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Fig. 1. Relationship between SiO, concen-
tration of the culture solution and SiO,
percent of whole plant in rice varieties.
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Fig. 2. Effect of SiO, content on dry
weight in rice varieties. See Fig. 1 for the
symbols.
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Table 1. Effects of SiO, concentration of the culture solution on growth characteristics.

Variety sio, Leaf Plant Tiller Leaf Specific Leaf nun'*nber Root
length area leaf area of main length
name (ppm) number (mm) number (cm?) (cm? g7) stem (mm)
Houyoku 0 82 785 20 1619.2 307.2
10 80 763 20 1211.7 263.9
30 75 795 19 1519.0 264.2
100 82 830 21 1390.0 219.6
Habiganj 0 91 1080 25 2818.6 326.5
10 103 1205 23 3320.7 309.5
30 102 1265 26 3103.0 260.7
100 99 1145 22 2855.5 250.6
Akenohoshi 0 111 678 26 1576.2 264.44 10.5 340
10 124 678 29 1852.0 245.57 11.0 335
30 129 728 32 1927.8 238.25 11.0 360
100 156 730 42 2297.4 244.15 11.0 377
Blue belle 0 71 795 20 1120.4 225.42 9.5 580
10 78 875 22 1650.1 225.74 9.9 583
30 89 823 25 1685.6 211.76 9.9 550
100 83 805 25 1446.8 219.88 9.6 570

Table 2. Effects of SiO, concentration of the culture solution on dry weight of organs, T/R and C/F.
Variety Si0, Root Stem Leaf Total

name  (ppm) (® ® (® @ R OF
Houyoku 0 2.09(15.5)* 6.00(44.6) 5.37(39.9) 13.45 5.44 0.664
10 2.10(16.8) 5.38(43.0) 5.01(40.0) 12.51 4.96 0.670

30 1.93(12.9) 7.14(47.9) 5.85(39.2) 14.92 6.76 0.645

100 1.75(11.2) 7.51(48.0) 6.37(40.8) 15.63 7.95 0.688

Habiganj 0 4.37(18.1) 11.00(45.6) 8.77(36.3) 24.13 4.54 0.571
10 5.07(17.4) 13.20(45.2) 10.93(37.4) 29.19 4.76 0.598

30 5.20(16.0) 15.39(47.3) 11.97(36.8) 32.55 5.26 0.581

100 4.36(14.4) 14.42(47.7) 11.46(37.9) 30.25 5.96 0.610

Akenochoshi 0 2.39(14.9) 7.72(48.0) 5.96(37.1) 16.07 5.76 0.590
10 2.43(11.6) 11.03(52.5) 7.54(35.9) 21.03 7.66 0.560

30 2.29(10.5) 11.43(52.4) 8.09(37.1) 21.81 8.53 0.590

100 2.77(10.6) 13.96(52.1) 9.41(36.0) 26.12 8.43 0.562

Blue belle 0 2.91(18.3) 7.08(44.6) 5.86(36.9) 15.87 4.41 0.587
10 3.63(17.5) 9.51(45.7) 7.66(36.8) 20.79 4.75 0.583

30 3.60(15.7) 10.93(47.7) 8.41(36.7) 22.93 5.38 0.579

100 3.06(15.3) 9.43(47.1) 7.55(37.7) 20.03 5.57 0.604

Note: *Percentage of the total dry weight.



164 N W EEF 5

Dk, 7181377 7%k kU Blue belle
KBWTRSTD, BEHAHEPLESRES(LRTFEA
FHCAER LWL, 34 A TREL2BET AR
o7, Thbb, TABOBROENFIBLT
EREICLZEVRHLLIRRRTONE, 272, 4
GEEBLTEAL I, Y1BIENELZICL
WO THL EOAEFT - THICHANTR S 2k,
Thabb, T/REBEL L2EAIRENTL,

3. LEREE, BEGRE, HBEEECRIET S
1 BOBE

1) - AERER CRIZTIABOR

Window theory io & iuid, 7 { RSB 0IE < 25 &
EHEDYY VMBI ZZOT, ZOFBR, XOoEH
BELS RO XERERCENMc2 2 2 7RIS,
Fig 3103 7 1 BOMRBIBETH D77/ F¥YD
St—RARRERT BRL, MBI OTEDT A
BMEBENEIDED LBEATWZEDLS T, &
AHGEE X Oppm X425 100ppm K CiE & A K E
L Twin, i, BEOREKEEL 27 1B,
2F 7 SHBMEMAB I ETENDKR ML RAEFE,
ZNMEIHAELME T 22 5 ERFLEER Ry 1 8
SEMEMT2o0E LR, —H, HREHEEIE
{BBRTTHL, Lol, UBEEROE T~
THTHASEAIRED >0, L3 100 ppm X T
UBCEEIIE D7, ABEE*TRIEEE LI
RTCAZEMBEFLAHIEL TS, $RbHIIT
RUREBUISRFLEN L UITbh B THD, 7 F
I ORMOEERRA TRV EE LS RS, 100
ppm X TORBEEIREL DT 585, THIFHLE
CEEWNS LSRRI O THY, 757
FREBOUNS K BOL O TR W, Ak, O
O “WH—XERER" 8T b —EDMEAITRY
7ERR,DT.

Fig. 4 3 4 RRELBEAAC LI RERESE, L&
CEE, ARRGEEORKME (KEMES 1,500 gmol m~?
ST LEOVABERLOBFEEALLOTH
3, rABEEL NS5 XA -5 — L OMIIZAS
B W Ehibm B,

BLEWE, SREEMHTIZE T 5 BN ERALS & e,
BEt U7 b D798, window theory THBEX 5 7 A
BORIZFHRIC BT 2 RROFETRCEREEL
2HBLOEFHENS, £IT, FHETO N
EHBR” wEBL, 20 H B0 OEE 2HFA
KL L TRDr A BESRLOBfRE Oy P LTAH
7z (Fig.5)., Moo h% k) 7 A BER &R

HZhE L O IBETE 3ERRED R, 7
ABEENEZ 3L O TRFAIESRIEE 5 &
22, BLABTLTVRELDbALNE, “X—H
AR KB Ihs —HOKEREABEY, 7
A BIEAREE ML TRA S 75 AERL Ty
BWEFR 5,

2) “EEMEE—NEREE CRITIABOE
&

Fig.6 377 /x>0 “FEHEfIE—XESHRBER"
RiZTrABOEELLbDOTHS, HEZMOE
HE—EBCRLZBSE[BELZ T 2ELS R TEIL

50 T T T T
a0 E
£ ..
g~ o
E s 30 | -
oy
@
T & 20 £ e
48
8 2 10 4
0 ~
Q
opf ]
1 1 1 1
1000 T T T T
800 4
g -
130
Ber .
3
'g E
]
« E 1
g E
- -
8 4
0 -
-1
B, .
g &+ o—F—— 4
sga 9 -— .
% E 0 [ ]
Lo .
3z - 3 ]
g E
F -
2 p
[

1 L '
1000 1500 2000 2500

Photon flux density { pmol m_2 5! )

1
o 500

Fig. 3. Effects of SiO, concentration of the
culture solution on light response curves of
CO, assimilation rate, leaf conductance and
transpiration rate in Akenohoshi.
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Fig. 4. Effects of SiO. content on CO,
assimilation rate, leaf conductance and
transpiration rate at high photon flux den-
sity (2000 gmol m=?s7') in rice varieties.
Data were obtained from the light response
curve. See Fig. 1 for the symbols.
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Fig. 5. Relationship between SiO; content
and energy use efficiency in rice varieties.
Data were obtained from the light response
curves. See Fig. 1 for the symbols.
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Fig. 6. Effects of SiO, concentration of the
culture solution on the VPD response
curves of CO, assimilation rate, leaf con-
ductance and transpiration rate in Akeno-
hoshi. See Fig. 3 for the symbols.
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Fig. 7. Relationship between SiO, content
and ratio of CO, assimilation rate at 3.0
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varieties. Data were obtained from VPD
response curves. See Fig. 1 for the symbols.
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Summary

To clarify the physiological role of SiO, in the growth of rice plant, characteristics of leaf
gas exchange and dry matter production were investigated using four rice varieties (Houyo-
ku, Habiganj, Akenohoshi, Blue belle) grown in culture solutions. SiO, concentration in the
culture solution were set at 0, 10, 30 and 100 ppm and plant were grown under greenhouse
conditions. Main results obtained are summarized as follows;

1. Plants grown without SiO, had soft and willowy leaves, whereas those at high SiO, had
more erect leaves and better light-intercepting characteristics.

2. Growth of the plant treated with high SiO, concentration was better than those plant
without Si0,. But there were some varietal differences in the response to SiO,.

3. Numbers of tillers and leaves were increased with increasing SiO, content in Akenoho-
shi and Blue belle. Consequently, leaf area per plant increased. On the other hand, plant
length was increased with increasing Si0, content in Habiganj. No changes in growth

characteristics were found in Houyoku.

4, Effect of SiO, on rate of CO, assimilation and transpiration and on leaf conductance
were not apparent in the rice varieties used. The hypothesis that increment of SiO, regulate
the cuticle transpiration and window theory were not demonstrated.



