Journal of Life Science 2004, Vol. 14. No. 3. 396~399

©JLS

Agar HiX|E 0|8l
ST - BHEE-2 - 422 oz

AugE sdHerIEdTL, 1A
Received January 28, 2004 /Accepted April 17, 2004

AZ 3 & M20| ChEt B MEAQ 2 B

RS SATHANG S, 2 R)G AEAAARS

Changes of Root System in Rice (Oryza sativa L.) Plant Under Salt- and Drought- Stressed Agar
Medium Conditions. Dong-Jin Kang, Ryuichi Ishii’, Kil-Ung Kim' and In-Jung Lee™. Institute of
Agricultural Science and Technology and “College of Agriculture and Life- Sciences, Kyungpook National
Univ,, Daegu 702-701, Korea, *College of Bioresourse Sciences, Nihon Univ, Fujisawa 252-8510, Japan — This
study was investigated the changes of root length, tissue structure of root tip, and dry matter
production of a Dongjinbyeo (D]) cultivar subjected to 0.4% agar medium with various concentration
of NaCl (salt stress)- and polyethylene glycol 6000 (PEG, drought stress). Root length and dry weight
of DJ plant were declined along the high concentration of PEG and NaCl in rice plants. To elucidate
the changes of tissue structure in root tip to PEG- and NaCl-treatments, we examined the microscopic
observation of root tip in NaCl- and PEG-treated rice plants using Toluidine blue O. By Toluidine
blue O staining, methyl-lignin accumulation was found in the epidermis and outer cortex of the
elongation zone at an early stage of PEG treatment, whereas was found only the outer cortex of the
elongation zone of NaCl-treated root tip. The epidermis of NaCl-treated root tip became soften instead
of methyl-lignin accumulation. TR ratio was increased along the high concentration in PEG- and
NaCl-treated rice plant as a result of inhibited root elongation under PEG- and NaCl-treatment. From
these morphological changes in root stimulated by drought and salt stress, we suggest that agar
medium is useful to identify tolerant variety in germination stage under stressful environments.
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Fig. 1. Difference in root length of Dongjinbyeo grown for 5 days in PEG- and NaCl-treated agar medium conditions. PEG; PEG-treated
plants, NaCl; NaCl-treated plants. Each value is mean*SE (n =10 individual plants). Column with different letters for each

treatment indicate significant difference at 5% level.
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Fig, 2. Microscopic observation of cross section at the distance of 2 mm root tips of rice plants. Plants were grown for 5 days
in agar medium containing 4% PEG and 100 mM NaCl. Dotted- arrows indicate accumulation of methyl-lignin.

Table 1. Effects of various NaCl and PEG treatment groups on the dry weight and TR ratio in Dongjinbyeo (n=10)

Absolute basis

Normalized basis**

Treatment Dry weight (mg plant-1) (%) T/R ratio
Shoot Root Shoot Root

Control* 1.27a 117a 100 100 1.00f
1% PEG 1.03b 0.47bc 81 40 2.19d
2% PEG 1.00b 0.37c 79 32 2.70b
4% PEG 0.13e 0.17d 10 15 0.76g
10 mM NaCl 0.98b 0.53b 77 45 1.85¢
50 mM NaCl 0.78¢ 0.33c 61 28 2.36c
100 mM NaCl 0.58d 0.20d 46 17 2.90a
Mean 0.82 0.46 198

Within a column, means not followed by the same letter are significantly different at the 5% level by DMRT.

*The plants grown in the absence of NaCl and PEG.

**Normalized basis means the percentage ratio to the control.
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