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ABSTRACT

This study was designed to analyze energy consumption and to develop the mathematical
model for evaluation the energies of rice production of both wet and dry seasons in the year 2003.
The study areas werc in six provinces of Northern Thailand namely Chiang Mai, Lamphun,
Lampang, Phichit, Phitsanulok and Sukhothai. The rice production process comprised soil preparation,
cultivation, cultural practice and harvest. During these processes, several factors have been
determined including engine type, power output and fuel consumption of agricultural machine,
labor, seed, fertilizer, chemical substance, Woﬁng tirne and paddy yield. The field data were
changed to an equivalent value of energy consumption per production area (MJ/Rai).
Subsequently, they were calculated for a mltiple correlation of production factors and cnergy
consumption for estimating energy requirement in the future.

It was found that to obtain an average paddy yield of 616.60 kgfrai in dry season, it
required working time of 14.44 — 20.38 hr./person/rai, diesel 11.16 liter/rai, gasoline 0.27 liter/rai,
fertilizer 39.28 kg/rai, chemical substance 0.08 kg/rai and seed 7.56 kg/rai for transplanting
cultivation or 30.53 kg/rai for broadcasting (direct seeding) cultivation. From all involved factors,
the total enmergy consumption ranged from 1,705.07 MJ/rai to 2,348.61 MJ/rai according to
cultural method and harvesting step. The average energy consumption was 2,007.01 MJ/rai for
transplanting cultivation, 2,046.66 MJ/rai for broadcasting cultivation. The average commercial

energy consumption was 1,751.72 Ml/rai and non-commercial energy consumption was 216.93



MI/mai. The coefficient of determination (rz) of all production factor and total energy consumption

in dry season was 0.8640 as follow.

0.326(Yiekd) + 24.839(Fer.) +1,014.245(Chem.) |
Energy (M [ Rai) = | + 9.379(Seed') + 103.651(Fuel) — 38.509(Working )
+294.385

In contrast to dry season, wet season obtained an average paddy yield of 626.26 kg/rai. It
required working time of 6.91 — 14.19 hr./person/rai, diesel 11.82 liter/rai, gasoline 4.78 liter/rai,
fertilizer 38.79 kg/rai, chemical substance 1.13 kg/rai and seed 7.57 kg/rai for transplanting
cultivation or 35.33 kg/rai for broadcasting cultivation. The total energy consumption ranged
from 1,644.36 — 2,666.26 MJ/rai decided by cultural method, maintenance step and harvesting
process. The average energy consumption was 2,115.18 MJ/rai and 2,181.37 MJ/rai for
transplanting cultivation and broadcasting cultivation, respectively. The average commercial
energy consumption was 2,246.65 MJ/rai and non-commercial energy consumption was 181.11
MJ/rai. The coefficient of determination (r') of all production factor and total energy consumption

in dry season was 0.8920 as follow.

0.058(Yield ) + 5.297(Fer.) — 54.358{Chem.)
Energy (MJ [ Raf) = | + 44.629(Seed) + 151.210(Fue/) — 3.327(Working )
- 152.206

The coefficient of determination (!_2) of cultivation-year and total energy requircment in

dry and wed season was 0.9131 and 0.9568, respectively as follow.

E = 0.5125¢%%271 (Dry season)

_ 2.0076

F +30.1738 (Wet season)



