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Damage of Rice, Soybean, Potato, and Red Pepper as
Affected by Simulated Acid Rain

Suk Soon Lee*, Min Kyeong Kim* and Jun Ho Back*

ABSTRACT : In order to investigate the relationships between the responses of four crops(rice,

soybeans, potatoes, and red pepper) to acid rain, the simulated acid rain(SAR) of pH 1.8, 2.3,

and 2.8 and normal rain of pH 6,0 were applied from 30 days after emergence to harvest at the

two-week interval for rice, soybeans and red pepper and at a week interval for potatoes. SAR of

pH 1.8 and 2.3 caused brown spots in the leaves of rice, sovbeans, and red pepper and the

damages were severer as the pH of SAR lowered, while no visual damages were obhserved in po-

tatoes. The SARs did not affect chlorophyll content of rice and potatoes, while chlorophyll con-

tent of soybeans and red pepper decreased as the pH of SAR lowered. Photosynthetic activity

was not significantly different among the pHs of SAR in rice, while decreased as pHs of SAR

lowered from pH 2.8 to 1.8 in soybeans, potatoes, and red pepper. Yield of rice, soybeans, and

potatoes was not affected by the pHs of SAR, but in red pepper the length, diameter, and

weight of a fruit, the number of fruits per plant, and total matured fruit yield decreased as the

pHs of SAR lowered. In rice and potatoes visual damages caused by SAR did not correlated

with other observed traits. However, visual damages were negatively correlated with chloro-

phyll content and photosynthetic activity of soybeans and photosynthetic activity and yield of

red pepper.

Key words : Simulated acid rain, Rice, Soybeans, Potatoes, Red pepper, Visual damages, Chl-
orophyll content, Photosynthetic activity, Yield.
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Table 1. Visual damage in the leaves of rice,
soybeans, potatoes and red pepper
affected by simulated acid rain

(SAR)
pH of Visual damage(0~9)!/
SAR Rice Soybeans Potatoes Red pepper
1.8 3.0 3.0 0.0 2.8
2.3 2.5 1.3 0.0 1.7
2.8 0.0 0.0 0.0 0.0
6.0 0.0 0.0 0.0 0.0

/" 0: No visual damage, 1: 10% brown color, 2:
20% brown color, 3: 30% brown color etc.

Table 2. Total chlorophyll content in the
leaves of rice, soybeans, potatoes
and red pepper affected by simul-
ated acid rain(SAR)

pH of Total chlorophyll content{(mg /g Fr. Wt.)

SAR  Rice Soybeans Potatoes Red pepper

1.8 3.93ns  3.34cY 1.68ns 2.19b
2.3 3.57 3.53b 1.74 2.24b
2.8 3.72 3.54b 1.77 2.28b
6.0 3.96 3.71a 1.75 2.43a

/: Means within a column followed by the same
letter are not significantly different at the 5%
level by Duncan’s New Multiple Range Test.
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Table 3. Photosynthetic activity of rice,
soybeans, potatoes and red pepper
affected by simulated acid rain
(SAR)

pH of Photosynthetic activity (mg CO,/dm? /hr)
SAR  Rice

Soybeans Potatoes Red pepper

1.8 12.9ns  12.6cY 11.6b 17.5b
2.3 13.9 14.9b 13.0ab 17.0b
2.8 14.5 19.2a 14.3a 2l.1a
6.0 14.2 20.8a 14.42 21.22

/. The same as in Table 2.



Table 4. Yield and yield component of red pepper and yield of rice, soybeans, and potatoes af-

fected by simulated acid rain(SAR)

Rice Soybeans Potatoes Red pepper
psHAloz1c bxfiﬁe (3};:1131 Tyliletfir 15;2& diirrx}x:ter I;Ir(:nfsf Fruit dry Wt.
(kg /10a) (kg /10a) (kg /10a) (cm) (mm) /plant (g /fruit) (kg /10a)
1.8 670ns 265ns 1,880s 10300 1556 42.1b 1.90b  437c
2.3 680 261 1,990 10.5a 15.9ab 43.5b 1.91b 458bc
2.8 668 261 1,926 10.7a 16.3a 45.4b 2.03a 494b
6.0 708 268 2,128 10.8a 16.5a 53.1a 2.07a 591a
D : The same as in Table 2.
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Table 5. Correlation coefficients between vis-
ual damages and other traits of rice,
soybeans, potatoes, or red pepper
affected by simulated acid rain

Rice Soy- Pota- Red
beans toes pepper
Chlorophyll content —-0.091 —0.613* 0 -—0.3%

Photosynthetic activity —0,298™ —0.917* 0
Yield —0.181* —0.007 0

*

—0.867
—0.751

, ** . Significant at the 5% and 1% levels, respect-
ively,
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