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Radish (Raphanus sativus L. var. longipinnatus Bailey), known as “Kaiware” in 

Japanese, are a nutritious health food. Soaking seeds in various solutions may 

promote seed germination and seedling growth. Trehalose plays an important role 

in protecting against osmotic pressure and enhance salt stress tolerance [1] by 

increasing the activity of antioxidant enzymes, while potassium chloride is 

important in promoting growth [2]. Therefore, the aims of this study was to study 

the effects of seed soaking in various solutions on growth and some biochemical 

changes in Chinese white radish seedlings.

The effects of seed soaking with different solutions on growth and changes in 

some biochemical compounds in Chinese white radish seedlings were examined. 

Seeds were soaked in 10 mM trehalose, 50 mM KCl a combination of 10 mM 

trehalose and 50 mM KCl and distilled water as the control before being sown in 

find sand. The seedlings were watered daily with distilled water for 7 days. Growth 

parameters, including growth rates of shoot height, root length, and fresh weight, 

were recorded from days 3 to 7. Additionally, chlorophyll contents, total phenolic 

content, and antioxidant activity were measured on days 4 and 5. The results 

revealed that seedling height was greater on day 4 than on day 5, although not 

higher than the control. However, some physiological compounds tended to 

increase in seedlings from seeds soaking in 10 mM trehalose. This study 

indicates that seed soaking in a 10 mM trehalose solution before planting is a 

method to increase the accumulation of some biochemical compounds in the 

Chinese white radish seedlings.
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Effect of seed soaking in various solutions on growth and some biological 

changes in Chinese white radish seedlings.

The results revealed that seedling height was greater on day 4 than on day 5, although not higher than the control. However, some physiological compounds tended 
to increase in seedlings from seeds soaking in 10 mM trehalose. This study indicates that seed soaking in a 10 mM trehalose solution before planting is a method to 

increase the accumulation of some biochemical compounds in the Chinese white radish seedlings.
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The results revealed that seedling height was greater on day 4 than on day 5, although not higher than the control. However, some physiological compounds tended 
to increase in seedlings from seeds soaking in 10 mM trehalose. This study indicates that seed soaking in a 10 mM trehalose solution before planting is a method to 

increase the accumulation of some biochemical compounds in the Chinese white radish seedlings.

Conclusion

1. The seedling height was greater on day 4 than on day 5, although not higher

than the control. 

2. Some physiological compounds tended to increase in seedlings from seeds

soaking in 10 mM trehalose. 
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Seeds were soaked in 

distilled water (C), 10 mM 

Trehalose (10T), 50 mM KCl 

(50K), and a combination 

of 10 mM Trehalose and 

50 mM KCl (10T+50K).

1.

Ten seeds were germinated in 

a cup containing 200 g of sand 

and watered with 40 mL of 

distilled water (DW).

2.

2. Physiological response

• Chlorophyll a and b

• Total phenolic content 

• DPPH assay

5. Parameter Analyses

1. Growth rate

• shoot height

• root length

• fresh weight

2. Chlorophyll content (µg/g FW) 

Figure 1 Effect of soaking seeds in various solution on growth rate of shoot height (A), root length (B) and plant fresh weight (C) 

after sowing for 7 days of Chinese white radish seedlings. The treatments are as follows: C (control), 10T (10 mM trehalose), 50K 

(50 mM KCl), 10T+50K   (10 mM trehalose + 50 mM KCl). 

1. Growth rate

Effect of seed soaking in several solutions on growth and some 

biological changes in Chinese white radish seedlings.

Soaking seeds in a 10 mM trehalose solution had no effect on the growth but 

some physiological compounds tended to increase such as chlorophyll content 

and antioxidant activity in Chinese white radish seedlings. (Figure 1-2). Therefore, 

this concentration of trehalose for soaking seeds before germination might be an 

option to improve seedling efficiency.
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Figure 2 Effect of soaking seeds in various solution on chlorophyll contents(1), total phenolic content (2) and free radical 

scavenging activity by DPPH assay (3) in 4-day-old and 5-day-old Chinese white radish seedlings. The results are the means of 

three replications with standard deviation (SD) indicating as vertical bar. Different letters (a-d) of the same parameter are 

considered differently different at p<0.05 by Duncan's new multiple rang test.

4. DPPH assay (% inhibition)

3. Total phenolic content (µmol/g FW)    
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Distilled water (DW) was used 

to water the plants every day 

for 7 days.

4.

3-7-days-old
Chinese white radish seedlings

3.
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