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Abstract This study examined the utilization and storage characteristics of agricultural machinery in
paddy rice farming households, specifically focusing on the annual usage and storage methods of
tractors, rice transplanters, and combine harvesters. We used one-way ANOVA for analyzing the
machinery utilization characteristics and t-tests for the group characteristics based on the storage type.
The results indicated that younger farming households tended to use agricultural machinery for more
hours annually, with similar specifications and custom work ratios. The analysis of storage practices
revealed that leaving machinery in open fields led to more breakdowns of tractors (0.7 times) and rice
transplanters (0.8 times) compared to those stored in warehouses (0.3 and 0.4 times, respectively).
Younger farm managers with larger machinery specifications demonstrated more effective storage
practices. In summary, efficient agricultural machinery use is tied to the farm managers' age and
machinery specifications. Given that larger specifications usually mean higher acquisition costs, it is
crucial to acknowledge that the aging of farm managers and the shift towards larger machinery may
negatively impact farm management. Efforts are needed to promote efficient machinery use in farming
households, thereby encouraging sustainable practices. This may include policy support, like promoting
involvement of younger farmers in custom work services and the provision of assistance for the
installation of storage facilities.
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Table 1. Characteristics of farms  (Unit: household, %)
Type Tractor "Fl'lacr?s I({:Z::si?eer
planter
<60 49(12.8) 39(15.9) 51(30.2)
Age 60~70 146(38.0) 89(36.3) 69(40.8)
=70 189(49.2)  117(47.8) 49(29.0)
Total 384(100) 245(100) 169(100)
<1 ha 120(31.3) 68(27.8) 33(19.5)
Farm 1~3 13936.2)  9137.1)  42(24.9)
size >3 125(32.6) 86(35.1) 94(55.6)
Total 384(100) 245(100) 169(100)
<40 ps 55(14.3)
40~50 99(25.8)
50~60 88(22.9)
>60 142(37.0)
Total 384(100)
quer <8 row 180(73.5)
S1ze
>8 65(26.5)
Total 245(100)
<5 row 89(52.7)
>5 80(47.3)
Total 169(100)
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Table 2. Annual usage time and custom work ratio of agricultural machinery by year (Unit: hr, %)
Type 2012 2014 2016 2018 2020
Usage Time 153.7 156.2 157.1 164.8 139.9
Tractor
Custom Work Ratio 26.4 22.5 17.5 14.3 14.7
Rice Usage Time 44.8 47.8 24.4 31.0 31.6
Transplanter Custom Work Ratio 40.0 31.0 31.5 35.5 24.3
Combine Usage Time 44.2 45.4 34.2 32.1 34.2
Harvester Custom Work Ratio 46.0 45.2 41.6 49.3 38.4
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Table 3. ANOVA results of usage time according to the age of farmers owning agricultural machinery

2 Difference
Type N M SD F df p 7 Group
<60 49 131.7 80.1
Usage N >70 group and
Time 60~70 146 106.9 86.6 5.723 381 .004 .029 60~70, <60 group
=70 189 89.4 78.4
Tractor
<60 49 17.6 22.3
Custom =70 group and
Work 60~70 146 11.9 226 3471 381 032 018 =77 group
Ratio 60~70, <60 group
=70 189 8.4 22.5
<60 39 34.3 37.8
Usage 60~70 89 28.4 228 4051 242 019 032 =70 00~70 group
Time and <60 group
. =70 117 190 370
Transplanter <60 39 28.1 26.3
Custom >70 group and
Work 60~70 89 17.6 25.0 7.442 242 .001 .058 o
Ratio 60~70, <60 group
=70 117 11.0 23.3
<60 51 34.9 23.1
Usage N >70 group and
Time 60~70 69 27.1 20.2 4.580 166 .012 .052 60~70, <60 group
Combine =70 49 21.3 25.1
Harvester <60 51 32.0 317
Custom =70 group and
Work 60~70 69 21.6 283 3522 166 032 041 =/ 8roup
Ratio 60~70, <60 group
=70 49 17.2 26.3
Table 4. ANOVA results of usage time according to the agricultural machinery size
2 Difference
Type N M SD F df p 7 Group
<40 ps 55 69.8 78.2
Usage 40~50 99 791 747 <40 ps, 40~50,
Ti 16.635 380 .001 116 50~60 group and
me 50~60 88 88.2 75.9 >60 ps group
>60 ps 142 137.5 81.8
Tractor
<40 ps 55 6.3 20.4
<40 ps, 40~50
Custom 40~50 99 7.9 223 group and
Work 2.716 380 .045 .021 50~60. >60
Ratio 50~60 88 11.0 23.5 2U~60, =60 ps
group
>60 ps 142 14.7 22.8
) <8 row 180 21.7 27.8
[%Sfige 6372 243 012 .026 -
. me >8 row 65 33.6 43.6
Rice
Transplanter  Custom <8 row 180 13.9 23.3
Work 5.230 243 .023 .021 -
Ratio =8 row 65 21.8 25.5
<5 row 89 22.4 22.8
L%S.age 10826 167 001 .06 -
) ime >5 row 80 33.7 22.0
Combine
Harvester Custom <5 row 89 18.9 28.3
Work 4.744 167 .031 .028 -
Ratio =5 row 80 28.6 29.6
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Table 6. Agricultural machinery storage method for farmers during off-season

Table 5. Average of farmland size according to
agricultural machinery and work type

(Unit: ha)
Type Self Work Custom Work
Tractor 5.6 3.1
Rice Transplanter 4.6 2.5
Combine Harvester 8.4 4.8

3.2 YA 22 Ed
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(Unit: household, %)

Type Tractor Rice Transplanter Combine Harvester
Uncovered 29 (7.6) 8 (3.3) 6 (3.6)
Outdoors Covered 26 6.8) 32 (13.1) 24 (14.2)
Total 55 (14.49) 40 (16.3) 30 (17.8)
Rain Shelter 98 (25.5) 61 (24.9) 44 (26.0)
Storage 231 (60.2) 144 (58.8) 95 (56.2)
Total 384 (100) 245 (100) 169 (100)
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Table 7. t-test results according to the farmer’s agricultural machinery storage method, age and size

M

df

Type N SD t p
Outdoors 55 72.6 6.7
Age 4.843 136 .001
Storage 83 66.1 8.3
Tractor Outd 55 53.5 18.0
H utdoors . .
Machine -4.042 136 .001
Size Storage 83 68.5 23.3
Outdoors 40 72.1 11.5
Age 2.542 98 .013
Rice Storage 60 66.2 11.1
Transplanter i Outdoors 40 5.7 1.0
Machine - -4.308 %8 001
Size Storage 60 6.7 1.2
Outdoors 30 70.8 12.9
Age 2.786 73 .007
Combine Storage 45 62.2 13.3
Harvester i Outdoors 30 4.2 0.7
Machine -4.281 73 001
Size Storage 45 4.9 0.8

Table 8. t-test results according to the farmer’s agricultural machinery

storage method and number of

breakdowns
Type N M SD t df p
Outdoors 55 0.7 0.9
Tractor 2.105 136 .037
Storage 83 0.4 0.9
i Outdoors 40 0.8 0.6
Rice 2.854 08 005
Transplanter Storage 60 0.4 0.6
i Outdoors 30 1.1 0.8
Combine utdoor 1.404 73 165
Harvester Storage 45 0.8 0.9
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