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Mushroom production increased from 69,060 tons in 1981 to 100,000 tons in 1998,
at an average rate of 2.34 percent per annum. Mushroom farmers used Liquefied
Petroleum Gases (LPG) as fuel to disinfect mushroom substrate before mushrooms could
be grown. This study aimed to find an alternative energy source for mushroom substrate
disinfection i order to reduce LPG dependence and environmental impact.

High mushroom production cost was caused by the utilization of LPG for
mushroom substrate disinfection. The application of a greenhouse model was examined
as an alternative to utilization of LPG for substrate disinfection. Three types of plastic,
namely polyethylene (PE), polyvinyl chloride (PVC), and cellulose acetate (CA) were
studied to compare heat collection gain under greenhouse models using these plastics as
covering material. It was found that polyvinyl chloride was comparatively better than
polyethylene and cellulose acetate in heat collection gain and unit cost. Polyvinyl
chloride was used as the greenhouse model covering sheet in the second stage of this
study to compare the efficiency of two heat insulators, namely air and air with plastic net,
in greenhouse models. It was revealed that air with plastic net was a better insulator than
air in heat loss prevention from the studied greenhouse models. In the third stage of this
study, polyvinyl chloride was used as the covering material and air with plastic net was
used as the heat insulator for the greenhouse model to compare heat loss prevention from
size variation, using 50, 100, 150, and 200 percent increase from the original box size.
The results of this comparison showed that the size of 100 percent increase in box could
better prevent heat loss than the 50, 150, and 200 percent. In each stage of study,
temperatures and microorganisms such as, aerobic mesophilic microorganism, yeast and
mold in mushroom substrate bags were compared.

Comparison of microorganism disinfection techniques of the applied greenhouse
model with pasteurization (100°C, 2 hr), and sterilization (121°C, 1 hr), revealed that the
applied greenhouse model was as effective as the pasteurization technique at a 95 percent
confidence interval with aerobic mesophilic microorganism. In addition, microorganism
reduction in mushroom substrate bags, through the use of the applied greenhouse model,
produced and released many less greenhouse gases into the atmosphere, compared with
the pasteurization technique. It could also reduce microorganism reduction cost from
0.19 baht per substrate bag (using the pasteurization technlque) to 0.12 baht per substrate
bag or at a saving of 37 percent.
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