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Effects of silicon on chitinase and p-1, 3 —glucanase activities of rice
infected by Rhizoctonia solani and its relation to resistance
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Abstract: In order to understand the mechanism of sodium silicate on enhancing the resistance of rice to sheath blight.
We hydroponically cultured two rice cultivars with different resistances to Rhizoctonia solani ( R. solani) infection
(resistant cultivar 91SP, susceptible cultivar Lemont) and invested the impacts of sodium silicate on rice exochitinase,
endochitinase and -1, 3 —glucanase activities under R. solani infection. The results showed that after being inoculated
with R. solani, the rice with sodium silicate application (the Si + rice) had lower (but not statistically significant) dis-
ease rating and disease index compared to the Si- rice plants in resistant cultivar 91SP, but the Si+ rice plants of sus-
ceptible cultivar Lemont had significantly lower rating and disease index with relative control effect of 27.42% compared
to the Si- rice plants. Uninoculated with R. solani, applying sodium silicate could increase chitinase activities of 91SP,
and increase or significantly increase chitinase activities of Lemont, but it had little effect on B — 1,3 —glucanase activities
of 91SP and Lemont. After being inoculated with R. solani, chitinase activities were induced to increase firstly, and
then decreased. In conclusion, applying sodium silicate could enhance the resistance of 91SP to sheath blight by increas-

ing chitinase and 8-1, 3 —glucanase activities, and enhance the resistance of Lemont to sheath blight by increasing chiti-
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nase activities, but the reduction scale of chitinase activities in Lemont with sodium silicate application were lower than

those of 91SP.

Key words: rice; silicon; Rhizoctonia solani; chitinase; B - 1,3 —glucanase
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Table 1 The inhibitive effect of Si on sheath blight of rice
CE RS mR WWIEH XA
Variety Treat. Rating DI RIE( %)
91SP -Si+R 3.33+0.46a 37.04+2.58a

+8i+R 3.00+0.32ab 33.33+1.96a 10.02
Lemont —-Si+R 5.17+1.89a 57.41+5.14a

+8i+R 3.75+1.02b 41.67+2.78b 27.42

¥ (Note) ;: DI—Disease index; RIE—Relative inhibitive effect; — Si +
R—Si rice plants being inoculated with R. solan; + Si + R— + Si rice plants
being inoculated with R. solani. RIFIPAREZFRRERE S BEK

F Different letters in the same column means significant at 5% level.
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Fig.1 Effects of silicon and inoculation with Rhizoctonia solani on exochitinase activities in rice leaves
[H(Note): BRI —FfEMER—RAAFHBRRNEZRE 5% BE KT Bars superscripted by different letters within

the same cultivar in the same day after being inoculated with R. solani are significant at the 5% level. ]
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Fig.2 Effects of silicon and inoculation with Rhizoctonia solani on endochitinase activities in rice leaves
[ (Note): EHHFE—RFHEMHER—RXARAFERRERE 5% BF KT Bars superscripted by different

letters within the same cultivar in the same day after being inoculated with R. solani are significant at the 5% level. ]
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Fig.3 [Effects of silicon and inoculation with Rhizoctonia solani on p— 1,3 —glucanase activities in rice leaves

[H(Note): AI—@MEMER—RXABFHERTZEZRIE 5% BE KT Bars superscripted by different letters within the

same cultivar in the same day after being inoculated with R. solani are significant at the 5% level. ]
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