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Table 1. Experimental design
| N | Phosphorus
Silicon ‘PlriL?SSphO i Sign concentration
I - (PyOsppm)
| Low +8Si, Lp 2.5
Adding‘ Middle | +4-Si, Mp 20
| High +Si, Hp 50
No o Lav, @wgh i 5"
. iddle | —Si, Mp 20
adding | prigh © | _§i, Hyp 50

Table 2. Component of the nutrient solution

i H I
AEIfementVs Cong;r;gstlon iChemicarlr forms
[
NH4“N 10 l NH4N03
NO;-N ; 10 i 7
PO i 2.5, 20, 50 NaH,PO,
KO i 15 KCl
CaO ‘; 10 CaCl,
MgO | 10 - MgSO,
Fe | 1.0 . Fe-EDTA
Mn ! 0.3 Ml’lSO4
B 0.1 N32B4O7
Mo 0.01 . (NHM070;,
Zn 0.01 ‘ ZnSO4
Cu | 0.01 - CuSO,
Si0, ; 100 - xSi0;-yH,0
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Procedure for fractionating phos-
phorus in rice plants to several
forms
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Fig. 2. Growth of rice plants
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Table 3. Yield

= | Number of | Rate of full
o ! usrgxkzrle(': l rige?]e% g;lailzs Mature gram** }V&l)%ht of* t?Nefgg‘g}:t (if"ﬂWelghttof**
Plant [ , T E— gramsw ea stem: 00
- Ear ‘ /100‘ % ‘ Index g/pot 1 Index l g i g g
L 4Si | 8 | 186 . 74 100 | 30.9 100 23.1 | 47,9 12.1
P —8i 70 | 15.4 3 | 46 | 1.1 36 212 | 4.0 13.6
Mp | ESi 86 224 | 71 100 | 3.9 100 | 213 | 537 12.8
P | -Si 76 21.3 36 50 | 15.3 45 | 20,0 49,1 10.0
H +Si 87 | 2.8 55 | 100 - 24.3 100 20.3 57.6 11.9
b “Si 79 0 17.4 13 } 24 4.4 18 i9.6 45.9 9.1
- - - I - b . .
Remarks : * Brown rice
** Oven dry weight
+Si Xz T Mp Kis Lo¥ Hp iz (i UC T, 2. KRRV AR
Lp RiZe B It U TS T/ Th -1, —Si X ) 2YABESER
ZENTIE Mp XDt AT b, Hp X3z fuTik mmm&%m@@bawaﬁ$%5¢a%4ﬁwﬁ
¥, Lp R /INTh-1o. b Ths. ZHLICOWTHABRESHRRA S L,

BEEHITONTHBE, HILIDBHSB LD

ZWDTFNO Y ABBIEIZENT S, 581 K8 —Si K
THLUTELULKRTh-T2. +SiKiskor —Si XD
WU T E, Lp R#3.5 08 Mp K KR3EL378 0>
~tzhs, Hp iz chun it tkUTH O T /NTH -
7z,

CHRTFRHICDNTADE, hABEHARDZ T
D> 59 S KA —Si KLU THTWITATH
ST FSEXIB L —Si KOV FIucisnTd, Lp
XH3EE S KT, Mp [Khiz tueks, Hp Xy d/h
Th-1z.

HHEICOWTASE, HABRIRBEDZ DT
DHF SR —SiKITEUTEHELL R Th T,
+8i K15 L8 —Si [ XDWFRIZISWLT H, Mp X3
A AT, Lp KB CUTiRE, Hp XKWL /INThH
-7z

AT OWNWTAD E, HABBREOZ AT D
DL A4S KDY —SIKIZHUTKTH b, Z0zEL
Hp X758 KC, Mp KB tucks, Lp Kok
LINCH -1z, S s Tid, Hp Kovid ok
T, Mp K32 Uik &, Lp Kl & /INThH - T2hs,
=81 RiZH 0T, Mp X34 KT, Lp Ris k¥
Hp K2z th-10.

BWEIZDWTASE, Lp KT Tz +81 K3
—Si I U T/INTd - Tehs, Mp K34 o8 Hp [Xic
BOTIE FSiXH —-Si [ RITHUTKTH-12. +Si
[xmmw'c 13 Mp [XH5f KT, Lp XBsko HpX

JFRECTH-1z. —SiKiICBBTIiE, b ABEE
ﬁ@%WK&mMi@M&bt.
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SIS SOV RN DS, —Si RIi3RN i,
TR L ORI MbOIALT L TRTH b, ik
SORMINTH 720 10 H21 HigsT, Lp KT
i3 +SiKis L or —Si XDV S i L ovbtho
WAL LU T S T KTH -T2, Mp KTCid +8Si
Kiskor S XDWgind, THEVRESAT, B
DB /NThH -T2, Hp XTIt +8i Xisdor —Si K
DWFNE, BN L O TAEMOIALICHEL T
BAOIICKTH D, BORLNTH-TC.
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b2 s 5 EROBY TH D )
B9 A 18 HItsWT, LpKig +SiRE —SiX
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Table 4. Total phosphorus in each part of rice plants (P,0:%)
Aug. 8 Sept. 18 Oct. 21
Lp | Mp | Hp | Lp | Mp | Hp Lp | Mp ! Hp
T +si 040 | 080 | o082 | 052 | 094 | 12
| Mature | _g; © 0.39 | 0.55 @ 0.57 ! 0.60 | 0.92 | 104
Ear N [ : ! ! S ‘ ! — ‘ — ;
-+Si 0.56 .10 | 1.14
Immature | _g; ’ ‘ 0.68 | 1.09 | 1.23
g +Si| 058 | 1.35 | 3.03 | 0.47 | 0.95 08 | 0.28 | 111 | 2.65
Upper leaf-blade | Tg; | 053 | 145 | 323 | 0.43 | 085 | 207 | 016 | 0.8 306
;1' 4Si| 03 | 208 @ 58 | 043 | L5 | 35 | 030 . Lz | 255
Lower| ~1V® ' —Si | 039 | 270 | 700 | 028 | 137 | 3.8 | 012 137 . 273
leaf- ||~ 1
blade +8i : 0.12 | 1.68 | 3.28 ;
| Dead ~Si : 0.11 1. 67 .94 1
+Si] 021 | 1.3¢ | 231 052 140 225 | 0.15 | 0.83 | 1.48
Leaf sheath —Si| 0.41 | 1.s6 | 2.60 | 0.21 | 0.85 | 3.67 | 0.17 = 1.07 | 1.92
+Si 0.35 1.12 | .91 | 0.3 | .17 | 1.9
Stem —Si 030 L1 | 276 | 024 | 112 | 175
4si| 082 | 116 | 1.62 | 047 | 061 | 081 | 02 | 0.63 | 0.67
Root —Si| 028 | 1.07 | L74 | 0.15 048 | LOS | 017 . 033 | 0.52
PR - —— — e ——— - - ‘ P —
hol +Si| 0.3¢ | 1.40 | 285 & 039 . .12 | 202 | 035 | 0.96 | 1.57
Whole - —Si| 041 let 332 | 024 097 | 223 032  L00 | 173
BFRALT T, Hp XTi +Si X —Si KiclhL TK W 4+Si Xhs —Si KiIlbUTNTH - 12, RICKEN3E

Th-1z. DY ABREZERIL LpRsL o Hp XT
A4S Rp —Si KT LT N TH D, Mp KTl
+8i K& —Si KiZiHFRAU Th - 72, FEHAEiT
DNTAHBE, WIFNRE 9 A 18 HITLT 10 H21
HO Y ABEAFIWKRTH 1.

bArzgE 8 A8 HiwisT, Lp Xid +8i Xps —Si
RICHUTHTWDITKRTH - 12035, Mp [XIskor Hp
it -+Si X5 —Si Ric lkUT/hTh-12. 9 H 18
Bz T3 Lp K L of Mp [Xid +8i [KHs —S8i [X
THUTHTPICKTH - 7208, Hp XTik +SiX e
—SiKiZ T AL TH-72. 10 H21 BT 30,
Lp K ot Mp Xt -+Si [Xps —Si KiclUTKT
dH-12h%, Hp Xig +Si K3 —Si RiZtkUT/INT &
512, BN OWT A S &, Lp Xtk Tid,
HEBDVHEITHEND ABRSEEVIET LI, Mp XiT
BWTIZ8H8RIH IR IBHETKETL, ZD&
BEAEELLS -2, Hp RiTks T8 H8 H
TH IR BEETHIL, 2o&BmMLIL.

THELS LIOHENE 8 A8 HIRBWTHHARKX
b TSR —SIiRIR U T/INCh . 9H18
HiTEWT, FAECOWTAS E, Lp Kis ko Mp
Xit +8i X5 —Si RictkUTKRTH 72035, Hp X

KON TABE, Lp Kiskor Mp Xiz +Si[X & —Si
KHHERE TH - 72038, Hp Kig +8Si X258 —Si X
WKL T /T dh-12. 10 521 Big 80T Lp Kit
+Si XS —Si KT U T K Th 7205, MpKisk
O Hp XiZ-+S8i X3 —Si RICH U T/INTdH - 72, Bt
BT DNT A B L, WTFRORK S EF ML
UTeds, W#He b ABBBHARDI K 5138 KThH
7z.

T SHSHIEBLWTHHARRE D, +Si Xps
—Si KIZtUT/NTH-72. 9 AI8H T T, Lp X
3350 Mp Rid 481 (X5 —Si KK HiU TR Th - 72
73, Hp Kiz +Si [Xps —Si Rizlb U T/ Th -1z,
I0A2L I 0TI R HARKE § FS1 X —Si
KITHU TP TH - 12, BEAMZEILIZ DN TA S &,
Lp XD —Si X3 L of Hp XD +Si KiZHEF icpf- T
HDABEHESEAUIZ. Lp XL Mp X0 +Si
RisIO* HpXO—-Si X3 8 H8E»5 918 HE
THREIL, ZO#EBES L. Mp XO—-Si[Xix8 A8
A5 9B BHETEDL, Zo®imL7:.

¥ 9 BI8HIZHIT Lp KL 0" Mp Xiz+Si X
E=Si XV IFRU TH 7225, Hp Kik+Si [Xas
—Si KLU TS It/ TH -T2, 10 21 Hitds
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WT Lp Rk o8 Hp Xig +Si XKp5—Si iz LT
DFPIITATH Y, Mp [Kid+S8i X & —Si [XKpsidid
AU Th-1z. BmmE{bic>wwTas e, Hp Ko
—SiITHNTIH 18 Hp5 10521 AT W L
T2, BOARXELIHI8HAS 1021 A
ETHABETTROEIIZIZIEAE -1z,

B 8H8HBLINIA B HITHT, Lp Xk
8 Mp X Tt +Si Xi—Si Rizl LTk Tdh b, Hp
XTI ST X2 —=SI itk LT/ NTdh - 72, 10 H 21
HIZHOWTH B HABXE S, +S1Xp3—Si [Kichy
UTKTh-T. RHINZE(LE>WTAB L, LpIX
T T -+SiXiE 8 H8H»S 9 F 18 1% #n
U, ZOHBALIZN, —SiRKIZ8HSHN®S 9H
I8BHETWIL, 20OBIIEAE ZBILLE -1z,
Mp X#s L o¥ Hp [Xid-FSi X, —SilX& 31 =BT
Mo THITFERBWAUR.

AKFMA S ASHI BT HhABKE L +Si
X3 —SiKIT LU T INCh -1z, 9 A 18 HiT 35 10
T, LpX#HL0" Mp Xig +8i [X»s —Si [KiclbLT
KTH-tzhd, Hp KTt +Si Kps —SiKic LT

L7z, Mp X+8i X, Hp XD+8i X5 X o
—Si X EF OB L. Mp XKo—Si X 8

H8HB»5 9 1BHECTHAIL, Z20#%iZEILLL
»oi.

2) 2VABSERE

EEHHNCR T BKREOEMRIE ) ABSER»
RTEWSEDBYThH 5

M 9H I8 Hiskor 10 A2l HitkT, LpX,
Mp Xiskor Hp KOwgFh $ +8i [Xi3 —Si [Kich
LT RT dh-12. SABBHIR BT FSiK sk
—SiXD WgFhd MpRps KT, HpRaizh
CRE, LpRW B /INThH-12. 10 B 21 Hizksin
T +SIXTid Hp Xbskd AT, Mp X8 c ek
&, LpIXW b /NTh-70h8, —SiXiz Mp X 25
B RT, Hp R CHITRE, LpXaskd /N Cdh
-7z,

LA 8H8HB LY 10 421 Ho Hp X3 +Si
Rds =Si ITHUT INCH - 1208, Z0OM0O%E Y A
BRI BAEHR NI T +S1 Xhs —Si RicH LT
KThHo12. JOBIRIMOERITH D & KB

NTh-1z. 10521 HiT 0T, Lp X5k Mp T3 T Hp X3t 3 AT, Mp IXDSChicik X,
Eid +SiX & —Si RKIZINTHELTHh 1223, HplX Lp XS /INTh 1o, EBITPES h ABRSHRD
(i HSTUXDS —Si I U TINTG D - 1o, BEEIZEL ZALITDWT A B &, +SiKsL0r —Si KOwgh
DN THDE, Lp XD +Si Kz EF TN D A ZHRWTH, Lp Xis L o8 Mp XKCIZAEE Difttric U1z
BEHERIIIEAERIL US> T2, Lp XD —Si X D3N D ABREHEERD WS AHRILA S htzes, Hp

B8HBHLHIHIBBHITHAL, 20&b3H KiZBWTE 8H8HLIDIFIBHET ML
Table 5. The amount of phosphorus absorbed in each part of rice plants (P;05 mg)
Aug. 8 Sept. 18 Oct. 21

Lp | Mp ‘ Hp Lp : Mp J Hp Lp ‘ Mp Hp

B ' 1si | | © 53.3| 1318 | 109.0| 214.7 | 424.5| 4715
ar - —Si | , . 346, 688 56| 168.8| 339.7 | 293.0

- i N J’ S : '[ : i . B S ' . .

. +8i  39.4| 110.8 | 2331 255  67.3| 137.3| 15.0| 68.0| 177.8

Upper leaf-blade | Tg; 55 ‘ 105.5 ’ 248.6 ‘ 22.0 | 3.8 128.5 7.0 | 47.0| 207.8

S e . e o
. +8i | 155 | 79.2 279.4 510 288.0 783.5 354! 159.6| 377.4

Lower leaf-blade | Tg; | 1375 | 35 J’ 328.9 | 335 353.0 8326 143 171.1 | 311.0
N— ! — L : SRS S et -

1 +Si| 234 1676 | 309.4| 93.8 273.0 388.9| 28.6| 177.0 3456

Leaf sheath Si| 4250 20490 B0L9 509 1586 5250 290 2140 3456
St 1Si | | | 58.3 | 1925 269.7 | 38.5| 1520 2416
em —Si | ; | 41.3| 187.4 3338 20.0 120.0 169.8

) Root +Si 20.5| 60.3 95.8 66.6 93.9‘ 125.1 | 3L.0. 80.0| 79.6
00 —Si| 168 569, 9.5 20.4 ‘ 76.5 ’ 120.6 | 23.0| 33.0| 47.6

hol +Si| 988 417.9| 917.7 \ 348.5 | 1046.5 | 1813.5 = 363.4 | 1061.1 | 1693.5
Whole —Si | 109.3 ] 502.4 | 970.0 | 182.7 | 908.1 { 992.1 | 262.3 | 925.0 | 1374.6
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DEIEmLI.

FAIEES LOKNE 8 H8HBL IHISH O
Mp X Lot Hp X, #5407 10 B21 HD Mp [XiZ3s
W ST XS —SiKICHUT/INTH - T20s, 20
DXz T 81 XHd —Si Kb L TR ThH -
oo DOV BRRIO HEEIC DD 5 FTRAEFHR I L
T Hp X b AT, Mp X3 huzik¥, Lp s
LINTH -7z, EFICES b ABRSHEDELIZOV
THHE, WFNOXE8H8ALHIRF I HET
HinL, 20% 10 521 gETRDLIC.

¥ 8 A8 Hit 5\ Lp Kk Mp X,
+Si X3 —8i KT iU T /T d- 7253, Hp Xk
+8i KAt —Si iz LU T R KTh-72. 9 H 18
HieEs T Lp X 35507 Mp [Xid +8i X3 —Si X
WWHUTH S TR TH - 1255, Hp Kix --Si [Xhs
—Si izl U T/ Th-72. 10 521 HizsT Lp
Xis Lot Hp XT3 +Si X e - St KU T
S12h3, Mp Xiz +Si K75 —Si KITIEUT/INTdH -
72, FSi Rkt —Si KoL st d, w2k
BRHICE T Hp K § AT, Mp X2 Uik
X, Lp Kb /NCh-1z. HFHIMES HhABESH
BEOELZDNWTASB E, FSIXTIIHHARXLE
L 8H8HNS9IH I8 HETHML, ZDO#% 10 A 21
HET®ALI. - SiXKTIEHp iz 8 H8 HH
918 FETHMML, 10421 Bk b Liehs,
MpXix8 A8 H4»H 9ABHETHAIL, ZDHK
10 821 B CHEMmL, LpXiz 8 58 HM»5 10 A 21
HETHA U

% 9HAI8H®HpXAMRT, WIFhd +SiK
23 =S KT U TATH - 12, T OBERIMOL T
Dd 53 FEFRNC 250 T Hp Xt b KT,
Mp X332 AUTRE, Lp Xl /hTh-712. %X
EH 9A18HDS 10 H21 HET H ABREATEIZIE
Stz

B EERREH SO TEYABRKXE S +SiX)d
—SIKITHUTARTH-12. 1S XBLo8 —Si [ XD
WFICBWNTE, 8 8 Hiskov 9 H 18 Hizix Hp
Kb b KT, Mp R ZHUTRE, Lp Kb /b

THh, 10 21 Am —Si KT 250T § B/
A HNTcHs, 10 21 HO +Si Xiz#suvT Hp X

E Mp Ki2iziEC T, Lp RixZzh L HEHS T
Th-12. EEFIES h ABEEROB(IITONT A

A&, LpXo) —Si KT T3 8 H8 A5 10
21 HE T Woddmlizds, ZOMOKIZ 350 Tid 8
H 8E»5 918 HETHmML, 10421 FiTid
brLi.

AkREE 8 B8 HiTIsu T Lp X, Mp X5k o¥
Hp KO3 g +8i [Xp8 —Si [KIZlbL T/ TH -
7. 9118 Flizas T Lp K5k or Mp [Xix, +8i
[X#3 —Si IZILTRTH- 7248, Hp XTid +8i
[XAs —Si K [KUT/INTh -1, 10 421 |Bigisn
TIEHAOABXE E +SiXp: S XIT [LUTAT
bt EBEHRINTINT, 5 SEK e
DTN D ATRILBE ORI D ABRE R
7o tn IS Y ABSTHROLMITONT A
SE, UOBERINO T D53 Hp Xid8 H 8
H»5H 9 A 18 I -cHint, 10 H21 Hicidmdbuie
H5, Mp X35 500 Lp KIZWFN L EFICE-TH A
[ g aitvits:L )l || DA A

(3) &Y ABORER

TEBE AT 2K D ABSH RITET % KET
(RBRERLO D AT REDEGEZ2/RT &2 KD b
Tdhhb.

BO9A 18Rk 10 A 21 HitisuyT, Lp Kik
ESi [Xps —Si KIZH U T/NTH - T2h8, Mp Xk
of Hp [Xid +Si X4t —Si KT kLT KT h -1z
FIWREIE & ST K ko —SiKE BT, Lp X
D3k AT, Mp Kpiz ik s, Hp X s /hT
b7

s 8H8HB LY 10 A21 HitisT, LpIX
1 +S1 X3 —Si KU TKTH - Tds, Mp K25
Xo° Hp iz - Si (X238 —Si [T LT DFEMITN
THh-1z. 918 T 50T Lp X 2550 Mp [Xid
81X ST LT /NT B 72%,  Hp (K
L8i X E —SiKiFFHe Th -1z, 8 A8 HITE
T, ST Hp K& Lp K23z U T, Mp
XiZZ L b INThH-12hs, - SiIXT ik h ABRBE
BOKIOWKIEE DWEVBATH-. 9B 18HE
o 10 A 21 Hizdsn T, SR lor —Si RO
WTFRE HABBEROKREOXIIEKRTH-T. &
HABEIXIE +Si [Xas Lo —Si XD B
DT U O RS BCERIIA U Tens, 2 ORI &
13H ABBH RO IORIZERTH - 1.

WEH R DABXED 8 A8 HIT BT +Si XA

Si (X



KOO ABRBCRET T VROESE 91

=Si KITHUT/INTh 1043, 9H BB HIZBLTI
81 Xpt —Si KU T A Th-72. 10 21 Hi
BT Lp X kor Mp X3 +Si Xai —Si [XiT [k
UT/NCd - 7%y, Hp Xix +Si (X —Si KigL
TKTH-1z. +Si X0 Mp X518 Hp [X, —Si
XD Lp Kis Lo Hp Kz T, /EFEDET T L
TEOIED OB 2R LTt FSTIXO Lp[Xix 8 A
8HW»SH 9 BHITHML, #omEbLiz.
72 —SiXDOMpXiz 8 H8HMS 9 H 18 HE T
L, 10 B21 ga®ing iz, +SixiesnT8 A
8 Hix Mp X d AC, Lp Kaschuz kX, Hp
Xosigd N Ch-72. 9F 18 Hitiz Lp XX Mp[x
BFFACC, HpXiz#nk h/hedh -1z, 10 H21
Hizid Hp X3k d AC, Mp [Xaicucx s, Lp
XA /NTH-12. —~SIRITHT 8 A8 HIIL
Mp R & Lp KigizFREIC ¢, Hp Xz 21 L h/hT
botzhs, 918 Hicid Hp XH3id AT, Mp X
& Lp RIZKEF L Th-72. 10 [ 21 Flizid Hp X
E Mp K izizme e, Lp Xz vy b /INTChH-
1z,

¥ A IBBHITHNT HHAMIK &b -SXH
=SiKICHUTINCH-1hs, 10 321 Hiiz® b A
BIXE b +Si X 81 KU TKRTH -1,
BENOHEC »2D o TR OABRIXEYL 9H18H
25 10 H21 HETHALIZY, BP0 AR
SHARDS /NI VI E KTh-T0. +81 KT T 9
H 18 HiTix Mp X»3htd AT, Lp K hugimy,
Hp Roi g4 /Ch-1z. 10§21 H itz Mp [X &
Hp idizizlo ¢, Lp Kzl h /hCdh -,
—~SIRITHT 9 B 18 FiTiz Lp IX»3E & AT, Mp
Xz huc ks, Hp RS /NTh 1205, 10H
21 Hiziz Mp [X& Hp iz i3izE e ¢, LpiXiz#
NLb/hThH-1C.

O 8 H8HITISITA Lp Xiskor MpIX, 9K
I8 Hit 4517 % Lp X352 0810 B 21 Hi< #5135 Mp
XTid, +8i X —Si Kt U TR TH 1208, #
DD XITISNT i +81 X E —Si KISEFE T Ch
512 OEBBRIMOATEIT b 5 F BRI
WTHABMBEOKREWVEEKRTH-72. F12H/D
ABBIX & B BEF O U DN BRI U1z,

) FRERIY ABESER

B RINTIS N A KFBEAHOLORIEE b ABE
FIIH6 RITRUIZHEH ThH 5.

a. JEHERB Y ARE

8 H8 HIZH T Lp X +Si X3 FALEED 3

RT, TE, BSIOEBOIECNTH -T2, Mp
XD —Si RIZTAHE, 388, EAIEES X oROIE
INTH 1203, Z DMK TN S FAIE &
KT, ENZE, FTEMBIN WO /NTH-72. 9
B 18 Hizdsi T Lp XT3 +Si KIS FAL S E &k
T, BNENEL/NTH-1003, —Si Rzl
EAIEELSR S KT, KRS b NThH Tz, Mp X
Tid +Si RITTHEE, —Si Kizhsh i b AT,
RS Rk of —Si KO W s Lo, o
BALITLEUTE UL N TH 12, Hp KT +S1 Ris
KO =S ROULF N G AN R S AT, LUTFHNn
B, B, LA, %, BBIOROIMITNTH-
72. 10 A21 Biz#s T Lp RT3 +8i X5 & o8 —Si
ROWFNd, EMES X OEBMBOWMIZELTK
ThH-12. MpXTix +Si[Kiz%, —SiXizFhrse
DBERLANTHH, FSIREB.LO —Si XKDOWFh
MWL /NTH-72. Hp KT +81 Kis ko —Si[X
DWFNE, AR XA EALIIZ L T
KTH Y, 8, s/ Th -7, BRI
L UTOVBIRIMOAEC b 54, Hp K, MpiX
BLO Lp RO I e O ABSHERII NEL-

+-

BEALICOWTAD E, KDEHTH B,
M O9HBHRIRBOTHHIABXE S +SiXp
—SiKICHUTKTH -1, 10 21 Bz TR/ D
ABXE S +Si X &SI RO Hlic K3Eix 7o - 1.
WINDOXE 9H 18HLS 10 21 HE TR LI,
EVZE 8 HB8HIZHWLWT Lp XL or Mp XGit
FSI Xt 81 KT kLT A Th - 123, HpXTit
S -SIKICHUT/INGh -1z, 918 Hitk
WTRBDABXE & +HSi KH —-Si RiZ U TAT
dH-72. 10 21 HigdsoT Lp Kis ko Mp XTid
+S1 X5 ~Si Rit [k LT ATh - 1205, Hp X Tit
81 XB—STKITI LT AN T - . EBRGRIC
BT DNT AL E, Lp X558 Mp RiZAEED
HETTRE > TR LTz0s, HpIXIZ8 HBHMS 9 H
BRETHIL, Zo®BEmLI.

RS LORNE 8 H S8 Hits T LpXKis .k
O MpXTid, +SIRW —Si KIZILLTKTH-T
B%, Hp XCit 81 X5 —Si [KiIcHi L T/NT b - 1.
9T I8 Hiz T Lp X 6L 08 Mp X O FALHE 12
CSUXAS—SI KW H U TATH - tehi, Hp Xid+Si
KE-SIipNUFFUTH -T2, HNEETDONTAHRS
L, LpXTuk +-SiXhs —SiXICIH U T KTh -1z
2%, Mp Xkt Hp XT3 +8i X & —S8i [Kidizig



Oct. 21

Lp
0.03
0.05

0. 48
0. 36

Hp

18

cFERINR

Mp

Sept.

- MRk B2
Lp

hi &

HRE -

1
Aug. 8

0.29
0.18

74 J5E B |
+Si
—Si

=+Si

—Si

‘ Immature

Table 6. Contents of various forms of phosphorus in each part of rice plants (P,O; %)

Inorganic phosphorus

a.
Upper leaf-blade
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c. Phosphatid phosphorus
2 Aug. 8 Sept. 18 { Oct. 21
. Lp Mp Hp Lp Mp ’ Hp | Lp ] Mp J Hp
i N ; . | f |
| 4Si | ‘ 0.10 | 0.12 ‘ 0.12 ‘ 0.0¢ | 009 | 0.05
Ear | Mature | _g; 0.10 | 0.07 | 0.09 | 0.04 | 0.05 0.04
‘ +Si | 0.05 | 0.10 | 0.12
| Immature = __g; | 0.04 | 0.05 | 0.06
—— e e e - . — . - ‘:“A S S SR - S . R
' 4+8i| 011 | 013 | 0.18 | 009 | 001 | 014 006 @ 011 | 017
Upper leaf-blade '+ "gi | 609 | 011 = o027z 011 008 | 016 003 009 . 0.32
E e - - e L I e T
' Live 4si] 0.0t 011l 019 | 0.08 | 014 | 02 014 | 031 | 019
1Lower§ | —Si| 005 | 0.23 | 0.60 | 0.03 | 0.14 0.35 002 | 0.11 , 0.3
eaf- |—— | e ! \
blade | 4Si | 0.0l | 018 0.28 |
Dead - —Si | 002 | 028 | 0.51 } %
S — . . S — S O — S — — S——— S ‘
e | i
4si 0o | 017 | 028 | 011 | 014 | 019 | oot | 019 | o027
Leaf sheath  —Si| 011 | 0.20 = 0.3 | 003 | 009 | 0.24 | 0.02 | 0.13 | 0.12
Stem +8i | 008 | 011 | 0.13 | 0.06 | 011 | 0.13
—Si | 0.07 | 0.07 | 0.16 | 0.08 011 | 0.26
—_— ‘ ! ! —
Root +Si| 007 | 022 } 0.28 | 0.06 | 0.12 012 | 008 | 0.12 | 0.12
' —Si| 0.09 | 0.15 | 0.28 | 0.03 | 0.10 & 0.17 | 0.03 | 0.07 | 0.09
—— P— ‘ - _— - ) e e e p— -
d. Protein phosphorus
Aug. 8 Sept. 18 Oct. 21
| Lp \ Mp i Hp Lp | Mp Hp Lp Mp Hp
. | +si | 0.06 | 0.11 | 0.06 | 010 | 0.12 | 0.12
Mature | _gj | 0.04 | 0.09 | 0.08 | 0.09 | 0.12 | 0.14
Ear | e — —= | ‘ i
i 4si | : L 0.10 | 0.16 | 0.1
| Immature | _ g; | ! 0.10 & 0.12 | 0.13
. ! —_
| i i
L ' 4+Si| 007 | 005 | 008 | 006 | 003 | 005 | 0.07 | 0.09 | 0.12
Upper leaf-blade | _g; | 079 | 018 = 015 | 0.1 | 0.09 | 0.12 | 0.03 | 0.05 | 0.09
EL. . . 4Si| 005 | 006 | 0.07 | 0.06 | 0.02 | 0.08 , 0.03 | 0.06 | 0.05
Lower | =1V ~Si| 007 | 009 | 0.17 | 0.05 | 0.07 | 0.11 | 0.04 | 0.08 | 0.12
leaf- R . ’ |
blade -+-Si ! 0.04 0.22 0.16
Dead —Si ! 0.04 | 008 | 0.13
, +Si| 002 | 004 | 0,07 | 0.12 004 | 0.13 | 003  0.03 | 0.03
Leaf sheath ~Si| 007 | 0.05 | 0.07 | 0.04 : 0.03 | 0.06 | 0.03 | 0.06 | 0.05
st L 4Si | ! i 0.05 007 | 011 ' 015 | 013 | 0.08
em —-Si g | 0.03  0.04 | 0.05 | 0.03 & 0.04 | 0.06
Root | +Sil 003 ' 010 | 009 013 005 007 | 0.09 0.17 | 0.20
0o —Si| 003 008 | 0.4 004 006 003 | 0.05 008 | 0.08
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FUTh-1z. 10 A21 Hizk T, Lp X Tl --Si
K& —SIRIZALTH-12h35, Mp X Tt +Si K8
—SiRWIILT/INCH b, Hp RT3 +Si[Xhi —Si
RITHUTKRTH -T2, ITEBFBITPE S B{kico
WTHDLE, DTFNDOXEHEFTHBEIT LI
U, ZOHERY ABMARO NIV XD KThH -
1z.

HEH 8 HSHIT T Lp Xk Hp XTIz
481 X3 —Si RITH U T/INTH - 7258, Mp KTCi
+SiRE —Si RIZFICTH-12. 9 18 Hizisi T
Lp K&k or Mp XKCix, +Si X4 —Si Kigkh LT
RKTh-1chd, Hp [ XCiz +81 K& —Si K32
UTho-1z. 10 H2 FHZBHBNTHHABKXE B -Si
Rb3 —Si RICHUTINTH -7z, EERGRITH: S 2
BTN TH B L, ST KigFnd 8 S8 Amn 9
RAIBHETOE»izmL, zogEblr. —Si
KiT# T Lp (X5 L 08 Hp RIEE TP - TR L
rzhs, MpXix 8 H8B»5 9H 8HETHALL,
ZO%EmLIz.

¥ 9 H 18 HigdsiT Lp K#skor Hp XCi,
81 X & —Si KPUHTFAL Th - 7ohi, Mp XTik
+S8i X5 —Si i UT/INTH -7, 10 21 Hicks
WT Lp K TE +Si X935 —Si KU T/ TCdh - 12
23, Hp XTid +8i K —Si R U TKRTH Y,
Mp [XCid +8i K& —Si [KIHFFRCThH -T2, /L=
BREIEIET >N TABE, LpXTi29 A 18
H»5 10 521 HE T Uz, Mp X#s5X o Hp X
D+SiXTiz9H 18HMS 10 21 A ThdMmic
WL, —Si XKTibd»iagbLic.

B 8H8H, 9HI8HIBIXI0OH2 HIT 5
T, Wb Mp R +Si [Xpi —Si KiclhL T A
Th-120% LpKiskof Hp KTt +Si X & —Si[x
REREECTH -T2, TR0 TNOK S AEH T
Lizdsuwgd .

b. GHRED AR

8 H 8 HITH T, Lp X0 +Si RTCId _-A13EHs it
DOEALTIEL T FH UL ATH b, —SiXTid hehg,
TS LY BRI L T, Budais ko
Thotz. MpXD +Si KT BBEIRTH-1:
B3, —SIX T FOLLEDS fbOEALICHIL TEL LA
Th-tz. HpIXod +Si K3 LA dhod AL
UTKTHY, —SiXTRTFMIEN S KTH-1:.
9 H I8 Hitds T Lp X +Si Ridfl, ArgE, o
f, NI, B, FBIOHNIEOBIC /NE ST
W3, = ST T HOINALE K25 -2, Mp K

Tld ST X35 L 07 —Si KOO § BRO 344 K3l
DIALIZEEL T UL KTh -1z, Hp K +Si X
TIZEB LOFENOTAITIE, (THHE Y ABED RIH
INIL-T2h%5, —SXTIZHEHE 35 L oF KT a0
Wi, ZOMOMATS ALtz 10 521 i
BNTEHHABXE S, Blis Lot EAI L
UTHUSRTH -7, D AR & /¥ALz sty
AITHIE D ABRS TR E OfITI3—EO BT 5
MAQIEESR A

TIBALITDONT A D ERDI ) TH .

9 B BB HIZHWT Lp [X Tt +Si[Xpi—Si X
CHUTINTH 12k, Mp s Lo Hp [XCig +8i
K8 =81 FITHL TR T - 72 10 ] 21 [gasinT
Lp Xis L of Mp XCHflas L ovftid +Si (Xa8 —Si
KITHUTINTdH » 7. Hp XTI -+Si (Xps —Si
XITHEL TR THh o ons, Hhik +8i1%h1 - Si i)t
UTINTH 7o, EEHRMICAES 2 >0 Tasb
E, RIXEL9H 18 HpS 10 J]21 g CHanL 7.

EALEE S 8 H8 HITdn T Lp Xz - Si [Xps —Si
KITHUTKTH H, Mp [Ruf 481 X)s - SiXichs
UT/hTH Y, Hp Xk -+Si (K& —Si X332 RL
Th-oto. 918 H2 L 10 [ 21 1iinnt, Lp
KIs L Mp Xk 4-Si X9 —Si [Kiz [T Keh
- T2h3, Hp Xid-FSipICATESRE b A Bhi s Sy
ot EFIAES B0 Ta b &, Mp X35k
" Hp XD --8i [Xis ko8 Hp X0 +Si [Xi28 H 8
H5 9 H I8 Hz TAasiz@d L.

TAES X O RENTE 8 H 8 HITHWLTH Y ABBIX
Ed S XHs =St KiclbL /ey, 9181
TEUWT Lp XK +Si (X3 —Si X JLUT AT H -
123, Mp RGE5 o8 Hp B --Si XS — St et L
TINCH -1 10 21 BT T Lp K3+ Si [Xp8
=SiXIZ IkUT KT dh 1243, MpiXistor Hp X
(EASEXDS —STIKIZILL T/INGd - 1o, TRt
PES AT DOV T A B &, Lp X i +-Si Kid 251
P> THIIIL, - SiKADd s 250 .. Mp
KRk Hp XD ~SiXTid 8 8 FHndH 9 H 18 [
FTICHELIMWEPbLIL.

B B HBHIT BT A hAmRXE b +SiX
=SIKI LT /INCh -2 9 18 HIT #5000 T Lp
XT3 +SEXD = ST U TATh-2hi, Mp
(XL Hp [XTig -+Si X< HESHE b A lBs Mt X
NWigdpoto. 10 21 it ABXE L L Si
XA —Si XL TN T dh - 1.

9B T Lp Kt S E —SIK L



BIEHETd - Tohs, Mp X +Sixhs —SiKictt
LTAkTHY, HpXid -+SiXKh —8i [Xiz LT
ThHotz. 102 AT HHABXE L S
~Si Kb UT/INTH -1, 97 18 HNS 10 A 21
HF Tz Lp XTI BmL 72as, Mp X%
o Hp XTixwsnd gbur.

B8 A8 Iz T Lp Xt~
LUTARTH 1200, Mp Xis k¥ Hp [XTix 4 Si
[Kps —Si UL T/INTH -7 9 18 FITHnT
Lp [Xi3 +Si Xps ST L L TATE - 1203, Mp
g S e —Sif<psr e -ah, Hp XKt
+Si ITAiHRE h ARSI S s 72, 10 5 21
Fiz 250 T Lp X 2502 Hp [XTit - Si X2 —Si
KIHE L Tdh - 1208, Mp IX Tk -+Si X235 —Si
AT L TRT I - 7. AR M LN T
R OBINDIA B IS 7.

c. IGTHEH AR

8 H8 Hizin T Lp X

LS1XAT —Si [XiT

P S1XTIE B D

AT, NS L/NTDH - T25, Si X T
Wbt b AT, RS RS INTdh 12, Mp XD
ST L AT, FEED R T h - 12

i, = SEIX T FALHED B T, LAY S /D
Hp (X +Si XTIl 45 LoD e
T, RFRLYE 3 L8 BAIHE 2k hANT B - T’fﬁ
~-Si IX"C-‘C*t'H\'./' i) fmw;'ﬂzfx'fa;lt LT HLULART
120 9 18 HuiZin T Lp Tt -+ Si X i35
S OREDOOT %\/ it L TR, '4f ﬂff\faxﬁm INT D
o tzhs, —SiKid EALGEE L R M oMALIZ L L T
B & Hi '_'}\"(“m -1z, -’vlp X0y -Si [KTIIA N Ens
55 AT, ROk L NCH - 1h8,  —SUXTW
AL B OYERIIZILL T S 2 KT 72, Hp
(Xo> +STPCTIRAUE 15 Lo PO Moo hLiT e
UTNTH-tehy, ST s KT, F
RN C AU Y, Mg s /INTh- 1z, 1073 21 1
350 T Lp (KO0 8t [XTid FALSED Mo AT
ILUTATH - 1oh, —SUX TN OMAL § Ak
redne o, Mp RO +Si XTI FALYEL Moy BALIC
UTIH S DT RTH - 1243, —SUXKT L $EfEH o
WALCHE LT KTHh -1, Hp [Kod 81 XTI
DL KT, Bl ﬁx%)J\C’J)’)f’f.); A B EE S i
s OURAED MO VBRI L TATH D, W, #E
BLOEBNTH -T2 T ﬂ‘l.d)Hflwu.}JL"C b hA
FRULEAE ORI PEL Y, BRI O R FNLONREE D A
[ AR RS (RO A
FELIZ DT D L RDIEH Cdh 4.

THh-1z.

KOO ABRNHICEETT RO ERE 95

f5 9 A 18 HzdsiT Lp X +Si X & —Si X3
T HETH -1, Mp X 5k Hp XCit +Si
XA =S [LLTANCH -1z, 10 21 10 50
T, BUTOWTiE, Mp KTt St X ~-Si [RiZlt
LT ANTHh-tond, Lp Xisdkof Hp XTUE+Si X &
=81 [Xid 13 ‘fli‘fJD'GerT:. BT B HAR

K&} F‘Sl X381 KiZtb U T KTdh -7z, #hHA
BRIX E 4 9 T I8 Fi s IOH 200 F TH(PRIRD L
7.

LAzgs 8 H8 LT T Lp X #5508 Mp [Xit
481 KHi--St XTI LT RNTH-12h3, Hp XiZ
Si X4 —Si W;J:tu C ']\'C’a) 120 9 H 18 Hizisn
THYABIKE L S X8 -SRI LU T/ITDH -
1o 10 4120 Fiz2snT Lp K45 5o Mp X3 --Si X
I-SHIKITILL T R Tdh - 2hs, Hp X +S51 X8
—Si I LT NTd - o TS B o un
TabE, Ip XTE ST PG L --ST ROVt
DY HEE T U te sy Wb % BUMDY A S s,

-MPP(«)LL)‘ Hp XT38 38 n 9HIBHAFET

WAL, FO®%MME LT,

CRALER R OTRUEE 8 H 8 HITH L TR D ARRIX
~ 4 =S XA ST XK LT /T H -T2 9 18 |
AT, R Lp X T+ Si X3 --Si IXITLE
UTATh -1 Mp (XTI -8 IKE 81 X331
WUECH Y, Hp XTit+S8ixXHi-8i X1z [L LT
Rt 376 O ABRIX & b S (X3 —S1 X
LU Ta o I0F 2L Hicts T LpREs &
O Mp K1t 4 SE XK ST L TRTHh - 72d3,
Hp <Ki3 &Sy —SEIZb LTI TH - 72,0 HBH
VIR S BT O T AL L, CSTIXT i /EE D B
to T WL, --SUIXKTC Wb A BN A H L

>
iz

il 8 H8 HIZ T (b ABRKE L, +SilX
Hi=Sipcle L TN E S 7. 9 H 18 T T Lp
K45 ko Mp [Xid - STIXAT—STHIZILL T AT H - 72
%%, Hp l><ct + 81Ky =SipKzbL T /hTh - 72,
10)J21u BT B Y AMIKE L S - S

kLT }\uu’))/:- IR PE S BT D
L, LpiXTit -SiKiz 885 9 18HET
WAL #wEiirb L rohs, ST A 3T
aiv b Lo, MpIXTCiE 8 F18 A 9 H 18 1
FURLL FoBRmL 7. Hp XTix ~SiXit8
F18 E1 9 H 18 H ¢ prb L 20 BIIL 7248,
SSEKTE P D AREIK R SRS LT LTI i

T -1z,

LT
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% IR HICH VT Lp X #5100 Mp X 11,
SIS XITIL LT A TH - 1245, Hp X2 +Si
RS =SLXI LU TN H -7z, 10 421 AigisisT
Lp Xid +-Si X3 —Siiclb LT AThH Y, MpX i
FSTXE —Si XA L Tdh - 1245, Hp K13 +Si
X3 —SiKIT b T /INTHh-12. 8 A8 HAD 9
18 Hg T Lp X +8i X5 J o8 —Si XL,
Mp [X#5 L O Hp X0 +Si (K CIE 2bhS 72 55— 1255,
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Summary

The rice seedlings were grown in the culture solutions with and without silicon in which
three levels of phosphorus were contained as shown in Table 2. At the three growth stages
(Aug. 8 ; maximum tiller-number stage, Sept. 18 ; ripening stage, Oct. 21 ; mature stage), the rice
plants were separated into several parts, and then various forms of phosphorus in each part of
rice plants were analysed according to the method in Table 3. The results obtained are as fol-
lows:

1. In the rice plants supplied with silicon (48i plants) plant height, number of spikelets
per ear, weight of 1,000 mature grains, and especially the percentage of fully ripened grains
and weight of mature grains were ascertained to be larger than those in the silicon deficient
rice plants (—Si plants).

2. +Si plants had equal number of the tillers and the ears to —Si plants at the low phos-
phorus level (Lp), and had smaller one than that in —Si plants at the middle phosphorus level
(Mp), while they had larger one than that in —Si plants at the high phosphorus level (Hp).

3. The relative orders of number of the tillers and the ears of rice plants were Lp<Mp==
Hp in +Si plots, and Lp==Mp > Hp in —8i plots. In both +4Si and —Si plots, the weights of
1,000 mature grains were decreased as the level of phosphorus supply increased, and the relative
order of the weights of mature grains was as follows; Mp_>Lp >Hp.

4. At the maximum tiller-number stage, the content of total phosphorus was highest in the
upper leaves of Lp plants, and in the lower leaves of Mp and Hp plants. The total phosphorus
contents of -+-Si plants were higher than those of —Si plants at the maximum tiller-number stage,
and were approximately equal to those of —Si plants at the mature stage.

5. The total phosphorus contents in each part of the rice plants were increased with phos-
phorus supply, and the difference of the total phosphorus contents in ear between Lp plants and
Hp ones was considerably smaller than in any other parts of rice plants.

6. The rate of total phosphorus distributed to ear increased as phosphorus supply decreased,
and at the mature stage it was higher in +Si plants than in —Si ones both at Mp and Hp.

7. The ear accumulated mainly organic phosphorus at every phosphorus level, and the other
part of rice plants accumulated mainly inorganic phosphorus at Mp and Hp.

8. Lp plants had the rate of distribution of inorganic phosphorus in each part lower than
Mp and Hp plants. At Lp, +8i plants had the rate of distribution of inorganic phosphorus in
each part except ear, which was lower than that in —Si plants at the mature stage.



