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Abstract

To investigate the alterations in the ultrastructure of leaves by acid rain, 10mm of SAR(Simulated
Acid Rain, pH 2.0, 2.7, 3.0, 6.0) was applied to three crops(red-pepper, perilla, eggplant) at a two-
day interval. The symptoms of leaf damage by SAR were observed by naked eyes and SEM(Scanning
Electron Microscope), and the peroxidase activity in the leaves was measured. The results are summa-
rized as follows :

The severity of SAR damages to the crops observed by naked eye were in the decreasing order
of red-pepper, perilla, and eggplant. The Symptoms were characterized by brown or white spots on
the leaf surface. In the SAR treatment of pH 3.0, trichomes of all crops except for eggplant were
damaged. By the SAR treatment of pH 2.7, stomata were damaged in all crops. With one time treatment
of SAR, the peroxidase activity of perilla was rapidly increased.
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Table 1. Degree of foliar damage’ on crops by
treatment of SAR(simulated acid rain)

Number of treatment
1 3 5 7 10

Crops pH of SAR

Red pepper 6.0 o 0 0 0 O
3.0 0 Tr Tr Tr Tr
2.7 0 Tr Tr Tr 1
2.0 1 3 9 9 9
Perilla 6.0 0 0 0 0 O
3.0 0 0 0 0 O
2.7 0 Tr Tr Tr Tr
2.0 1 2 4 6 8
Eggplant 6.0 0 0 0 0 O
3.0 0 0 0 0 O
2.7 0 Tr Tr Tr Tr

2.0 Tr Tr Tr Tr Tr

1 : 0(non-symptom), Tr(Trace, {10%), 1(10-20%), 2(20-30
%), 3(30-40%), 4(40-50%), 5(50-60%), 6(60-70%), 7
(70-80%), 8(80-90%), 9( »90%)
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Photo 1. Scanning electron microphotographys of trichome of crop leaves treated with SAR.
A : Red-pepper(pH 6.0, X500), B : Red-pepper(pH 3.0, X1,000), C : Perilla(pH 6.0, X800),
D : Perilla(pH 3.0, X800), E : Eggplant(pH 6.0, X170), F : Eggplant(pH 3.0, X170)
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Photo 2. Scanning electron microphotographys of trichome of crop leaves treated with SAR. A ! Red-
pepper(pH 6.0, X1,000), B : Red-pepper(pH 3.0, X1,000), C : Perilla(pH 6.0, X2,500), D : Peri-
lla(pH 3.0, X2,500), E : Eggplant(pH 6.0, X1,700), F : Eggplant(pH 3.0, X1,700)
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Photo 3. Scanmng electron microphotographs of stomata of crop leaves treated with SAR.
A : Red-pepper(pH 6.0, X4,000), B : Red-pepper(pH 2.7, X4,000), C Perilla(pH 6.0,
% 3,500), D : Perilla(pH 2.7, X3,500), E : Eggplant(pH 6.0, X5,000), F : Eggplant(pH

2.7, X5,000)
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Table 2. Effect of SAR on the peroxidase activity of several vegetable leaves

(unit . OD/g min.)

Number of treatment

Crops pH of SAR

0 1 3 5 7 10
Red papper 6.0 0.056 - 0.082 0.177 0.178 0.158
3.0 - 0.104 0.261 0.183 0.221
27 - 0.155 0482 0.533 0.741
20 - 0.169 4048 %1 *
Perilla 6.0 0.023 0.028 0.047 0.077 0.062 0.087
3.0 0.034 0.058 0.084 0.096 0.102
2.7 0.069 0.080 0.227 0.215 0.235
20 0.103 0.266 0.332 0.572 0.675
Eggplant 6.0 1.030 1.064 0.666 0.550 0.667 0.789
30 1.108 0.737 0.759 0.759 0.946
2.7 1.951 2.856 2.189 2.356 2423
2.0 2.599 2.861 2496 3.120 3.299

! Peroxidase activity couldn't be measured due to the fallen leaves
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