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ABSTRACT

Diesel engine represents a significant source of air pollution. The combustion of diesel engine is
consists of unhealthy substances including Carbon Monoxide (CO) Nitrogen Oxide (NOx) and
Particulate Matter (PM,, and PM, ;). This pollutant could be affect to respiratory system. The aim of
this research is to investigate the gaseous products of both diesel and biodiesel exhaust which is
produced from small agricultural diesel engine. To observe the adverse effect on Apis mellifera
Bombyx mori Acheta domesticus and Tenebrio molitor. An appropriate experimental chamber was
designed and controlled under 28-30 °C, humidity 75-88%. The exhaust was given for 2 4 6 and8
hours. The result showed that Diesel Exhaust Emission (DEE) released CO 45.05 ppm NO, 8.88
ppm NO 56.22 ppm that increased 3.17% 47.30% and 21.20% more than biodiesel exhaust,
respectively. In addition A. mellifera and B. mori were higher mortality at 8 hour in diesel than
biodiesel exhaust exposure. The exhaust also can affect to regulation of spiracle movement that lead
to reduce activity of respiration rate especially in A. mellifera. In the other hand there was less acute
effect on A. domesticus (34.67%=+0.67) and T. molitor (2.67%+0.33). Subsequently, we studied the
cumulative mortality after exposure within 24 48 and72 hours. A. mellifera was completely died for
24 hour. B. mori and A. domesticus were continuously increase mortality rate until 72 hour. The

variations of exposure time were also effect on this experiment. These results indicate that insects



exposed to diesel engine exhaust for longer period will cause significantly higher mortality than

short period (P<0.05).

Nevertheless, there was no observed in the mortality of silkworm from all experimental treatment.
The result showed that larval stage was more tolerant to exhaust than adult stage (moth) but the
significantly adverse effects were manifested in life cycle (P<0.05). After exposure, the detrimental
developmental effects were caused by diesel exhaust: the duration of development increased and
the percentage of pupation diminished. Moreover, the oxygen consumption rate of exposed larval
stage were decreased and thus to affect respiratory chain and metabolic activity. This information

has many advantages to the further study in environmental monitoring.



