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ABSTRACT

The effects of liquid phase ozonation on seed dormant alleviation and subsequent seedling growth were studied using two
plant seeds of Indian jointvetch (Aeschynomene indica L.) and Indian mallow (4butilon avicennae Gaertn.). At a constant
ozone concentration (80 g/m®), contact time varied from 10 to 60 min with 10 min interval. Germination rate, root length,
and specific root length were compared after 3-day incubation on gel-medium. The germination rate increased
significantly (p<0.05) in the 50 min treatment of Indian mallow by 30% compared to the control. Enhanced root
elongation was observed in the seeds of 30 min treatment of Indian jointvetch and 30~50 min treatment of Indian mallow.
Specific root length, an indicator of environmental change, did not show significant changes, suggesting the level of ozone
treatment has no adverse effect on seedling development. The results indicate that liquid phase seed ozonation can be an
effective on-site germination alleviation method in the application of phytoremediation.
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Fig. 1. Procedure for the estimation of root length and volume during seedling root growth on agar-MS medium. Column (a)
Aeschynomene indica, Column (b) Abutilion avicennae; Row (1) original photograph. Row (2) conversion of file format to RGB 24 bit by
ImagelJ software, Row (3) root length and volume estimation using SmartRoot software.

APgel 9, 5900wk FAGE AES skl B SmartRootol] tHf?} AT ANSHA drernE, Wi
2] wehleko 2 ) St BllAr|S 115 #A=sle] 4 FaRs A g Aolth(Lobet et al, 2011).
o9} HulZ AFYElTHFig. 1 row 3). ¥ AFolAe
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Table 1. Percent germination of two plant seeds on each gel medium after 3 days of incubation in growth chamber (Standard deviation

in parenthesis. Number of petri dish is six and each dish contains 11 seeds.)

Aeschynomene indica

Abutilon avicennae

Ozonation time (min) Agar Gelrite Agar Gelrite
Control 90.9(=14.1) 90.9 (#8.1) 39.4(x28.0) 56.1(x16.7)
10 83.3(¢12.1) 93.9 (£7.4) 45.5(x17.3) 43.9(x10.6)
20 87.9(x11.0) 84.9(£12.4) 53.0(£23.6) 43.9(x22.6)
30 95.5 (£7.6) 75.8(£24.2) 47.0(+20.3) 43.9(£25.3)
40 939 (+7.4) 80.3(x15.7) 62.1(£14.6) 47.0(£20.3)
50 86.4(£16.0) 87.9(x11.0) 69.7%(x9.4) 45.5(£12.9)
60 90.9 (£5.8) 86.4(+18.0) 59.1(£16.0) 48.5(=15.9)
* p<0.05
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Fig. 2. Germination of two plant seeds on agar-MS or Gelrite-MS medium after ozone treatment. (a) 4. indica on agar-MS medium, (b) 4.
indica on Gelrite-MS medium. (c) 4. avicennae on agar-MS medium, (d) 4. avicennae on Gelrite-MS medium (*p<0.05).
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Fig. 3. Effects of gelling agent on the development of seedling root after 3 days of incubation. (a) 4. indica on agar-MS medium, (b) 4.
indica on Gelrite-MS medium. (c) 4. avicennae on agar-MS medium, (d) 4. avicennae on Gelrite-MS medium.
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Table 2. Average root length and corresponding coefficient of variation (unit: cm)
Aeschynomene indica Abutilon avicennae
Ozonation time (min) Agar Gelrite Agar Gelrite
root CV (%) root CV (%) root CV (%) root CV (%)
Control 2.84 482 3.50 71.6 3.36 119.3 2.67 144.0

10 3.03 54.3 3.59 65.8 3.90 123.8 2.10 163.1
20 3.31%* 49.3 3.39 63.3 4.86 106.4 3.00 146.4
30 2.69 39.9 3.19 60.0 6.28% 76.7 1.84 172.0
40 2.89 42.0 3.29 62.0 7.33* 73.0 2.52 150.0
50 2.93 46.2 2.54 86.4 6.74%* 78.8 1.63 2122
60 2.74 39.4 3.25 72.6 4.57 112.2 1.66 194.1

* p<0.05

Table 3. Differences in average root density of two plant seedlings grown on each gel medium (The values are based on randomly

selected 15 root samples of respective plant.)

Aeschynomene indica

Abutilon avicennae

Agar Gelrite Agar Gelrite
Average (g/em?) 0.0639 0.0569 0.0651 0.0501
Standard deviation 0.0113 0.0110 0.0140 0.0166
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Fig. 4. Effects of ozonation on root elongation of two plant seedlings (a) 4. indica on agar-MS medium, (b) 4. indica on Gelrite-MS
medium. (¢) A. avicennae on agar-MS medium, (d) 4. avicennae on Gelrite-MS medium (*p<0.05).
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