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Table 1. Effects of silicon on dry weight of each part of plant.

Cultivars Si  Leaf Culm Root Total Cultivars Si Leaf Culm Root Total
8 8 (8) (4] 9] e ® ®
Nipponbare 5.1 39 1.3 101 AF-70 6.6 6.5 2.5***14.6

+ 1
+ |

45 41 13 9.9 55 54 1.6 135

Koshihikari — 3.2 25 09 6.6 S47-2 - 65 49 19 135
+ 36 53* 16 11.1* + 65 55 2.6**13.5

Nishihomare — 3.2 30 12 75 Chinigura — 3.0 44 1.1 8.5
+ 34 53 16 87 + 3.7 47 1.2 9.6

Suweon 258 — 3.1 24 1.5 7.0 Kalizira — 39 66 1.4 120
+ 37 36 1.7 9.0 + 57 8.3* 2.0 159

Milyang 28 — 48 47 2.0 107 Nizrshail — 4.1 4.6 1.1 9.8
+ 48 45 1.8 11.0 + 6.2 84 20 167

The dry weight was subtracted the weight of Si0,. *, ** and ***, statistically significant at 5%, 1% and 0.1%,
respectively.
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Table 2. Effects of silicon on growth parameters in rice cultivars
grown under different light conditions.

Cultivars Si PGR RGR NAR PGR RGR NAR
Unshaded Shaded

Nipponbare - 1.9 40 4.6 1.6 5.6 5.1

+ 47 7.6 9.6 2.4 6.5 5.9

Koshihikari — 41 6.3 9.8 1.1 4.0 4.2

+ 53 6.7 938 3.2 8.1 84

39 69 6.5 1.2 5.0 3.0

Suweon 258 -
+

57 83 6.9 21 80 48

Shaded: 60% of light intensity of unshaded light condition. PGR, plant growth
rate (x10 g plant! day'); RGR, relative growth rate (x102gg-day™); NAR, net
assimilation rate (g m2 day?)
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Fig. 1. Relationship between cumulated §6 = T 23 4§ g
leaf area and relative light intensity 5 o ‘ﬂ"""\:
in rice plants grown with Si (e ) and
without Si (o). K = extinction Nishihomare 2l Kalizira
coefficient. Lo 0 o le 000 g
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Fig. 3. Comparison of chlorophyll content in each leaves
on the main culm between rice plants with Si (@ )
and without Si (O).
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Fig. 2. Light response of photosynthetic

rate in whole plant parts above
ground in rice plants grown with Si
( @) and without Si (0).
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60 — —_— : Table3. Effects of SiO, application on the light energy
- g use efficiency and quantum yield of rice leaves.
S 0% ———-
b sane Applied SO, Light energy Quantum
Q40+ : (ppm) use efficiency yield
5 (#molCO,pmol' quanta) (molCO,mol ' quanta)
g% 0 0.033 0.080
220 20 0.024 0.058
g 40 0.025 0.062
=~ 10

100 0.032 0.078
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Fig. 5. Changes in leaf conductance in Si-treated

100 o0 b0 700 800 900 1000 1100 (@) and non-treated leaves ( O) after changes
Wave length (nm) in 1n§ef1s1ty of illumination (A, B) and relative
Fig. 4. Optical properties of Si-treated humidity (C, D). Intensity of illumination was
( @) and non-treated ( O ) rice leaves. changed from 540 pmolnr2s-! to 307 pmolnrZs-! (A)
Results are expressed as mean values+ and from 158 pmolnr2s-! to darkness (B). Relative
SE for the three individual experiments. humidity was changed from 75.7% to 15.4% (C) and

from 15.4% to 75.4% (D).

20— ] Fig. 6. Stomatal blue-light responseof the
leaves of rice plant grown in nutrient
solutions with supplemented SiO, (100
ppm; @ ) or without SiO, (O). Red-
light irradiation (34 pmolm:s1) was
applied thronghout the experiment as
background light. Blue light (50 pmol
m-=st) was applied as a short pulse (20
s) 90 min after the onset of the red-light
irradiation.
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Fg. 8. Changes over time in Fig. 9. Effects of short-term deprivation
photosynthetic O, evolution rate of silicon on the OER in leaves of
(OER) in leaves of plants grown plants grown with 100 ppm SiO,.
with 100 ppm SiO, (@) and Plants grown with Si for 40 days were
without Si0, (O) during the dark- culturedwithout Si for 1 to 3 days just
induced senescence. before the start of senescence

induction. @ and O, second leaves and fourth
leaves from the uppermost fully expanded
leaves on the main culms, respectively.
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