye Corn
60 : 40 (Annual cultiv- 2,3 (4ha) lr (4ha) — Rye
ation area Corn(early seeding) — Sorghum (6ha)
12ha) (2ha) — OQat (2ha)
(2ha)
Holding area Corn(late seeding)
6ha (4ha) — Rye Com
50 : 50 (Annual cultiv- 3,2 (4ha) (4ha) — Rye
ation area Corn(early seeding) Sorghum (Sha)
10ha) (1ha) — Qat (1ha)
(1ha)
Holding area
4ha Corn — Rye Corn — Rye, Oat
40 : 60 (Annual cultiv- 3,2 (4ha) (4ha) (4ha) (4ha)
ation area
8ha)

*2 : Tractor of 64~86HP and attachment.
3 : Tractor of 35~46HP and attachment (tractor of attachment were leased to harvest work).
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