H4TH EAH
2008 48 7 A

HliRFEER (B ARRERR)
ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI

Vol. 47 No. 4
Jul. 2008

R BRERIRLR AR
ek, BB, BN B, BRI
3 &', RRK, THR, ma’

(1. FTREFBE RBRFE//FEELE ESMEEKFTHELERE, Iz M 310029;
2. EAHE RS FRRAEA, K 100037)

W E: R RER ORI A B AR B TR A YRR . YRR R B L, K
BRI, BFO T BB KRS PRI R 4L Sty K, Na, Ca #l Mg BEFTRIVATIFI . WBAEREZY, ¥
KA G B . I AR E o R BRI DB 4 FRAMRIGYR , B SiBREAMEOR 87 Si B AE B
7, FEIATTHE LB — 8. EMENEEERTRY, HE Ca7eKBET L5 Si
M, KA1 Na £ RO RASEGR TR, Mg FEMAFIFALRE M BEAR BEER . ARE KM AR
fir 8% Si {HAMEIERER -0.25% ~0.23% , #BH T HATC ARG 8% St E M AR ( -0.17% ~0.25% ),
RINGE R EIR TKREM AR i R B2 RBE R, BERGLRTEM P9 MEBIR T R RSN 12408

SCfRiE: Rk RMLEAME; KRS oA
FESES: 0613.7  SCEAFRIRED: A

HEYIRAAT TR, A EMASFRERMR
FAS AT BB 2 B F AR AR SRR
VLA, WA R TR 2R D 0RE JE A 4 s AN PR ) £t
BORBH I, A=Y R AL R AR M A
BAR pSEIRSYN BB S 8

R ST L B P O SUR TR =K
TR, BILPHAETHAAK T LI0P Mm%
W, HAERY TR i R B E 4 0. 1%
- ~10%, MY TRERBETHEITR (N, 5

%) W REBEEMYAL, BERHYIIN

ERIBTRILR, RADBIURMEY AR Y)
(Equisetaceae) F1—u02 i B 18 {0 /R A BHEY) 89 1E
WHERKDFHITR, (HEAEYEESN ., LR
RE ARG RE I 25 0F BB 9 AT
FREnt™l o ik — i LA U IR A0 % 23 i A 0 AR
PEAMERR, BEARMS WS MBIy AR AR E
W, ORAE TR IE AN s . A0NRE . AT B e
HUSMNEGE M, TE R —Fh KA iR i 5T Si0, (BP
Si0, - nH,0 WIRARE ., EHA) Y. '
MTE G R B Y AE OB I 4k R 3 3R &7
FESM RN, TEAE MY RIERISE A IR AR R B R RO 3R
FAIEE, FFR M XA Aok SRR X IR 2R 1
HEMREIRTR o ELRT, GRS R LA P
WAL BB X G o [F i A A A R R R A 8K

« UFSEHED: 2007 -11 -14
EETE: BRARBEESRIME (40473011)
EBE

EHRE: 0529-6579 (2008) 04-0094-06

Tt RS 22 40 B 9 2 11 A0 S0t 76 37 5 R AT B
B TR, S W AR AR
SRR, AR RS R B B R e 7
BIRERIGL R AME ISR o RAVER R HE A
HIBFAE KA IR ZERT, WECEKAE AR RIS E Y 8% Si
AL Bk — SR, BN > FE52 > 2 >
RUS SR, PRELRREL IR 30 2 B A v 2 F
SRR P D B — 25 T IR R R TR 4 4
PR BB R A R o KRG R ST B B A
Yy, HZEMTYIRE A S0, 1Tk 15% ~20%, —
BRI R R B S A A TR
TG REENREIEY, FEER Z, HAERYE
TN REE W MR AR BB E M, W
e, AUGABR R AR TR T KRG MR R
OLHREFI A R AL, BE R T EFRITCE R RS
(754 o
1 MetsHE
L1 Rt

BRI T 2005 48 4 -8 H7EWTT R SEAZ ML X
PR BT, AR TR SR WK 952 (Oryza
sativa L. cv. Zhenong 952), R FHZ#k /K 55 ¥
FFH ¢ =10% SEKIHET 5 min, K5 FAZEBAK
B WYL, BTN A LB T 25

AL (1979 4R42), B, EAHEAL; BIBERA: REIK; E-mail: finm@ zju. edu. cn




55 4 3 W r%. M oBRERMVREARNE, . . 5. BOHRHE 95

CIEBANIES 10 do 288 RAIFR . @tk mshis
B E B AR, A, . HA BN 60, 40,
24 em, FREEAELCRA, # BRI 8 E
AL, BHRIEKEEA S0 LERK, BRILTEEK
JBE R I Rk A BIF ST BT SR i 7 7

B YRR A Na,Si0, - 9H,0 (43#r4l), &
H,S0, oG F o 7 3% W 44k B 0 0 Y JEE Oy 16
mmol/L, SAMRFH, HEERAE 25 C, pH=6
7KV R R T R o R 2028 2 mmol/L, TR E 1
FIREBRVA W g 8 Y PR IR S R R AR BEER, T2
PR SRR Z B TR RN . W AR
WA AR E SRR, BRI ELR 2
mmol/L, X—Htft vk B 55 [ BR /K A BT HEFE K TR 8
FAPEREMRE (1.6 ~2.5 mmol/L) FHILHL, F
IR AB AR B E SRR E TR, *
B H Bl IR P R R AR AR AR N R A TR
W, DARESmE IR RE e = A i IR 2 AN % e )
BN, A SO R 0 SRR i R R T T
MRAMAI W 3. FHIEFFWAKNEBK, B
14 REHEFFW—K, BiEE 7 KW —)KEFR
WH N, P, K, Ca 1 Mg B REAH, RIBEFAR
BANARERY . 8 HES AT TR AR T
RIZEEAK, RN EFRW pHEFE 6.0 ~6.1 2
[, BRI 3 IKEER

HEBAR 106 d 5, KGRI IR, HAik
MR, FZEEAKRE TS, SRE BRI
Fo W L, KRR E o D i
M EREL, MR BOR R TB (BRI ER N
LS, LBB, LBM, LBT) 4 #B4y, BT 80 CHt4+
BXHET 72 b, PEF AR ZEEAE 0.5 mm G5
HETCR AT
L2 SiERE M E

(1) Si0, $EH 5 #E & Bl E: S
Bk [15] B RHET. BREL 1 g MhHea AR T4
BETHEHRT, £ HF 650 ~700 CTF K
65 ho W IKALJE HIAE LB T 100 mL f4 8 8HBEAR
L, IA10 mL #hER (1:1) 7E 100 CFEfE, 2
JEIAS mL ¥REEIR, MMERZET, REMA
R SRR FIAE TR IS 75 T 3 o T 15 mL 5
IR (w=5%) W& 2 min, KISR0 IR T
UE, HHRMFHEIR (w=5%) FZEWEKD I
VEUEAR 5 WK, A Si0, ULTE MY e 4E A 404
WEDLFHHF 650 ~700 CTFRMLS5 h )5, BT
1000 CHMEE 1 h, 155 Si0, FEfh. AREEIT
BERP R RS, B SO, B, A~
AU RERINERERE,

LBT ———»

LBM—>

LBB —»

LS —#

Bl kFE S Bon R A
Fig. 1 The view of rice leaf sampled

LS: FtiH; LBB: M- f#Br; LBM: M fF Bt LBT: i
AT (FR)

(2) HETRMWE: LRSS RP R IEmE
%5, FMICP - MS il K, Na, Ca il Mg BT &
(3) wERIL R E . SHE3CEk [15] M
BT FEREL SI0, HES, 5§ BiFs EEEE T
BN 15 B S35 SiF, - Bl O R A 3R RS A
(MAT - 253) - £ ik R R B R4 R A
8%Si X 5% [ [ K b vl R O SERD AR vfE NBS - 28
FR o .
830 SiNBS—ZB (%) =
(PSi/®Si) yps s =171 x10°

WIS 8 Si EMLT £0.01% (20),

DA EBARW TR, TR RS AEEFR
LRI RE 43-0) 76 ] b S A2 o ] %t o S B ) 3K
HOO AT PR S TR E R R IR Ah 2 SL B s
56 o ‘

RIGEAR G547 2R Fl Duncan’s 37 2 %k 22 16

2 HRS50M

2.1 KBEHARESHCEWEMZERENSBEN
HELAES, R0 kR K0 BUS
P& 8 43T & AR fLIUF 4 LS > LBM > LBB >
LBT, 7 M #f B & 3 B i A8 b E B oy 5.27% ~
18.73% , W3 N 10.14% , 2% J& B A I K T
NIRRT ST A K, Bt PR RE D

I: (30 Si/28 Si )Sumple/




96 HRZEER (B ARBER) 4%

B THF AN R B A . S BeRERE LBT, REZEAKAEM & B BHEMEE IR K,
BofEREE, HEINH THEEFHZEE RN ﬁé%ﬂﬂ#ﬁ*&f&éﬁé}mttfﬁJ#ﬂm%mﬂ:ﬂfﬁﬁE‘%u
%, BIEERE AT A4 LS < LBB <LBM< TR B,

k1 ABTRRAMPEAEDE, SIAELSHK, SiRE M omH"

Tab. 1 Biomass (dry wt), Si concentration, accumulation and distribution in different parts of rice leaf

i vy FRE/ (g H™") Si FRESH % Si B/ (g #7") Si 43T LB/ %
LS 8.126 £1.324 a 5.27£0.37 d 0.426 +0.039 a 28.10
. LBB 2.465 +0.216 b 13.30£0.59 ¢ . 0.324+£0.016 b 21.37 .
LBM 2.570 £0.203 b 16.19+0.64 b 0.415+0.017 a 27.38
LBT 1.888 +0.194 b 18.73 £0.86 a 0.351 £0.040 b 23.15
u1—3) 15.049 - 10.14 1.516
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Fig.3  Si isotope ‘composition and Si concentration
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Silicon Isotope Compositions and Distribution Patterns of
Si, K, Na, Ca, Mg in Different Parts of Rice Leaf

SUN Li', WU Liang-huan' ,DING Ti-ping® , TIAN Shi-hong®
(1. Ministry of Education Key Lab of Environmental Remediation and Ecosystem Health, College of
Environmental and Resource Sciences,Zhejiang University, Hangzhou 310029 , China;

2. Institute of Mineral Resources, Chinese Academy of Geological S¢iences, Beijing 100037, China)

Abstract: An understanding of the variations of silicon (Si) isotopes in plant tissues has potentially important ap-
plications in elucidating the biogeochemical Si cycle and Si accumulation in plants. Si isotope compositions and Si,
K, Na, Ca, Mg distribution among different parts of rice leaf at maturity were studied by hydroponic culture. For
8°Si values and Si distribution in different parts of rice leaf, there was a consistent increasing trend from lower to
upper tissues (leaf sheath < leaf blade base <leaf blade middle < leaf blade top). Compared with the distribu-
tion patterns of K, Na, Ca and Mg in rice leaf, Ca showed a similar pattern with Si. The concentration of K or Na
in leaf sheath was higher than that in leaf blade. There was no significant difference in the Mg concentration for
each leaf part. It had been reported that the measured 8*°Si values of phytholiths for surficial material on earth var-
ied from —0.17% to 0.25%. In present experiment, however, the magnitude of §°°Si variation among different
paris of rice leaf was even greater, ranging from —0.25% to 0.23%. It is suggested that evapotranspiration was
the driving force for an upward flow of a silicon - bearing solution and silica translocation in rice leaf. Si isotope
fractionation in rice leaf could be recognized as a kinetic isotope fractionation process.

Key words: silicon; isotope fractionation; rice; distribution






