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Abstract. This study aimed to determine the effect of EC (electrical conductivity) levels of nutrient solution
in hydroponic culture on allyl-isothiocyanate (AITC) content within plant tissues, Vitamin C content and
physiological responses in wasabi plant (Wasabia japonica M. ‘Darma’). The ‘Darma’ was grown for 5 weeks
with a deep flow technique (DFT) system controlled at 5 different EC levels, including 0.5, 1, 2, 3, and
5 dS'm’. In result, the highest total content of AITC showed at EC level 5 and 3 dS'm™ for 1 or 5- week,
respectively. The total content of AITC increased about 1.2-1.4 times when the plants were grown in the
EC levels between 0.5 and 2 dS-m'l, whereas the content decreased about 6 and 56 % in the EC level 3
and 5 dS'm”, respectively. The content of AITC was relatively higher in petiole tissue, about 53 %, taken
from 1 week-grown plants when the EC was controlled between 0.5 and 2 dS'm”. Root tissue also had relatively
higher content of AITC, about 45.1 %, when the EC was controlled at 3 and 5 dSm™. However, a 5-fold
decrease in the AITC content was found in blade tissue and a 6.8-fold decrease in root when the EC was
controlled at 5 dSm™ for 5 weeks. There was no significant difference in the vitamin C content in 1-week
grown leaf tissues under the different EC level treatments; but, the content increased about 27% in 5-week
grown plants at the EC level between 0.5 and 2 dSm’, compared to the 1 week-grown leaf tissue. Electrolyte
leakage of leaf tissue taken from 3-week grown plant was 3-fold higher at the EC level 5 dS'm™, compared
to the EC level between 0.5 and 2 dSm. Chlorophyll content, photosynthesis rate and transpiration rate
were decreased when the EC was controlled at higher than 2 dS'm™. Leaf water content, specific leaf area
and growth were decreased when the EC was controlled at 5 dS'm™ for 5 weeks. All the integrated results
in this study suggest that the EC level of nutrient solution should be maintained at lower than 3 dSm™ in
order to improve nutritional value and quantity required for hydroponically grown wasabi as functional vegetable.
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Table 1. Effect of EC on allyl isothiocyanate (AITC) content and relative rate of AITC in tissues of wasabi at 1 week after treatment.

EC in nutrient solution was controlled by 1N-NaCl.

AITC content (mgkg” FW)

Relative rate of AITC (%)

EC (dSm™)

Blade Petiole Root Total Blade Petiole Root Total
0.5 118 b* 230 ¢ 115 b 463 c 255 497 24.8 100
1.0 110 b 351 a 114 b 575 bc 19.1 61.1 19.8 100
2.0 122 b 322 ab 206 b 650 bc 18.8 495 31.7 100
3.0 214 b 284 b 431 a 929 ab 231 30.6 46.4 100
5.0 342 a 339 a 528 a 1209 a 28.3 281 43.7 100

*Mean separation within columns by DMRT at P = 0.05.

Table 2. Effect of EC on allyl isothiocyanate (AITC) content and relative rate of AITC in tissues of wasabi at 5 weeks after treatment.

EC in nutrient solution was controlled by 1N-NaCl.

AITC content (mgkg' FW)

Relative rate of AITC (%)

EC (dSm™)

Blade Petiole Root Total Blade Petiole Root Total
0.5 213 bc® 234 ¢ 86 c 533 ¢ 39.9 43.9 16.2 100
1.0 165 ¢ 356 b 267 a 788 b 20.9 45.1 33.9 100
2.0 265 ab 378 ab 219 ab 862 b 30.7 43.9 254 100
3.0 310 a 491 a 165 bc 966 a 321 50.9 171 100
5.0 69 d 343 bc 78 ¢ 490 ¢ 141 70.0 16.0 100

*Mean separation within columns by DMRT at P = 0.05.
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Fig. 1. Effect of EC on vitamin C content of wasabi at 1 and

5 weeks after treatment. EC in nutrient solution was controlled
by 1N-NaCl. Data are mean of 3 replications, + S.E.
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Table 3. Effect of EC on electrolyte leakage, total chlorophyll content, photosynthesis rate and transpiration rate of leaf in wasabi
at 3 weeks after treatment. EC in nutrient solution was controlled by 1N-NaCl.

EC (dSm™) Electrolyte leakage

Total chlorophyll content

Photosynthesis rate Transpiration rate

(dsm™) (mgg” FW) (umol COzm?s™) (mmol H,Om?2s™)
0.5 0.06 a* 1.88 a 11.94 a 248 a
1.0 0.07 a 1.56 ab 11.25 a 2.27 a
2.0 0.07 a 1.08 b 9.05 b 1.62 b
3.0 0.13 b 047 c 834 b 161 b
5.0 0.20 ¢ 0.56 c 491 ¢ 0.71 ¢

*Mean separation within columns by DMRT at P = 0.05.
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Table 4. Effect of EC on water content and specific leaf area (SLA) of wasabi at 5 week after treatment. EC in nutrient solution

was controlled by 1N-NaCl.

EC (dSm™) Water content (%) SLA (cm*g” DW)
0.5 87.2 bc* 318.6 a
1.0 87.8 ab 325.6 a
2.0 88.3 a 310.7 ab
3.0 87.8 ab 290.7 ab
5.0 87.0 ¢ 2678 b

*Mean separation within columns by DMRT at P = 0.05.

Table 5. Effect of EC on growth of wasabi at 5 week after treatment. EC in nutrient solution was controlled by 1N-NaCl.

EC (dSm™) Plant Height Petiole Length : Leaf Division of Shoot Fresh wt.
(cm) (cm) Length (cm)  Width (cm) Number rhizome (9/plant)

0.5 38.2 & 209 a 8.8 a 15.1 a 64.3a 6.0 a 164.8 a

1.0 358 a 212 a 9.1 a 15.0 a 54.7ab 5.7 a 162.2 a

2.0 36.7 a 195 a 9.2 a 13.3 a 44.3b 6.3 a 158.8 a

3.0 340 a 19.3 a 104 a 13.2 a 46.3b 73 a 116.3 b

5.0 340 a 18.7 a 6.7 a 125 a 30.0c 47 a 100.1 b

*Mean separation within columns by DMRT at P = 0.05.
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