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Effect of Simulated Acid Rain Treatment on the Germination
Rate and the Phytophthora Rot of Capsicum annum

Byeongjin Cha*

Abstract

Simulated acid rain(SAR) treatment caused a lethal effect on the newly germinated
seedlings of Capsicum annum cv. Komyung even though the germination rate of the seeds
was stimulated by the treatment of SAR. Young germinated seedlings were much more
sensitive to SAR than the already-grown seedlings. The typical symptom caused by SAR
was white spot or lesion on the leaf and appeared readily and severely at the low pH
of SAR. Generally, Phytophthora rot was severer in SAR treatments than in control.
However, the disease was less severe in lower pH of the SAR treatment than in higher
pH. Pathogen inoculation following the SAR treatment increased the disease. The severest
Phytophthora rot was observed in the SAR treatment of pH 4.0 or 4.5 regardless of the

inoculation time.
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A= “'Dé‘“l""(Capsicum annum var. Komyung)s A
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Table 1. In vivo germination rate(%) of Capsi-
cum annum cv. Komyung seed at dif-
ferent pH of simulated acid rain
(SAR).

pH of days after seeding®

SAR 7 8 9 10 11

6.0(control)  17.8* 27.3*° 53.7* 62.3* 767"

2.5 253 387 643 64.7° 647
3.0 26,7 373 613" 633 643
35 233 37.3* 627 6870 737
4.0 15.3* 257* 58.7° 64.7° 837
45 186° 260*° 573 633 77.3*

* | Percentages followed by the same letter in the
column do not differ significantly by Duncan’s
Multiple Range Test at P=0.01

Table 2. Percentages of alive seedlings of Cap-
sicum annum cv. Komyung treated
with different pH of simulated acid
rain(SAR) in in vivo germination test.

pH of days after seeding®

SAR 7 8 9 10 11

6.0(contro)  17.8° 27.3° 53.7* 62.3* 76.7°

25 253" 187 343" 07 o
3.0 26,7 183 307 20° 13
35 233 203 287° 153 227
4.0 153" 257 587° 6270 803
45 18.6° 26.0* 573 633 773

* | Percentages followed by the same letter in the
column do not differ significantly by Duncan’s
Multiple Range Test at P=0.01
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Fig. 1. Dead seedlings(arrows on A) of red pe-
pper treated with SAR of pH 2.5 and
close-up of the seedling(B).
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Fig. 2. External symptoms on red pepper seed-

lings caused by simulated acid rain
(SAR). A ltap water(conirol), B: SAR
(pH2.5).
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Table 3. Occurrence of simulated acid rain
(SAR)-related leaf spot on Capsicum
annum cv. Komyung seedlings.

pH of Percentage of  Frequency of

SAR! spotted leaf?  the leaf spot® 15S'(day)
6.0(control) 0 - na®
25 64 - 9
3.0 49 ++ + 12
35 21 ++ 18
4.0 5 + 20
45 0 - na

1 H.SOs: HNO;=2: 1
. examined after 20 days of continuous treatment
of SAR
81 4+ +(high), ++(medium), +(low), —(none)
‘! interval between the beginning of SAR treatment
and appearance of the symptom
® ! not applicable.
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Fig. 3. Variations in disease index of Phytoph-
thora rot in pepper plants inoculaied
with the pathogen at the beginning of
simulated acid rain treatment period.
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Fig. 4. Phytophthora rot in red pepper plants
treated with simulated acid rain(SAR).

The pathogen was inoculated at the be-
ginning(A) or in the middle(B) of SAR
treatment. C : not inoculated control.

HAE T 24 AR 718 2 oJHASTE B RS
pH 45, 4.0, 35&*1 A27F A9 B&E £3E 2
o 2o pH30 25, 283 HEFY &o,
Mgzt 234 o)yt Wrh(Fig. 4B, 5).
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Fig. 5. Variations in disease index of Phytoph-
thora rot in red pepper inoculated with
the pathogen in the middle of simulated
acid rain treatment period.
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