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Abstract

Acid precipitation can have adverse effects on plants, both directly and
indirectly. Direct effects include altered mineral uptake, altered plant metabolism,
and damage to plant tissues. Indirect effects, operating through changes in soil
chemistry, can include altered mineral nutrient availability, increased solubility of
toxic heavy metals, and altered mycorrhizal development. This study aimed to
investigate the effects of acid precipitation on growth of selected crop plants.

In this study, five crop plant species, rice, tomato, tobacco, cucumber and pole
bean. were grown from seeds in loamy soil. All plants were treated with simulated
acid rainwater at five different pH levels until harvesting. Simulated acid rainwater
with different pH levels of 2.0, 2.5, 3.0, 4.0, and 5.0 was prepared from natural
rainwater, adjusted to desired pH levels with sulfuric acid. Normal natural rainwater
with pH 7 was used as the control.

Chemical characteristics of rainwater, plants, and soil were analyzed. For

rainwater, pH, EC, CI, NOy, SO/, PO, Na', NH,", K", Mg** and Ca* were




Chemical characteristics of rainwater, plants, and soil were analyzed. For
rainwater, pH, EC, CI, NOs, SO,%, PO4*, Na*, NH,", K, Mg*" and Ca®" were
measured. For soil, pH (KCI), POs>, SO, total-N, Na*, K, Mg** and Ca®" were
measured. For plant tissues, total-N, P, S, Na* K*, Mg®* and Ca®" were measured. In
addition, physical and physiological characteristics of the plants, such as germination
rate, growth performance, and yield were recorded.

pH and EC values of natural rainwater ranged from 6.1 to 7.5 and 7.5 to 96.9
uS/cm respectively. Pole bean had the highest percentage seed germination, while
tobacco had the lowest percentage. The lowest seed germination occurred with
simulated acid rainwater with pH 2.0 for all plant species. With this treatment, the
crops developed black, white or brown spots on their leaves and stems. Although,
under most treatments, plants produced a yield, cucumber and pole bean fruits were
small and abnormally shaped when subjected to lower pH's than to high pH's.
Chemical analysis of rainwater, soil and plants in the study revealed that SO, was
higher than others nutrients. Chemicals in simulated acid rainwater penetrated plant
foliage at different rates. Rates of penetration into plants depended on the acidity of
the simulated acid rainwater and on plant species. The minimum threshold at which
plants were tolerant to acidic was with rainwater at pH's higher than 3.0, and with
soil at pH's higher than 6.0.

In conclusion, simulated acid rainwater with low pH produced obvious

adverse effects on the seed germination and growth of all plants, but to different

degrees.
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