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ABSTRACT

Nitrogen dioxide (NO2) is an important indicator of air pollution. It is
considered the most toxic form of nitrogen oxides. Human activities such as
transportation, industry and open burning have contributed effectively to the
increasing emission of pollutants, including NO., into the atmosphere. Since
vegetation has been known for improving air quality, this study has aimed to test for
the capability of some plants on NO> absorption in a test chamber, to observe effects
of NO2 on morphology and anatomy of the selected plants, and to determine ion
content in plant leaves in relation to NO2 exposure. Two ornamental plant species,
namely dumb cane (Dieffenbachia seguine (Jacq.) Schott) and little prayer plant
(Calathea vaginata Petersen) were selected. The conditions employed were 1) a
control; the chamber without a plant, 2) soil; a pot containing soil without a plant, 3)

soil and plant; a pot containing soil and a plant and 4) plant; a pot containing soil and



a plant with a plastic bag covering the pot to prevent gas absorption through the soil
media. NO2 was generated by dissolving copper powder in nitric acid contained in a
beaker inside a desiccator. Gas was pumped into the chamber to reach the starting
concentrations of approximately 20 and 40 ppm. The experiment was carried out for 8
hours per each condition. It was found that there was no significant difference
(p>0.05) of NO> absorption by soil alone or by a combination of plant and soil. In the
case of dumb cane, its ability on NO. removal increased from 1.1-3.0 ppm (20 ppm of
NO: in air) to 1.8-4.2 ppm (40 ppm of NO: in air). It can be concluded that at higher
concentration of NO>, the combination of plant and soil showed higher NO. uptake
from air than that at lower concentration. In the case of little prayer plant, only 40
ppm of NO2 was tested in the chamber and it was found that this plant absorbed 1.6-
5.5 ppm of NO; from air. The capabilities of NO2 removal from air of the 3 conditions
in descending order were plant+soil > soil > plant. In considering the morphology of
the plants investigated, an average value of stomatal density of dumb cane (180+16
number/mm?) was slightly higher than that of little prayer plant (167+9 number/mm?).
Moreover, the stomatal size of dumb cane (6.8 pm x22.8 um) was also slightly larger
than that of little prayer plant (5.0 um x17.8 um). However, NO> uptake levels by
both types of plant were not significantly different (p>0.05) and these results were
found to correspond to the nitrate content in the plant leaves. In consideration of the
leaf injuries and necrosis on leaf surface after NO2 exposure, little prayer plant was
affected by NO, to a greater extent than the dumb cane. Apart from this, the
anatomical change of stomata was clearly observed in the leaves of little prayer.
Unlike the dumb cane, the little prayer plant was not recoverable after 8-hour

exposure to NOa.
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