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Effects of Silicon on Phosphorus Accumulation in Different Rice Varieties

WANG Xiaojun'?, HU Anyong'?, CHE Jing?, SHEN Renfang!, MA Jianfeng'-**

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Institute of Plant Science and Resources,
Okayama University, Ganshan  710-0046, Japan)

Abstract: Silicon (Si) is able to improve phosphorus (P) nutrition, but the underlying mechanism is still poorly understood. The aim
of this study is to investigate the effects of silicon on phosphorus accumulation in different rice varieties including four indica and three
japonica accessions in hydroponic solution. Addition of silicon significantly decreased shoot P concentration in both indica and
japonica rice varieties, but hardly affected the root P concentration. Si did not affect P uptake, root-to-shoot translocation of P in all rice
varieties, but improved P-use efficiency and increased ratios of P/Mn and P/Zn in plant. Gene expression analysis of P transporter (PT)
genes showed that only OsPT6 was down-regulated by Si in japonica varieties, but not in indica varieties. The expression of other PT
genes was unaffected by Si. Taken together, Si has different effects on P accumulation in different rice varieties and improved P-use
efficiency is probably attributed to higher P/Mn and P/Zn ratios, resulting in higher P availability in plants.

Key words: Japonica rice; Indica rice; Silicon; Phosphorus transporter; Gene expression; Rice
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HA 2GR IS8, k] LU SR R i AR e
L e D TR A 0021 [T e T LA e A A AR
eI FTRARKER, T2 FR . 2848
BIRRMER, G S AR, BEAE
i = Ak 0 N A S EH C S ER 2y b
AT T A BT HRAE o B ] 14 5 S 300 3y — 1 4 P )
IR, FERIFEAHEINBEAL AT, it EERR N
AN Sl NG i 1 =T Y = 1 B | FE R 4R 2 [ 778
ST HAE R AR B KT BT G T KRS A b1
THP il ERBE MR HIEAM T, i
FETT LS I/ INZZ P Wl I M 2e) . REFER B = N AT
% SR P B8 2 FH T30 5 0l (M) IR (Fe) B WAL
BEEAF AR N B R 832527, JF HI i 7 IR R A
BILBR A4 3 06 I 5 1 FE DR () Rk 21, ek, e
RERE R K B 25 T KRR AR, AT RE R T
HR R TR A UTRR , W/ T Bl A o A MA I RIS i ) rh
BRI RFER , DTS T B 28290, S5cil 2 8K,
KR M b RE Y SRBR O T R 2 SRR Rk, AT
WD TR IR 30 VA TR RO LA BB ST
T EARZ, (RIS FIVRE RS X TRk i 107 A9 40F 2 D0 e A
. B, ARWFICR K EHRR, A58 T AR FORE
e X R A i o R

1 HREHE

1.1 RPN R ERKINE

TR0 T 7K e it Pl of2 A S 56 =5 v A 7K A o e
BEHLPEIERY, 23 JEHIFE Kasalath(7001), Bei Khe
(7021). Vary Futsi(7040), Deegeowoogen(7124)F1f#
& H A (7069) . Shinsyu(7081) ., /\HRAE(7101)(F 1),
IKFER T RIKIRM, JFCET 30°CRRRERE 7240 i
2 2d, SRIFHRBEIEIF RN &, IR
BT &4 0.5 mmol/L CaCLIFAY 1.5 L ¥R
w, R, S d RS 12 KK B E
FW TSR (pH 5.6). HFRWE 2 d¥ 1 Ik, HYTE

REQ25~30C, BRLTEEFH,
x1 Kk FEmih

Table 1 Rice cultivars used in this study

5 4 IKFG I
7001 Kasalath Al
7021 Bei Khe ARG
7040 Vary Futsi Al
7124 Deegeowoogen Gillbiz
7069 H ARG i
7081 Shinsyu e
7101 R e

1.2 Rt

AT KA SRR 2 P A AL (+ST) . DA (-ST) 77
WP AN, JEREANBEAN Sk, InGEALBE T R LR
AU EEA 1 mmol/L . REFRIE R ERRHN B i A FH
BT g (Amberlite IR-120B, H* form)f S 758
PR 0, A BRI 3 AN
1.3 MEmMBRAZX
131 MXmEME Zad 7 dmek sk LS
FHERRTHCE T PR 8 5 mmol/L CaCly I Wi i Uk
IKFEMRAR 3K, SR 73 WO B /K R AR 22 F il |3 T
HETCREBME . A FERTE 70°C A4 TR 3 d,
SRIGIMA 60% FOGSIR A TIF M o A% b TH A TR 28 30
PN A5 505 F ICP-MS(Inductively coupled plasma-
mass spectrometer, 7700X; Aglient Technologies)il| % .
132 s ERERNRES T & 7d
BE. WREALIS , BUKFR RFES, TERA TR UR,
JH RNeasy Plant Mini Kit(Qiagen)#2 Ui RNA, HF%
FEUEHH B ] ReverTra Ace qPCR RT Master Mix
with gDNA Remover(TOYOBO)#44L i cDNA. fifi i
SYBR Premix Ex Taq™ (Takara Bio, Inc., Japan) j7¢
Yegekl, JfF LightCycler 480 (Roche, Hit) 4T
ST P E B PCR. OsPHOIL2 519 5 51
CCAGAAACACTCACATGATCACC  (forward) i
GATGAGAGCAAACATGCTGAAAAC(reverse)
OsPTI 5I1¥F% K 5'-CGCTTCCGTACGAGTGG
TAGT-3' (forward)Fll 5-GGTTCTTTCAAATCCAGGG
AAA-3'(reverse); OsPT2 5141 F5H 5'-TGTCATA
AACATGCCGTCTCG-3' (forward)Fl 5-GCAGGGAA
AGTTCACAAAATC-3' (reverse); OsPT4 {51955
5 AACTCCACGACCTTCATCGTG(forward)Fl CAT
CGTCATCGTCCTCGTTCTC (reverse); OsPT6 1514
%) H 5'-CCGACGCCTATGACCTCTTCTG-3' (for-
ward) Hl  5-ACCTGCAGCACCTTGGACATGT-3" (re-
verse); OsPT8 WI5|¥IF74 % 5-ATCCAGGAGGAG
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CAGGACAAG-3' (forward)fl 5-CACGATGAAGGT
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Fig. 2 Effects of Si on phosphorus-use efficiencies(A), uptakes(B)and root-to-shoot translocations(C)in different rice cultivars
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