284 3k A A|gH(A28), 255~261, 1999
J. of the Korean Environmental Sciences Society

MM Mell471 Bel(Hordeum vulgare L.) Si8x|Ie] a0 D|xl= g

4% 68F -2 -5F5 4wy
HEOST AHUY SEDSD - ZRUYUD XeANstist YB3
"AZCISE KoiTBtTAst MBI - COHSCHSD RATLY SYD
CHFRKOUR AHTKY
(19994 18 149 ¥F)

The Effects of Acidic Electrolytic Water on the Development
of Barley Chloroplast

Hwa-Sook Chung, Seung-Dal Song’, Kwang-Soo Roh",
Jong-Suk Song™, and Kang-Eun Park™
Dept of Biology Education, Kyungpook National University, Taegu 702-701 Korea
‘Dept. of Biology, Kyungpook National University, Taegu 702-701. Korea
"Dept. of Biology, Keimyung University, Taegu 704-701, Korea
“Dept. of Biology, Andong National University, Andong 760-749, Korea
“"Dept of Science Education Chinju National University of Education, Chinfu 660-756, Korea
(Manuscript received 14 January, 1999)

To investigate the effects of strong acidic electrolytic water on the chloroplast, barley leaves were treated with
strong acidic electrolytic water(pH 25). And to investigate the effects of weak acidic electrolytic water on the
chloroplast development, etiolated barley leaves were treated with weak acidic electrolytic water(pH 6.5) during
greening period. Chl contents, Fo, Fv, and Chl fluorescence quenching coefficient in barley leaves were measured
during and after treatment of acidic electrolytic water. The following results were obtained.

Chl a, b, and carotenoid were decreased with treatment of strong acidic electrolytic water. Chl contents were
significantly decreased than that of the control after 5 min. These results provide evidence that the strong acidic
electrolytic water dissimilate the Chl and so that the value of Fo was slightly increased. The strong acidic
electrolytic water damaged PS II because Fo was increased and Fv, Fm, and Fv/Fm ratio were decreased. qP,
gNP and gE were decreased. On the other hand gl was increased than that of the control. But Chl content and
Chl fluorescence patterns were a little changed as the pH increase over 4.0. Chl a, b, and carotenoid were
increased with treatment of weak acidic electrolytic water during greening period. Chl contents were significantly
increased than that of control after 12 hours greening. These results provide evidence that the weak acidic
electrolytic water accelerated the chlorophyll synthesis. And the weak acidic electrolytic water accelerated PS II
development because Fv, Fm, qP and Fv/Fm ratio were increased than that of the control.
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Fig. 2. The effects of acidic electrolytic water on
chiorophyll a fluorescence of barley leaves.
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relative unit, respectively. The values are the
means of three independent experiments with
three measurements.
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Fig. 3. Effects of acidic electrolytic water on
fluorescence quenching coefficients of barley
leaves. The values are the means of three
independent experiments with three measure-
ments.
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Table 1. Effects of electrolytic water, HCl and NaOH
on the Chl fluorescence and total Chl content
of barley leaves. The values are the means
of three independent experiments with three

measurements.
Fluoresceqce parlamewrs Total chl
(relative units)

Treatment ol vefe I
0 .
Fo Fm Fv  Fv/Fm(%) (%)
Control 70 147 760 613 0807(100) 670100}
acidic electrolytic water 25 151 470 313 0666 (83) 360 (34)
HCl 25 147 740 588 0800 (99 660 (9
alkali electrolytic water 125 147 687 540 078 (97 667(100)
NaOH 125 147 7% 588 08 (¥ 64 (99

acidic electrolytic water +
alkali electrolytic water 70 149 621 472 0760 (94) 650 (9D
acdic chctrolytic waler 9 148 679 53 0TROD 661 99)

+ NaOH
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Fig. 4. The effects of acidic electrolytic water
fluorescence of barley leaves. The values

corresponding to 100% of Fo, Fv, Fm and
Fv/Fm were 147, 6.13, 760 and 0807
relative unit, respectively. The values are the
means of three independent experiments with
three measurements.
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Fig. 5. Changes of the chlorophyll contents and
chlorophyll a/b ratio of barley seedling treated
with acidic electrolytic water(pH 6.5) during
greening period. A, Chl a content (uxg/g fr
wt); B, Chl b content (uxg/g fr wt); C,
carotenoid content (uzg/g fr wt); D, Chl a/b
ratio. O, control; @, acidic electrolytic water
(pH 6.5)-treated. The values are the means
of three independent experiments with three
measurements.
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Fig. 6. Changes of the Chl fluorescence of barley
seedling treated with weak acidic electrolytic
water (pH 6.5) during greening period. A, Fo;
B, Fv; C, Fv/Fm ratio. O, control; @, acidic
electrolytic water (pH 6.5)-treated. The values
are the means of three independent experiments
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