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Effects of Shading and Soil Moisture on the Formation of Idioblasts containing Raphides in Petioles of Taro
[Colocasia esculenta (L.) Schott.]

Masanobu Tanaka*, Toshiki Nakashima and Kinya Mori

Saga Prefectural Agricultural Research Center, Kawasoe - machi, Saga 840-2205

Summary

Effects of shading and soil moisture on formation of the idioblasts containing calcium oxalate
raphides in petioles of three taro cultivars, Egu-imo, Takenoko-imo and Mizu-imo were
investigated. The densities of the idioblasts containing calcium oxalate raphides, which are the cause
of acridity in taro, decreased in proportion to the amount of shading in all cultivars. The frequencies of
idioblasts with raphides under 100 and 60% shading decreased to about 30 and 60— 78% in comparison
to those in full sun. In relation to soil moisture content, the petioles of taro plants grown in moist soil
contained less idioblasts than petioles of grown in a relatively drier soil. Shading and soil moisture
resulted in large differences in idioblast densities in ‘Egu-imo’ and ‘Takenoko-imo’ but not in ‘Mizu
-imo’. Under similar environmental stresses, petioles of young, upper leaves produced more idioblasts
than those at lower nodal positions. These results indicate that the amount of raphides formed in the
idioblasts is a sensitive response of taro plants to external environmental factors, in this case, the
degree of shading and soil moisture content. Apparently, light and dry soil conditions promote the
production of oxalic acid in taro petiole and the uptake of calcium ions by the corm and/or roots.
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'Fig.l; Blanching stems of taro ‘Egu—imo’ grown under 100%
shade, converting them to “Me-imo”.

Table 1. Effect of shading on formation of idioblasts with calcium oxalate raphides in petiole of taro.

Densities of raphide idioblasts ( X 10%- cm )

Cultivar Treatment
Nondefensive raphide Defensive raphide
100 % Shading” 0 0.09 == 0.08%a"
Mizu—i 60 % Shading 0 0.21 £ 0.04b
taummo 100 % Shading - Non - shading’ 0 0.12+ 0.07
Control (Non - shading) 0.04 = 0.05 031 = 0.06¢
100 % Shading 0 0.56 £ 0.14 a
. 60 % Shading 0 1.28 £ 0.11b
Egu-imo . .
100 % Shading — Non-shading 0 0.78 £ 0.36 a-
Control (Non - shading) 0.56 = 0.24 1.80 = 0.28 ¢
100 % Shading 0.09 = 0.04a 078 £0.22a
. 60 % Shading 0.28 = 0.03 b 212X 0.56¢
Takenoko-imo . .
100 % Shading - Non-shading 0.23 £0.10b 141 £0.64b
Control (Non - shading) 043 £ 0.14¢ 273+ 0.67c

“ Daylight were shielded with the film or cheese cloth.

¥ Non - shading treatment (15 days) after 100% shading (30 days).
* Data are means = SD (n=10) at 45 days after beginning of treatments.
¥ Different letters within the same columns indicate significant differences within each cultivar at 5 %

level by LSD test.
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Fig. 2. Effect of soil moisture on formation of the idioblasts
with calcium oxalate raphides in the consecutive petioles of
taro. Leaf 1 is the youngest. High : high soil moisture

- condition, Low : low soil moisture condition
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