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Abstract

Perilla (seed, leaf, oil) is a crop that is in the spotlight as it is known for its health-promoting
ingredients such as antioxidant, anticancer, and dementia prevention etc. Like other field
crops, in the production of perilla, mechanization is insufficient in planting, cutting, and
threshing. In this study, the labor saving effect was analyzed by machanization for planting,
cutting, and threshing, which depended on manpower in perilla production. In addition, by
harvesting perilla with full feed combine harvester, cutting and threshing were unified, and
the labor saving effect was analyzed . Three types of transplanters were used in the perilla
planting test, and the work performances were 1.6, 1.7, and 1.4 h/10a, respectively. In the
cutting test, two types of cutters were used, and the work performance of both types was 1.0
h/10a. For the threshing test, one type of thresher was used, and the work performance was
1.0 h/10a. For cutting and threshing perilla, company D’s 6 row full feed combine harvester
was used. It was analyzed that mechanization of the whole perilla production process
resulted in a 58.4% reduction in labor compared to the conventional process (The labor input
time : conventional process 65.4 h/10a — mechanization process 27.2 h/10a). and cutting
and threshing process by full feed combine harvester resulted in a 63.3% reduction in labor
compared to the conventional process (The labor input time : conventional process 65.4
h/10a — unified cutting and threshing process 24.0 h/10a)
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Materials and Methods
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o] 7] A1, T = Work performance (h/10a)

V =Working speed (m/s)

t="Turning and etc. time (s)

b = Effective working width (m)
Table 1. Major specifications of transplanters.
Ttems Transplanter A Transplanter B Transplanter C

(Auto 1 row) (Semi-auto 1 row) (Semi-auto 1 row)

No. of workers 1 people (walking type) 2 (walking type) 2 (walking type)
Supplying method of seedlings auto manpower manpower
Distance of column (cm) 10~70 27~60 20~59
Length of seedling 20 cm below 25 cm below 25 cm below
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Table 2. Major specifications of perilla cutters.

Items Cutter A (1 row) Cutter B (Sesame cutter) ( 1 row)
No. of workers 1 people (walking type) 1 people (walking type)
Method of cutting rotating blade type reciprocating blade type

Method of releasing after cutting, releasing to the rear after cutting and binding, releasing to the side

I E=
2 QI7olA ol AMA 0 2 Bol 2 Sl FA SI717) ol ate] B2 4 Ak 570 22715 Aol
olg3iston, 5183 g

- automatic trasplanter (supplying seedlings - semi-auto trasplanter(following the planter - semi-auto transplanter(boarding the planter
automatically) and supplying seedlings by manpower) and supplying seedling by manpower)

(@) Planting

- cutter(after cutting, releasing to the rear) - sesame cutter(after cutting and binding,
releasing to the side)

(b) Cutting (¢) Threshing
Fig. 1. Photos of planting, cutting and threshing experiment for perilla.
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Table 3. Major specifications of a thresher.
No. of workers

2 peoples
Method of threshing Drum type, classification by shaking 2 stage sieve
Method of driving Rubber crawler driving type
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Fig. 2. Photos of perilla harvesting experiment by full feed combine harvester.

Results and Discussion
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Table 4. Work performance of mechanical planting.

Ttemns Transplanter A Trar_lsplanter B Trapsplanter ©
(Auto 1 row) (Semi-auto 1 row) (Semi-auto 1 row)

Velocity (m/s) 0.25 0.21 0.27

Time of turning and preparing etc. (h/10a) 0.5 0.4 0.4

Work performance (h/10a) 1.6 1.7 14
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Table 5. Work performance of mechanical cutting.
Items Cutter A (1 row) Cutter B (Sesame cutter) (1 row)
Velocity (m/s) 0.5 0.5
Time of turning and preparing etc. (h/10a) 0.45 0.45
Work performance (h/10a) 1.0 1.0

cf) Work performances of knapsack mower and man by sickle are 2.0, 14.6 h/10a respectively.
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Table 6. Work performance of mechanical threshing.

Work performance(h/10a) Threshing loss (%) Yeild (kg/10a)
1.0 6.3 128.0
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Table 7. Work performance of harvesting by full feed combine harvester.
Items Velocity (m/s) Time of turning (s) ~ Work performance (h/10a)
Full feed combine harvester 0.27 121 0.8
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Table 8. Labor saving rate comparison of 3 types perilla production process.

Items Labor input time (h/10a) Labor saving rate (%)
Conventional process 65.4 100
Mechanization process 27.2 584
Unified cutting and threshing process 24.0 63.3

cf) Considering that the other labor input time of unified cutting and threshing process is the same as that of
mechanization process.

Conclusion
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