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The experiment was carried out to investigate the effects of sulfuric acid and nitric acid among the main
components of simulated acid rain (SAR) on the growth of vegetative organs and seed germination of
Arabidopsis thaliana. The Arabidopsis treated with SAR supplemented with sulfuric and nitric acids, respectively,
showed 28% and 30% decrease of shoot and root growth compared to the control plants, and also many necrotic
spots on leaf surfaces after SAR treatment were observed.

The shoot and root length for plants grown with nitric acid rain was 14% and 17% lower, respectively,
compared to the control, whereas those grown with sulfuric acid rain was 24% and 25% lower than control
plants. When Arabidopsis seeds were sown in distilled water, germination rate was 100% after 7 days. However,
80% in SAR medium supplemented with sulfuric and nitric acids, 88% in sulfuric acid rain medium and 93% in
nitric acid rain medium. The germination abilities of seeds harvested from SAR supplemented with sulfuric and
nitric acids, sulfuric acid rain, and nitric acid rain were 73%, 73% and 94%, respectively. Consequently, sulfuric
acids showed more inhibitory effects than nitric acids on the growth of vegetative organs as well as germination
rates in Arabidopsis.
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Table 1. Composition of three kinds of simulated
acid rain (mg/L)

Compound Sirpulatfad Nitn'c_ acid Su]fun'_c acid
acid rain rain rain
(NH1):S04 4740 - 4740
Na:S504 48.00 - 48,00
KNO3 27.00 27.00 -
MgSQ; . TH20 35.50 - 35.50
Mg(NOy); . 6H.0 22.00 22.00 -
CaClz. 2H:0 72.00 72.00 72.00
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Fig. 1. Effects of simulated acid rains on shoot
growth of Arabidopsis thaliana 10 days after
acid rain treatments on whole plant. Control,
normal shoots; NAR, shoots treated with
nitric acid rain;, SuAR, shoots treated with
sulfuric acid rain; SAR, shoots treated with
simulated acid rain.
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Fig. 2. Effects of simulated acid rains on shoot
development (A) and necrotic lesion develop-
ment (B) of Arabidopsis thaliana 10 days
after acid rain treatments on whole plant. 1,
normal leaves; 2, leaves treated with nitric
acid rain; 3, leaves treated with SAR,; 4,
leaves treated with sulfuric acid rain.
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Fig. 3. Effects of simulated acid rains on root growth
of Arabidopsis thaliana 10 days after SAR
treatments on whole plant. Control, normal
roots; NAR, roots treated with nitnc acid
rain; SuAR, roots treated with sulfuric acid
rain; SAR, roots treated with simulated acid
rain.
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Fig. 4. Effects of simulated acid rains on seed
germination of Arabidopsis thaliana for 7
days after sowing. Control, normal seeds;
NAR, seeds treated with nitric acid ran;
SuAR, seeds treated with sulfuric acid rain;

SAR, seeds treated with simulated acid rain.
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Fig. 5. Germination rates of seeds obtained from
Arabidopsis thaliana treated with 3 kinds of
simulated acid rain. Control, normal seeds;
NAR, seeds treated with nitric acid rain;
SuAR, seeds treated with sulfuric acid rain;
SAR, seeds treated with simulated acid rain.
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