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Effects of Shading on Photosynthetic Response and
Growth Characteristics in Hydroponics for Wasabi Leaf Production
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Abstract.

The wasabi was planted in glasshouse to investigate the effect shade level (0, 10, 30, 70%) on

growth and photosynthetic response. The net photosynthetic rate and stomatal conductance were the highest
under 10% shading rate in greenhouse. The lowest transpiration rate was in the non-shading treatment. 70%
shading rate significantly reduced in photosynthetic characteristics. The number of leaf was decreased with
increasing of shading rate. Leaf and petiole weight was the highest 10% shading and then followed by the
non-shading treatment. Number of leaves, leaf, petiole and total weight were severely declined in 70% shad-
ing treatment. Shading rate (0%, 10%, and 30%) did not significantly influenced on the leaf length, leaf
width and root growth. 10% shading level was the most effective for wasabi leaf production in hydroponics.
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Fig. 1. Effect of different treatments on photosynthetic elec-
tron transport rate (ETR), effective quantum yields of PS
IT (Yield), and photochemical quenching (qP). The four
curves were obtained by supplying either 30s of actinic
light at each of the different irradiance levels.
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Table 1. Several photosynthetic characteristics of Wasabia japonica under different shading treatments.

Shading (%) P Tr Ci
Control 924t 0.151a 0.427 ¢ 240.7b
10 10.50 2 0.168 2 1.846 a 27812
30 9.09b 0.146 2 21742 276.52
70 355¢ 0.056 b 0.968 b 258.7 ab

ZPn[Photosysnthesis rate (umol CO, m™ s™)]; g[Stomatal conductance (mmol CO, m™ s™)]; Tr [Transpiration rate (mmol

H,0 m s™)J; Ci [Intercelluar CO, concentration (umol mol™)]

YMean separated by LSD 0.05

Table 2. Effect of different shading treatment on leaf area, leaf length, leaf width, and number of leaf of Wasabia japonica.

: Leaf area Leaf .
Shading (%) (cm¥plant) Tength (om) Width (cm) No. of leaf Petiole length (cm)
Control 3330.3 b? 149a 163a 11232 23.7 ab
10 47949 a 154 a 174a 99.0a 289a
30 2860.0 b 147 a 152a 65.7b 255a
70 484.5¢ 84b 9.1b 14.7¢ 17.0b
“Mean separated by LSD 0.05
Table 3. Effect of different shading treatment on fresh weight and dry weight of Wasabia japonica.
Shading (%) Fresh weig'ht (g/plant) Dry weight (g/plant).
Leaf Petiole Root Leaf Petiole
Control 98.56 ab” 1859a 30.6a 30.5ab 78.5a
10 12040 a 200.5a 29.7a 373a 84.6a
30 74.84 b 1274 a 26.6a 233b 5370
70 12.65¢ 12.6b 59b 4.19c 52c
“Mean separated by LSD 0.05
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