Abstract

The present work was to formulate an effective distilled-wood vinegar to
control bean fly and coffee stem borer in highland. Three experiments were conducted
as follows; 1. Investigation for effective factors to wood vinegar distillation for
pesticides derivatives by data research for effective factors to distillation 2. Wood
vinegar distillation for wood-chip factory and Charcoal kiln of Royal project by
modified fraction distillation into practical distillation to farmers and 3. Formulation
of wood vinegar distilled for bean fly and coffee stem borer in highland by
formulating distilled wood vinegar and localized adjuvant to control bean fly and
coffee stem borer. The experimental design was Randomized completely block design
with 5 treatments and 4 replications including; solution of commercial wood vinegar 1
to water (1:200), solution of commercial wood vinegar 2 to water (1:200), solution of
distilled coffee twig-wood vinegar to water (1:200) with Acacia cocciana extracted,
solution of distilled bamboo vinegar to water (1:200) with Acacia cocciana extracted
and solution of eucalyptus timber vinegar to water (1:200) with Acacia cocciana
extracted.

The results showed effecting factors to wood vinegar distillation were raw
wood vinegar quality, distillation temperature and distillation tower. The raw wood
vinegar must be meet the standard. Initial temperature of distillation (90 degree
Celsius) will produced ester (methyl acetate and methyl propanoate) whereas the
highest temperature (130 degree Celsius) will produced pesticide chemical those were
total phenol total cresol and propanoic acid. Stainless steel was the most suitable
material for distillation tower. There were three compartments for the distillation
tower; boiling pot, condensed chamber and cooling tank. Energy source could be
either charcoal or timbers. The capability, the tower could boil 10 liters of raw wood
vinegar and condense into drop of distillate within an average 21.25 min the average
output distillate was 6.20+0.04 liters. Charcoal consumption was 3.12 kg that gave
distillation temperature 99 degree Celsius. Using timber as energy source, first
digtillate was 12.15 min and the distillation period was 59+2.12 min. The distilled
wood vinegar was 7+0.20 liter. Timber consumption was 6.5 kg that gave distillation
temperature 99 degree Celsius. The acidity of distilled wood vinegar was higher than
raw wood vinegar comparatively.

To increase pesticide effect of distilled wood vinegar, Acacia concinna
extracted (pH 2.22-2.54) were used as adjuvant. Solvent of these two liquid will give
acidity similar to distilled wood vinegar acidity. Cost of the formulation was 103.84
baht per liter of formulation in case of farmer have supporting investment and
charcoal was energy source. In contrary, using timber as energy source the cost of
formulation will be 91.44 baht per liter. Concerning to chemical properties, distilled
coffee vinegar obtained propanoic acid 0.34 %wt, whereas phenol and total cresol
were 299.1 and 365.4 mg/kg respectively. Distilled bamboo vinegar obtained
propanoic acid 0.64 %wt whereas total phenol and total cresol were 340.25 and
245.25 mg/kg respectively. Distilled eucalyptus vinegar obtained propanoic acid 0.28
%wt whereas total phenol and total cresol was 437.25 and 339.00 mg/kg respectively.

Inhibitory effect of distilled wood vinegar were test to coffee stem borer in
laboratory. Solution of distilled bamboo vinegar to water 1:200 (20 liter) add with 10



ml of Acacia concinna was able to inhibited feeding of coffee stem borer. There only
3.12 larva of coffee stem borer bored the piece of coffee twig but 21.42 of them were
died during the test. Thus, recommendation was 10 ml of Acacia concinna extracted
into 20 liter of distilled wood vinegar solution with water 1:200.

Field test for pesticide effect, were conducted in sweet bean and coffee
plantation. The results showed formulation of 20 liter distilled bamboo vinegar
solution (1:200) and 10 ml Acacia concinna extracted had the highest pesticide effect
in sweet bean plantation. There were only 4.50+1.29 wilted plant and 4.50+1.29 plant
were attacked. In similar, coffee plantation found one plant were bored by the coffee
stem borer larva in coffee tree treat with commercial 1 wood vinegar. Conclusions,
farmer are able to distil wood vinegar by invented distillation tower as substitute for
fraction distillation. Distilled wood vinegar could be increased their pesticide effect
by adding 10 ml of Acacia concinna extracted as adjuvant.
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