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Table 1. The effect of simulated acid rain on seedling
height (cm) of Ginkgo biloba and Pinus thunbergii

Growth Response for Simulated Acid Rain 95

Table 2. Growth of Ginkgo biloba and Pinus thunbergii
seedling treated with simulated acid rain for 12 weeks

Duration (week)

Specics H
P P 4 8 1
Ginkgo biloba 24 7.1 102 11.5
32 92 10.3 133
4.0 8.7 92 10.7

5.6 9.5 11.0 133
F-value 9.03" 2.81¢ 1.11

Pinus thunbergii 24 33 37 38
32 33 33 52
40 30 34 50
56 4.7 53 6.5

Fvalue  9.07 19.10¢ 376

“Significances at 5% levels, *Significances at 1% levels. Di-
fferences in lctters in vertical columns indicate difference
at 5% level for Duncan’s multiple range test

Leaf Leaf Stem Root No. of

Species pH arca length length length lateral
(cm?) (cm) (cm) (cm) root
Ginkgo 24 820 37 11.5 60 200
biloba 32 865 40 13.3 99 240
40 778 38 10.7 99 224
56 1083 45 133 127 198
Fvalue 5090 262 111 578 284

Pinus 24 2.1 38 132 215
thunbergii 32 34 52 67 220
4.0 3.1 5.0 64 208
5.6 34 6.5 75 235

F-value 529 376° 2721* 034

“Significances at 5% levels, *Significances at 1% levels. Di-
fferences in letters in vertical columms indicate difference
at 5% level for Duncan's multiple range (est.

Table 3. Fresh and dry weight of Ginkgo biloba and Pinus thunbergii seedlings trcated with simulated acid rain for

12 weeks

Fresh weight (g)

Dry weight (g)

Species H
P Leaf Stem Root

T/R
Total Leaf Stem Root Total

Ginkgo biloba 24 0.575 0.468 0.876
32 0.685 0493 1.082
40 0.678 0.455 1275
56 0.718 0.583 1.193

1919 0.149 0.158 0.205 0.512 116
2.260 0.208 0.172 0225 0.605 0.87
2411 0.178 0.158 0.255 0.591 1.30
2494 0222 0.183 0235 0.640 128

Pinus thunbergii 24 _ 0.178 0.096 0274 0.060 0.029 0.050 1.36
32 019 0135 0336 0080 0033 0112 158
40 0.180 0.120 0.302 0.091 0.027 0.118 173
56 0240 0120 0360 0078 0039 0116 205
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Table 4. Chlorophyll content of leaves of Ginkgo biloba
and Pinus thunbergii seedlings exposed to simulated acid
rain for 12 weeks

Chlorophyll Chlorophyll Total

Species pH a b cotent a/b
Ginkgo 24 4.587 1.98 676 231
biloba 32 487 1.95 700 250
4.0 4.85 1.77 677 274
5.6 537 225 780 230
F-value 1.59 2.15 1.69
Pinus 24 437 1.85 636 236
thunbergii 32 424 1.99 638 213
4.0 476 1.50 640 317
56 5.63 214 782 263
F-value 13.54 18.67 11214

°mg chlorophyll/g fw. ‘significance at 1% levels, Difference
in letters in vertical columns indicate difference at 5% level
for Duncan’s multiple range test.

carbohydrats conlamt {mg/g FW)

24 32 4 5.6
pH of acid rain

l—- Glucose Sucrose [l Starch

Fig. 1. Effect of simulated acid rain on the contents of
glucose, sucrose, and starch in leaves of Ginkgo biloba
which were exposed to simulated acid rain three times
weekly (5min, 250ml) for 12 weeks.
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Growth response of Ginkgo biloba and Pinus thunbergii Exposed on
Simulated Acid Rain

Kim, Myoung Ran and Woong Young Soh”
Department of Biology, Chonbuk National University, Chonju

ABSTRACT

In order to determine the effects of the simulated acid rain on plant growth response,
length and weight growth, chlorophyll content, and carbohydrate content of Ginkgo biloba
L. and Pinus thunbergii P. were examined with 3 months-old seedlings. The scedlings were
treated with the rain of pH 3.6, 4.0, 3.2 and 2.4, three times per week. Ginkgo seedlings
were significantly reduced in fresh and dry weight, leaf area, root length and T-R rate. Pinus
seedlings showed significant reduction in the extention growth, fresh weight, needle elongation.
The growth of shoot was more susceptible to acid rain than that of roots. As physiological
indicator to acid rain, there was no significant effect on the chlorophyll content of Ginkgo,
and carbohydrate production of leaf were reduced at pH 3.2 treatments. However, chlorophyll
content of needle from Pinus thunbergii were significantly reduced after exposure to simulated

acid rain.

Key words - acid rain, growth response, chlorophyll and carbohydrate contents, Ginkgo bi-

loba L., Pinus thunbergii P.
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