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Research on the Actual Condition of Rotary Tilling & Rotary
Power Requirement in the Central Area
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<Abstract>

In this study, actual state of operation of rotary tillage was surveyed in the central
part of Korea which includes 29 rural community around Asan city, Choongnam
principal. 29 heads of the village and 44 farmers were surveyed at the field with a
questionnaire on the operation of rotary tillage with farm tractors. Power requirement
of rotary tillage operation was measured at the field of each farmers during rotary
tilling operation in the central part of Korea. Summaries of this study are
summarized as follows.

1) Operations of tillage and land preparation were found to be carried out with farm tractors
by 98 percents which are results of the survey on 29 heads of the village and 44 farmers.
2) More than half of the farms had tractors with horsepower more than 38 kW which states

that most tractors were supplied in middle and large size.

3) The case of applying secondary tillage after the first primary tillage were 79 percent among
the most of operations of tillage and field preparation. Rotary tillage were carried out on the
most of wet paddy fields and only 14 percent of dry fields were cultivated with rotary
tillage.

4) 63.6 percent of farm tractors were surveyed to meet the recommended field capacity on
tillage operation by the government which were ranged from 15.1 to 349 ha. And the field
capacity of these farm tractors were greater than that of annual total area of operation field,
13.2ha (data from Information of agricultural machinery, National agricultural products
quality service, Korea), which states the utilization of agricultural machinery was high in the
area surveyed.

5) 46 percent of farmers changed the blade of rotary implement when they used it over the
field capacity of rotary blade of 33 ha which is the area of field for rotary operation per a
blade change. 55 percent of farmers changed the rotary blade more than once per two years.

6) The required power for rotary operation of each farm tractors were measured as 17.206 kW
at untilled paddy field and 34.989 kW at untilled dry field on the average, respectively. The
required power for rotary operation was measured as 28.248 kW on the average at the
paddy field which had been plowed once and 28.015 at the paddy field that had rotary tillage
operation. Untilled dry field showed the highest value of the required power for rotary
operation.
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Table 2. Field condition and average humidity
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Fig. 1. Block diagram of the data acquisition and
analysis system.
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Table 3. The actual conditions of tillage

- plow tilling rotary tilling
classifi explana
—cation farm no. rate farm no. __. o ~tory

(house) (%) (house) rate(%)

2V % 2 27 15
ractor
4-W 29
tractor 1,705 98 1,715 98.5 villages
total 1,742 100 1,742 100
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Table 4. The present conditions of tractor possess

classification farm no.(house) rate ( % )
under 30.4kW 8 182
30.4.kW ~ 38.0kW 8 18.2
38.0kW ~45.6kW 18 40.9
above 45.6kW 10 22.7
total 44 100
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Table 5. The patterns of tilling and ground leveling

of tractor
classification farm no. (house) rate (%)

1 case : autumn tilling

—1 crush soil 17 38.6

—32 crush soil
2 case : autumn tilling

—1 crush soil 3 68
3 case : spring tilling

—1 crush soil 18 40.9

—32 crush soil
4 case : spring tilling 4 91

—1 crush soil ’
S5case:1 crush  soil

—32 crush soil 2 45
6case: 1 crush soil 0 0.0

total 44 100
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Table 6. The areas of tilling area by tractor in a year

classification ~ farm no. (house) rate ( % )
under 17ha 16 36.4
17ha~33ha 14 31.8
33ha~66ha 12 271.3
over 66ha 2 4.5
total 44 100
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Table 7. The areas of exchange of tractor rotary blade

classification farm no. (house) rate (%)
under 17ha 12 279
17ha~33ha 11 25.6
33ha~66ha 5 11.6
over 66ha 15 34.9
total 43 100
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Table 8 The periods of exchange of tractor rotary

blades
classification farm no. (house) rate (%)
under 1 year 5 116
1 ~ 2 years 14 32.6
2 ~ 3 years 8 18.6
over 3 years 16 37.2
total 13 100
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Table 9. The result of measuring power requirement

Si(a rice paddy)

Sy(a rice paddy)

Ss(a rice paddy) Si(a dry field)

Sample
No. ”l}:or‘que RPM W Tor‘que RPM W Tor.que RPM W Tor‘que RPM W
g m kg - m kg -+ m kg + m
1 28749 6173 18834 36.086 6105 23376  41.194 6157 26914 38322 604.8 24.596
2 19.337 616.7 12.656 51.251 637.0 34645 40556 6320 27.200 53577 6119  34.787
3 36.659 6153 23935 47502 6509 32.810 40937 6215 @ 26.997 46957 6484  32.307
4 21689 6180 14.222 38091 6352 25676 42907 6213 28.287 61.774 6404  41.979
5 26.861 6153 17.538 54.042  651.1 37337 43715 620.2 28771 55.109 6533  38.207
6 33185 6182 21.769 21479  656.6 14964 42493 6299 28403 48723  656.6  33.947
7 17513 6180 11.484 41.842 6515 28928 44230 629.2 29.534 57.657 639.1  39.100
Max. 36.659 6182 23.935 54.042 656.6 37337 44230 6320 29534 61.774 656.6 41.979
Min. 17513 6153 11.484 21479 6105 14964 40556 6157 26914 38322 604.8 24.596
S.D. 7164 1235 4.676 11.033 15971 7.655 1429  6.099  1.001 7772 20.245 5.664
Average 26285 6170 17.206 41470  641.8 28248 42290 6243  28.015 51.731 636.3 34.989
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