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: Fundamental Study on the Cuticle-silica Double Layer Formation of the Rice

Panicle during the Flowering Stage under Elevated Atmospheric CO, Concentration
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Fig. 1 Transpiration rate of the panicle grown in culture
solution with silica (+Si, SiO,; 100 mg L™) or without
silica (-Si, SiOy; < 1 mg L) under ambient [CO,] (350
pmol mol™) or elevated [CO,] (700 pmol mol™) at the
flowering. Transpiration rate of the panicle was
determined by measuring the amount of the transpiration
stream at the panicle neck, and represent as that per
panicle surface area measured by the leaf area meter.
Vertical bars represent standard errors (n=4). Asterisk (*)
indicates a significant difference at p = 0.05 according to
t-test.
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Table 1 Effects of elevated [CO,] on silica content of the panicle.

Silica [CO.] Silica content
application  (\pmol mol™) (mg SiO, g™ dry weight)
+Si 350 1.30 £ 0.07**
700 0.95+0.04
S 350 0.79+0.08
700 0.67 £0.05

The rice plants were grown in the culture solution with silica
(+Si, SiO,; 100 mg L™ or without silica (-Si, SiO,; < 1 mg L)
under ambient [CO,] (350 pmol mol™) or elevated [CO,] (700
pumol mol™) until the flowering stage. Data represent the means
+ standard errors (n=4). Asterisk indicates a significant
difference between ambient [CO,] and elevated [CO,]
determined by a paired t-test (**p < 0.01).
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Fig. 2 The relationship between silica content and transpiration rate of the panicle under
ambient [CO,] of 350 umol mol™ () or elevated [CO,] of 700 umol mol*(0) at the
flowering. The rice plants were grown with the culture solution with silica (SiO,; 100
mg L™) or without silica (SiO2; < 1 mg L™). Regression line in : Ambient [CO,], y =
-29.15x + 85.9, r2= 0.56; Elevated [CO,], r*=0.13.
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Table 2 Silica concentrations on the husk
epidermis at the upper, middle and lower parts of
the panicle under ambient [CO,] (350 pmol mol™)
or elevated [CO,] (700 pmol mol™).

Si/Pt

Ambient [CO,] Elevated [CO,]

booting

i)

[CO,]

[CO]

Upper 12+0.14 11+0.21

Middle 1.1+£0.14 0.8+0.17

early middle late Lower 0.9 £0.15 0.5+0.10
Silica concentration on the husk epidermis
was determined by comparing strength of Si
peak with strength of Pt peak from a spectra
using EDX analysis. Data represent the means
+ standard errors (n=6).
Flowering stage

Fig. 3 Silica distributions on the husk epidermis at booting, early,
middle, and late flowering stages under ambient [CO] (350 umol
mol™) or elevated [CO,] (700 umol mol™). Silica concentration on
the husk epidermis was determined by comparing strength of Si peak
with strength of Pt peak from a spectra using EDX analysis. Vertical
bars represent standard errors of the means (n=6).

Fig. 4 Line (a, b) and mapping (c, d) images
of silica distributions on the transverse
sections of the rice palea determined by
EDX analysis. The rice husks were obtained
from the upper part of the panicle at the late
flowering stage (when the panicle
completely headed). Rice seedlings were
grown hydroponically under ambient [CO,]
(350 pmol mol™?) (a, c) or elevated [CO,]
(700 umol mol™) (b, d). Bars = 300 um.
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