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Effects of simulated acid rain on seed germination of

several floricultural crops.
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Abstract

The experiments were performed to examine the effects of simulated acid rain(pH 1.0~5.0)

prepared by mixing sulfuric acid and nitric acid at the ratio of 3.1 on germination and growth

of seedlings of some floricultural crops. Days to germination showed a one to three days’ interval

among crops, but pH level did not show any effect on germination for each crop. All seeds used

in this experiment did not germinate at pH 1.0. At pH 2.0, the flowering cabbage and geranium

still did not germinate,
not develop. The length
to the pH levels.

and even though the radicles of seeds were germinated, root hairs did

of hypocotyls and radicles appeared to be significantly different according
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X 1. Kind of seeds used the experiment.

Seed name Scientific name

Sweet pea Lathyrus odoratus L.
Carnation Dianthus caryophyllus L.

Geranium Pelargonium hortorum L. H. Bailey.
Flowering cabbage  Brassica oleracea L. var. acephala DC.
Lupine Lupinus hybrida Hort.

Indian blanket Gaillardia pulchella Foug.

Zinnia Zinnia elegans Jacq.

Common cockcomb  Celosia cristata L.
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X 2. Percent germination and days to germination of seeds treated with varied pH

levels of simulated acid rain.

pH Control
Seed name
1.0 2.0 3.0 4.0 5.0 (pH 6.2)
(%)
Sweet pea 0 52 63 95 100 100
B* ® ® (6 (6)
Carnation 0 57 90 100 100 100
6] (6) (6) ®) (6)
Geranium 0 0 65 95 100 100
(5) 6) (M (N
Flowering cabbage 0 0 86 94 100 100
@ @) @ @)
Lupine 0 73 90 100 100 100
Q] Q] ™ @ )
Indian blanket 0 18 60 86 96 100
6)] 6)] )] (6) 9]
Zinnia 0 75 88 90 96 100
(5) (6) (6) (5) (6)
Common cockcomb 0 80 91 95 97 100
(5) 5) 5) 6) (5)

% The values in the parenthesis refer to the days to germination.
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X 3. Effects of simulated acid rain on growth of hypocotyles and radicles of some floricultural

crop’s seeds.

pH Control
Seed name LSD, 5%
1.0 20 3.0 40 5.0 (pH 6.2)
(em)
Sweet pea A (0] 1.33 2.37 2.53 2.37 3.20 0.593
B (0] 0.97 1.37 1.27 113 1.63 0.613
Carnation A 0 0.10 1.03 1.00 0.97 157 0.120
B 0 UuD 0.20 0.27 0.30 0.43 0.121
Geranium A O 0 1.30 1.23 1.30 1.80 0.150
B 0 0.87 0.90 1.00 1.23 0.265
Flowering cabbage A 0 0 153 1.70 1.67 217 0.434
B 0 1.30 1.53 1.60 1.97 0.422
Lupine A 0 1.60 1.90 2.07 2.10 2.30 0473
B 1.17 133 1.33 1.30 1.67 0.120
Indian blanket A 0 110 1.80 2.03 2.07 217 0.376
B UD 0.20 0.23 0.37 0.37 0.157
Zinnia A 0 0.30 2.23 2.58 2.87 3.23 0.641
B 0.23 143 1.50 1.60 1.83 0.606
Common cockcomb A 0 0.20 0.97 1.03 1.07 117 0.085
B UD 0.45 0.50 0.53 0.73 0.120

UD : undeveloped radicles.
O . non-germination.

A : hypocotyl
B : radicle
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X 4. Effects of simulated acid rain on root hair development of germinated seeds.

pH Control
Seed name
1.0 2.0 3.0 4.0 5.0 (pH 6.2)
(%)
Sweet pea 0 10 68 97 100 100
Carnation 0 % 50 93 98 100
Geranium 0 0 55 80 98 100
Flowering cabbage 0 0 53 95 100 100
Lupine 0 17 38 83 95 100
Indian blanket 0 * 62 90 97 100
Zinnia 0 * 55 82 98 100
Common cockcomb 0 * 56 98 98 100

% Although the radicles were elongated, root hairs did not developed.

E 5. Differences in growth pattern of seedlings after germination at pH 2.0.

After germination

Non-germination

hypocotyl* radicle* root hair radicle
elongated extended developed undeveloped
Geranium Sweet pea Sweet pea Sweet pea Carnation
Flowering Lupine Lupine Lupine Indian blanket
cabbage Zinnia Zinnia Common cockcomb
Carnation

Indian blanket

Common cockcomb

% Hypocotyls and radicles were elongated slightly, but the young seedlings were

eventually withered.
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