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Objectives/Goals
Carbon dioxide and ozone are two pollutant compounds found in our atmosphere. Carbon dioxide is part
of the photosynthesis process and can be beneficial to plant growth. However, ozone is a strong oxidizing
compound that can be non beneficial to plant growth. The objective of my project is to use plant height
and physical appearance to quantify the combined effects of enriched levels of carbon dioxide and ozone
on the growth behavior of bush bean plants.

Methods/Materials
Bush bean plants were grown in six plastic containers exposed to the same temperature and sunlight.
Plants grown in three of the six containers (the controls) were exposed to enriched levels of carbon
dioxide alone (300 to 2000 ppm). Plants grown in the remaining three plastic containers were exposed to
combined, enriched levels of ozone (20 to 120 ppb) and carbon dioxide (300 to 2000 ppm). Carbon
dioxide was produced by the natural decomposition of organic matter in the plant soil and ozone was
produced using a small, commercially available ozone generator. Carbon dioxide levels were measured
using color gas detection tubes and ozone levels were measured using color monitor badges. Plant height
and physical appearance were measured daily over a period of 22 days to quantify the effects of enriched
carbon dioxide and ozone on growth behavior.

Results
Enriched carbon dioxide exposure alone (the controls), resulted in a 20% increase in plant height and a
healthy physical appearance. In contrast to this, enriched ozone exposure, combined with enriched carbon
dioxide exposure, reduced plant height by 60%, caused spotting of leaves, and eventual physical damage
to the exposed plants.

Conclusions/Discussion
My results indicate that for the test conditions of my experiment, ozone enrichment levels of 20 to 120
ppb is enough to negate all the beneficial effects on plant growth due to carbon dioxide enrichment levels
of 300 to 2000 ppm, alone. The data suggest that increased ozone pollution in the atmosphere should be
monitored carefully by scientists.

Ozone exposure of bush bean plants negates all the beneficial effects on plant growth due to carbon
dioxide exposure alone.
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