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Abstract; Sheath blight caused by Rhizoctonia solani infection is one of the three major pathogen-caused diseases in rice.

Sodium silicate has been reported to improve the resistance of rice to sheath bright. In this study, we invested the impacts
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of sodium silicate on rice photosynthesis under Rhizoctonia solani ( R. solani) infection. We hydroponically cultured two rice
cultivars with different resistances to R. solani infection ( resistant cultivar 91SP, susceptible cultivar Lemont ) and
characterized different photosynthetic physiological parameters.

Our experiments showed that: (1) After being inoculated with R. solani, the rice with sodium silicate application ( the
Si+ rice) had lower (but not statistically significant) disease rating and disease index compared to the Si- rice plants in
resistant cultivar 91SP, but the Si + rice plants of susceptible cultivar Lemont had significantly lower rating and disease
index with relative control effect of 27.42% compared to the Si- rice plants. (2) After being inoculated with R. solani,
chlorophyll content, net photosynthetic rate ( Pn) and stomatal conductance ( Gs) of rice leaves were decreased
significantly , while intercellular CO, concentration ( Ci) was increased. After treated with exogenous sodium silicate,
chlorophyll content, Pn and Gs were increased, while Ci was decreased. (3) After being inoculated with R. solani, PS Il
maximal quantum efficiency ( Fo/Fm) , PS Il effective quantum efficiency ( Fo'/Fm') , PS Il actual photochemical efficiency
(®PSIl ), photochemical quenching ( gP) and acyclic electron transfer late ( ETR) were all decreased, but non-
photochemical quenching ( ¢gNP) was increased. The Si + rice plants showed less changes in these fluorescence
parameters. (4) Si + rice plants showed less boost in MDA contents upon R. solani inoculation in both cultivars. The
results suggested that, exogenous sodium silicate application can alleviate the decreases of photosynthetic rate induced by
non-stomata factors and the damage of photosynthesis system, increase photochemical efficiency, improve the foliar

photosynthetic ability, reduce the degree of leaf lipid peroxidation, and enhance the rice plants resistance to sheath blight.

Key Words: silicon; Rhizoctonia solani; rice; photosynthesis; fluorescence parameters; MDA content
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1 #R5HZE
1.1 KRS

IR (oryza sativa L. ) @R X SOR A B S DL R mFP 91SP AU ik Lemont , #F & KRG R F
7485 5 72 ( prochloraz) @ #f , ZE X G 74 27 C PR ZE M — 0, B3 ZE 10 L p AW FLIL IR AR 28
WK ES K 48 75 9 6k F o 9 Kimura B B2 7, #0437 mmol/L, ( NH, ),S0,0. 37, KNO,0. 18, KH,PO,
0.21, Ca(NO,),0.37, MgS0,0.55, EDTA-Fe 9.0 x10 >, MnS0,7.3 x10 > ,HB0,9.3 x10 >, (NH, ) (Mo, 0,,
1.5%107°,ZnS0,1.5 x10 ™*, CuS0,1.6 x107*, %5 1 ALK E K Kimura B E%%,1 BEHRHLSKEE
FW. UWEBRES 1K, F2d#H 1K pHE, AW pH{EN 5.5, 88 1 F# 1 IKERRK.
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WE 4 MO, OfaEARER (Si -R -, B CK) , QB EEEERF (Si -R +) ,@MAEAEFM(Si+R -) ,@m
HEM(SI+R+), BMMEHEER 4K,

TKREA K AR, ik 298 Kimura B EFFWINARERMN, EFRB 4 1.5 m mol/L, IN ARERRGN G FIF 6
BRIET pHAE N 5.5, GkAEREIETLRER Kimura B EFFRECH AT HMZE B K S A RER, 20 E#FSE <0. Im
mol/L,
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pwmolCO,m s ™) KFL 5P ( Gs,mmolH,0-m s ")  ffi 8] CO,¥kEE ( Ci, pmolCO,zmol ™),
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N 3s J& , FTFRAE,5s R MRREAL R BT /NI (Fo') . HEFASEWT . /IS (Fv) =Fm - Fo,
B ZERER (Fo/Fm) PST AR FER FRUE(Fo' /Fm') SRR BRI (¢P) = (Fm' - Fs)/(Fm'
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TR 3 iniR, MG 55 6 RIEBHTT 2 8 RtriR.
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Lemont AN A B AR B8 RO B2 T SREEAL B, AR B 16 OCR 5 27. 42% o UL R SPATGREIE 3 T KA
XTECRR DU, R B B R T BN SR EIDLE, B T AU XK R EE , RAA — R RERIEA

F1 BEXNABOEROBERER
Table 1 The inhibitive effect of Si on sheath blight of rice

Sh#h Variety K38 Treatment a2k Rating WG %L Disease index FAX}B53L Relative inhibitive effect( % )
91SP Si-R+ 3.33a 37.04a —
Si+R+ 3.00ab 33.33a 10.02
Lemont Si-R+ 5.17a 57.41a -
Si+R+ 3.75b 41.67b 27.42

* FAFARR/NEFRBRERBPERNZRBE(P<0.05) Data followed by different small letters are different at the level of 5% ; T [f] the same

below; Si- R + means the Si - rice plants being inoculated with R. solani, and Si + R + means the Si + rice plants being inoculated with R. solani

2.2 RN EK R A SRR S BRI

TR ML E S5 (B 1) iR m i KBRS R S8, BRIEREG, A KRER
PR 2 & BRI, JFREN R B IE K T B 3 T (P <0.05) , SRIEACTE T FEIE B B B O T INRRAL B, HU i i
O1SP HNAEALER A 4% 2R & B T FEIE B 2/ T /B i Fi Lemont,,

—— 91SP+Si+R —¥— 91SP-Si+R —8— LemonttSitR  —y— Lemont-Si+R

50 —0— 91SP+Si-R  —&— 91SP-Si-R s —0— Lemont+Si-R ~ —A— Lemont-Si-R

n}-4# 3£ & Chlorophyll content (SPAD)

{

0 1 2 3 4 5 6 0 1 2 3 4 5 6
A Ja K 3L Days after inoculation (d)

Bl RSO RE SRR R A R

Fig. 1 Effects of silicon and inoculation with Rhizoctonia solani on Chlorophyl content in rice leaves
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Ik B SRR P Gs 8, BERER Ci &, SBIIMEAL B/ Pr,Gs BT FRIBEEA Ci 39 ETHIBE, TR
T3 CO, [ i S Ak ik AR BR A , 445 BORBE B RR . X T UK b 91SP , SR AP SRR B 7T FEAR T A B9
HOREERM R FE , IR FHE CO, M, HIX 3 MEIRTERMESE 3 RABLBREB/N, Ikt 575 X H 2
AKRGTESE 6 RENEFHIAL IR 2 5 15 BEKF, it BE RS P Cs H, BEREM G {H, REFL
RRBEARGT , IS A X 2 R _ B 3 MEIR TG B,
2.4 JHREXHEFLCRRE EKRE T SRS HEE R

Fo/Fm AHE AT R EMYIM A PSTRPDERER LR, B PS TSRO OEREF Bl R, ik PSTI
BRICMWFEH R REMSRREFEOLT (B 3a.b) , AN S INRE I GRAEAL B Fo/Fm {H 22538 K5 BEFPEL
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Fig.2 Effects of silicon and inoculation with Rhizoctonia solani on net photosynthesis rate (Pn) , stomatal conductance ( Gs) and intercellular CO,
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B3 e AU RN R RS A

Fig.3 Effects of silicon and inoculation with Rhizoctonia solani on fluorescence parameters in rice leaves
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BBE T X T R

qP RVIZETOCHEL AR K REL, EERBAE TR PS TR B Ol T o B BEAT IR e e
FRE, PR R BRI BRI, WX PSTLRAIHE T34k QA FALEH —FEE, AR PST RO IF R
i LB, T gNP 2T R3S B HE A2 K R, R T PS T B DRI S BEA BRI TG A B A% T
DASRETE AR I BB 7, ETR MR RV A T3 R, oP 4L (1 3g.h) F1 ETR(K 3i.j) 5 Fo/
Fm ZEAc a8 -dra L, gNP (B 3k.1) 5 Fo/Fm ZRACREE AR , X LR SORR G , M A R ERE AT T
FetbaE RN RE B, v TR R T I, JE R AT FERBE B hn , T ANARAL B2 L SR AEAL BRI T A Ttk
RBIHIRERL R T i@ AR T PR fa S e BB R B3
2.5 MEEENEMLMRE KT A MDA & BN

ME 4 TTLE BRSO R KR r MDA S8 8 b7, BN ik Lemont iy MDA F87E55 1 X
WLk —IE(H , B4 2 MDA & 8 B2 5 TREAMEHE (P <0.05) sTUR i 91SP 7255 3 KA A —I8{H, H
HEApALIE MDA & BB W TREMAE (P <0.05) . WFFSCRRERMAT , B & in e AL B
MDA & BIHAMT RBE T oA (P <0.05) s PR M FHnaE AL #E MDA & B7E%8 3 KA R IEMEH/G A
BEMTHRAEEALI(P <0.05) . XUARRZEMG T SURNE T | R B A ZHRRAR AR 3 AR A, X d R Y 2%

e IR THUR M
—e— 9ISP+Si+tR  —»— 91SP-Si+R —e— Lemont+Si+R —w— Lemont-Si+R
—o— 918P+Si-R  —=— 91SP-Si-R —o— Lemont+Si—R —a— Lemont-Si—R
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Fig.4 Effects of silicon and inoculation with Rhizoctonia solani on MDA content in rice leaves

3 HAigHitie

AR, SRR T RGO 8 1640, 98 T /K R X SOR R B TT 1k , 45 31 B3 158 T 120 b
Lemont Bk, SUMRERILSE ,KFEH A HER &8 HOEEER(Pr) MIRILFE(6) H T, feE CO,
WP (Ci) EFto Farquhar 2 AIAN™, Ci EEY R/ TR S AR A S FLBR B B9 4K 4% , Pr . Gs A1 Ci fHF
I P, Pr B RO SFLRR] AR, 2RI A P BORRIRAERES Ci EAERS, LWDEAERERE R R R
FERALFRE o A<iBe s R UL SOR R B R GG KRS Aot e 1R R BR ) B R T BB R i JE AL FRBIF HE Y, X
SERESENY UEREEBKE 2 SOEYERESHH IR Pn G T, G EFARMMI, TimeET
WRLHRE RAT AR R T BRI, Pr.Gs BT FRIBER Ci B9 EFHIBEE , AR TR h RIS
) &

MR RO R B B R AP ER SR R R R, A SR TS HORE , M LR
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WJa, Fo/Fm Fo'/Fm' \®PS T B2 HORBEFPEIMR(P <0.05) , BiBA PS T i b 02 BIIh , SEBR e U R T
M, T R BRI RE RS, )t A BRIF L 4R 4L ATP Al NADPH 3/l X W RE R FEOL AR R T I E
BIRH, WM eI B Fo/Fm Fo'/Fm' (OPS Il B T BB B T BREEAL B (P <0.05) , AR R MR T
JERERAL BRI TR, R EUMITE IS, qP 1 ETR TR BE TR (P <0.05),1 ¢VP AR BE L
(P<0.05), M PSTTRBIH 0324 QA BB RARESE &, PS 1T KR PO TR 3 L Bl F B, SR PR 4> LL il
W, XL SCHPRZRE) PS TR R DA BBREA TR E Y L AT 0 S , N T A BB S 500 B 508, TR i 7150
AT R, Rt PS IR R PO AR 4R S AR B FERCE N, S BUR TOUAER R R B e A ERZ M H
X5 Lucia Guidi™*"' % NI 45 R AL TEFE AL A P ETR BT H 8% B T AL H (P <
0.05) ,gNP & T B BE M T SREEALEL(P <0. 05) , BB AL FE M 7 PS 1T S RE PO IF LR 4> FL B3 n , 5% PR
o BT B AR T T, A T aER s e .

USSR SORRE R G , FBCPS T RN H 02 BIBIR , B (L3R T ke, 3 RIBUR BRI, Db &
PURE i R PAERA PS T SO DA LS RV RE R, B4 DA B PIIE B e R B re B I BUR BB , VT RR7E
PSIL s RE 4 O, B AL O, , BREAMUK A L FHOTE AL PSI Z {334 O, TR A B B3t O, , RBUEHA
RS FRIT ™ 51 AR L Bk, T MDA & B R EARE A BRA =Y. ARB PR E RS
3 MDA F &38R 13X — &, TihnaE ] LA R BB & &% MDA F RN (P <0.05) , Yi B ek Ik
BTERSEMAT . AR —EMX TR YR IR, 3458 SOD,POD.CAT E# AR RE
Fy B AT FTREHISS PS TSR R DR | 2R A Rk RO SR, S R L 7= A T e R, 8 5 2K RS
GUE7R

ABFERY , REFMLARE BT , WA R I s et AR B M i B8 S AR i I R R TSR
EEFAR, RZBEKF(P<0.05) , ZELAMRERIHFZMT , REXTER G EITURRBCR IR 6 3E
NBE . XFEF TR B TIURMM B S RAESRNIUNES , A 5 BEA SO L SR Y 8, 4 s
MR IEH AT RE , S BRI EOE A R M SR TS JSF M SC SR RS A0 8 b o B 2 5 RO
T AR B HHURRE B, B R ORI RS, (M A B TR B R DL RE R LR IR E R,
&L RER A N e RS R 2 B, HE— U S AR FIL R ) o TAMRAN AR T LL4R A M B BLIRBE T, &%
f# T SRR S RISTEMOL S VUG B0 & , ATTECE T A B9E & k.
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