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Energy Consumption Pattern for Rice Production in Korea
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SUMMARY

This study was conducted in order to figure out the energy consumption pattern in rice production

system of Korea, with literature investigation focused on energy requirement in rice production system
in worldwide. The investigation reveals that 24,994 M]J/ha was needed to produce 4,500kg of rice produ-

ction or 5.55 MJ/kg was consumed. The major enegry consumptions are resulted from the application

of nitrogen fertilizer, fuel for farm machinery, and farm machinery embodied energy, which showed
somewhat different energy consumption pattern than that of the developed country, like, U.S.A. Based
on the machinery chosen in this investigation, it was found that 32.7% of the fuel energy, 2,431.8M],
was consumed in drying operation, 32.2%, 2,402MJ,in tillage and land preparation, 25.8%, 1,923.6M]

in harvest. A linear relationship was found in preharvest energy input and output of rice production.
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Figure 1. Flow of energy from fuels and labor during the manufacture, distribution, and culture of food

and feed( Heichel, 1973)
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Table 1. Energy constants by category

Energy values
Category

(MJ/kg)
MT. &R. 101
Fuel 47.3
Labor 2.28 MJ/man-h

M.T.& R. denotes manufacture, transport and

repair. Source . Bridges and Smith(1979)
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Table 2. Various energy constants for agricul-
tural production

Energy values

Kind (MI/k)
Labor 0.05hp/man or 2.36MJ/man.hr
Machinery  68.8
Fuel 47.3
Fertilizer

Nitrogen 80.2
Phosphate 14
Potassium 9
Pesticides & -

Herbicides 100.2
Seed 16.8
Electricity 12.02 M]/kwh
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Table 3. Equivalent energy values of various machines

. Weight Design life Field capacity Input Quanity
Kind .
(kg) (years) (ha) (kg/ha)

Tractor
(29PS) 957 8 17.94 8.8
Plow 102
Share 1.2
Rotavator 203
Trailer 740

-ansplanter
e 160 6 7.09 3.75
Combine 1480 7 14.29 14.79
(3 row)
Dryer 802 8 5.9 1699
(21M/T) ) )
Sprayer .

25. 6 8. 047

(604) 55 88
Seedler 13 6 6.35 0.3¢
Soil 45 6 6 125
producer
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Fig 2. Fuel energy consumption pattern in rice
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Table 4. Fuel energy values of varivus operations in rice production

Operation Fuel Energy
Kind Operation time consumption
(hr/ha) (L/hr) {(MJ/ha)
Tractor Tillage 5 5.54 1,312
(plow)
Land Prep. 4.17 554 1.094
(Rotavator)
Trans Transplanting 8.17 112 433
-planter & Fertilizing
Sprayer Pest 0.33X5 times 3.15 246
control
Combine Harvest 8.33 4.60 1,924
Dryer Drying 14.14 3.0 2,009
2.5kw/hr 425
(Electricity)
L AGAIT R 85223 "s071A8 5838 2470 (g A4, 1992) & F2
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Table 5. Equivalent energy values of fertilizers

Ineredient Fertilizer Energy value
ngredien

& (kg/ha) (MJ/ha)
Nitrogen 110 8,820
Phosphate 70 978
Potassium 80 718
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Table 6. Comparison of energy requirements in rice production between Korea, United States of Ame-

rica and Philipines

Item Quan./ha MJ/ha Quan./ha MJ/ha Quan./ha M]J/ha
Korea USA. Philippines
(Catlifornia) ( Dry season)
Input
Labor 568hr 23.6 814.7hr
Machinery 46.5kg 3,202 37.7 3118 4.5kg 340
Fuel 157Lit 7437  280.6Lit 13,149 131.3Lit 5,574
Nitrogen 110kg 8,820 132.3kg 8,168 88.0kg 5,433
Phosphate 70kg 978 56kg 705.6
Potassium 80kg 718
Pesticides 8.4kg 842 4.6kg 1,698 1.0kg 403
Seed 33.6kg 563 180.5kg 3,032 103.9kg 1,745
Electricity 29.7kwh 357
Transportation 451.3kg 487
Drying 2434 6,969ky 5,850
Irrigation 250cm 8,983 30cm 1907
Others 441
Total 24,995 45,994 15,404
Output
Rice Yield 4,500kg 68,040 6,513kg 80,750  4,175kg 51,763
Energy input 5.55 7.06 3.69
(MJ/kg)
MJ output/M] input 2.72 1.76 3.36
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