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Energy Balance in Various Management of Paddy Ecosystem
Kyoung-soo Lim, Sun-hee An, Jung-wk Kim (Graduate School of Environmental Studies, Seoul National University)

ABSTRACT : A set of surveys was performed at Chungchongbuk-Do in 1997 in order to analyze energy related in
rice production. Four cases in rice farming were surveyed : traditional farming, no chemical farming, duck farming,
mud snail farming. The farmer in traditional farming has used chemical fertilizers and chemicals such as general
farmers. The farmer in no chemical farming has used chemical fertilizers and manure but has not use chemicals.
The farmer in duck farming has not used chemical fertilizers and chemicals but brought up duck in paddy. The
farmer in mud snail has not used chemical fertilizers and chemicals but brought up mud snail in paddy. The animals
in paddy as like duck and mud snail not only eat weeds and insect but also input fertile material by excretion. The
results of energy analysis are as follows

1. In view of energy, the duck farming was the most efficient of four cases. The mud snail farming was less
efficient than the duck farming, the traditional farming was less efficient than the mud snail farming, the no
chemical farming was less efficient than the traditional farming.

2. Relatively to amount of product, non renewable energy was used more in traditional farming than other cases and
renewable energy was used more in no chemical farming than other cases.

3. The reason of low energy efficiency in the no chemical farming was to input fertilizers and manure so much. So
to input nutrients excessively in order not to use chemicals can make rice farming to be inefficient in a view of
“energy.

4. The farming to bring up animals in paddy was more sustainable than other cases because input of non renewable
energy could be decreased. But in order to make it to be more sustainable, should be developed cultivation method
to decrease input of non renewable direct energy such as fossil fuel and electricity .

Key words : Environmental Agriculture, Energy Efficiency, Relative Energy, Sustainability

ez, o, 7, B4Rz SO A4dd ouA TR 3
ME AT ool w1909 AARE, =BAMY, EAJIEL
FreaAe 2e AuAE ABs] A8 B4 o gL AuA
AAYAAE WHse] ANES AN, BUGel A FF & FYam o
S FUAHAE TARAS Holed BEAoR A B A2 5o ¥4 B4RA 5e HA%R
H

FagetEs #AEIE BT o] ojFofARM ¥
Z':

o
o
H‘
2
oz
&
L
1
o
X
O
|
to
1z
feu
y
iy
a8
2
ird
N
it
f
of
oh
~

A ANUA Sl R AUAS B Wk dFE Al DE GFE weddel Yehtn et v
uAs Ausle] g FYFEE 99 AF, BY 5o A Ax 54N 2o oA AAAY FAFE wuy £
A2 2 AHE b5R AR FR% FE BPRE A0F 92 BW o 24 guarel w9l @

23 2HT AZ 7B dEA o sk oAl A&be4 §& 24T + A7) WEd &

FRS B FUAUARIG v vt & 59 QA 33 29 WE & e #49 a0 1 5 a}u}”
elgel Wb olix T Feie etk Agiso) w}a} AT $AEE S4T AU $4EUENe 38
Adzdd 9 BA #n FE ITMITEE sE O o 4L ANEn JE AAAE dgez 3%



BEE oA E AL Y8k U] FHAAM = A

22, T4 SR g /\}%O}Xl ‘3%1 ol ddiab o) g
Ao =(o]d) $-Holwm)eltt A= Fa3 54L& ® 13

2.

Table 1. Input and Area of Surveyed Paddies

Traditional No Chemical  Duck Mud Snail
Paddy Name Paddy Paddy Paddy Paddy
g:r%rlr:lzfera] Input Input No Input  No Input
Manure No Input Input No Input  No Input
Rice Straw Input No Input Input Input
Rice Bran No Input No Input Input Input
Insecticide . Input No Input Input” No Input
Herbicide Input No Input  No Input  No Input
Animal No Inpst  No Input Duck Input MuId Snail
nput
Area 0.19 ha 0.30 ha 0.23 ha 0.30 ha
* Used only in pre-transplanting period.
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Table 2. Items of Interview

Category Item Content
. Labor number and sex of worker, work time

Direct . .

Energy Fuel N kmd,‘quantlty
Electricity  quantity
Seed quantity
Fertilizer ~ kind, component, quantity
Feed kind, component, quantity

Input Manure quantity

Indirect Rice Straw quantity

Energy Rice Bran quantity

Chemicals  kind, quantity

Machinery  kind, weight, operation time, expected life span
Materials  kind, weight, raw material, expected life span
Animal kind, weight

Rice quantity

Rice Straw quantity

Rice Bran quantity

Animal quantity

Output Product

Table 3. Conversion Factor of Input and output

Conversion Factor

Category Items Unit (MJ/Unit) Reference
Labor hr 08 )
Direct  Machinery kg 1427 2)
Electricity Hph 27 3)
Energy  Gasoline ke 432 1)
Diesel kg 487 1)
N-fertilizer kg 88.2 1)
P-fertilizer kg 26.5 1)
K-fertilizer ke 10.5 N
Chemicals kg 420 1]
Seed kg 144 4
Indirect  Manure kg 73 5)
Rice Straw kg 136 5)
Energy  Rice Bran kg 184 6)
Feed kg 35 7
Duck kg 294 3)
Mud Snail kg 294 3)
Material kg 87.0 1)
Rice kg 14.2 8)
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Table 4. Category of Energy

Category Items

Non renewable direct energy Electricity, Fossil fuel

Machinery, Material,

Non renewable indirect energy ~ Chemical fertilizer,

Chemicals, Feed
Renewable direct energy Labor
s Seed, Manure, Straw,
Renewable indirect energy Bran, Animal
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Table 5. Energy Input and Output in Padddy
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(Energy Unit :

MJ/ha)

Quantity Traditional Paddy No chemical Paddy Duck Paddy Mud snail Paddy
Item Unit Qunatity ~ Energy  Qunatity  Energy = Qunatity  Energy Qunatity Energy
Input Energy
labor hr 333 26.6 654 523 4.5 340 62.3 49.8
Machinery kg 18.7 2668.5 129 1840.8 5.7 8134 42 599.3
Electricity hph 26 7.0 23 6.2 13 3.5 54.0 1458
Gasotine kg 37 159.1 37 159.1 1.9 81.7 43 184.9
Diesel ke 96.5 4689.9 74.9 3640.1 298 14483 10.8 5249
Material kg 2.5 2175 1.6 1392 101 878.7 83 7221
N Fertilizer kg 121 1067.2 13.6 1199.5 0.0 0.0 0.0 0.0
P Fertilizer kg 7.7 204.1 74 196.1 0.0 0.0 0.0 0.0
K PFertilizer kg 20.1 2111 111 116.6 0.0 0.0 0.0 0.0
Chemicals kg 8.0 336.0 00 0.0 05 21.0 0.0 0.0
Seed kg 7.1 1022 4.6 66.2 4.7 61.7 53 76.3
Manure kg 0.0 0.0 20167 14721.9 0.0 0.0 0.0 0.0
Rice Straw kg 2118 2880.5 0.0 0.0 211.8 2880.5 1059 1440.2
Rice Bran kg 0.0 0.0 0.0 0.0 67.6 1243.8 200.0 3680.0
Feed ke 0.0 0.0 0.0 0.0 563 197.1 403 141.1
Duck kg 0.0 0.0 0.0 0.0. 35 1029 0.0
Mud Snail kg 0.0 0.0 0.0 00 0.0 0.0 6.1 1793
Total Input Energy - 12569.7 - 21381 - 7772.5 - 7743.8
Output Energy
Rice kg 4033 5722.8 349.6 4960.8 4337 6154.2 363.0 5151.0
Rice Straw kg 2823 3839.3 2447 33279 303.6 4129.0 254.1 3455.8
Rice Bran ke 1855 34132 160.8 2958.7 199.5 3670.8 167.0 3072.8
Anumal kg 0.0 0.0 00 0.0 44 1294 3.1 91.1
Total Output Energy 12975.3 112475 14083.3 0.0 11770.7
Energy Efficiency (Rice) 0.5 02 0.8 0.7
Energy Efficiency (Tatal) 1.0 0.5 18 L5
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