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Abstract: [ Purpose] Rice sheath blight (RSB) has been getting more and more severe recently and
has become the most devastating rice disease in some areas, which significantly affects rice yield and
quality in China. Because Rhizoctonia solani, the causal fungal pathogen of rice sheath blight is a fac-
ultative parasite that has a strong saprophytic capability and a broad host range, it has not been suc-
cessful in breeding rice cultivars that are highly resistant to the disease through using traditional
screening methods. In order to determine RSB related genes for disease resistance researches and
breeding programs. [ Method ] This study was designed to inoculate R. solani on the seedlings and

mature plants of four rice cultivars that varied in their resistance to RSB, and later determine their res-
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istant gene expression quantitatively through qPCR 24 and 48 hours post inoculations, respectively.
[ Results | Both signal transduction genes of WARK71 and WARKS53 the played a crucial role in in-

teraction between R. solani and rice. Both genes could be used as the indicative markers for resist-

ance against RSB. [ Conclusions ] Our results also demonstrated that key switch genes are likely

present in regulating interaction between R. solani and rice. In addition, it will be helpful to systemic-

ally analyze those components of rice resistance to RCB, which can provide a theoretical basis for ra-

tional use of resistance genes, cultivation of rice resistant varieties, and prevention and control of rice

sheath blight.
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Fig. 2 Symptoms on the adult rice plants
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Fig. 3 Relative expression levels of different genes after seedling inoculation
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Fig. 4 Relative expression levels of different genes after adult stage inoculation
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[ S50k ]

[1] EE, Y, 5kEe. KLU R EBEM]. L
g FHRFE R AR HAREL, 1986.

21 A, &5, B, & REFEITSE (X) KBL
993 B 38 A% 22 B 1R I AT 9 (9], B ROl K 2 AR AR
2002, 25(3): 36. DOI: 10.3321/j.issn:1000-2030.2002.03.
009.

[31 JET R, #UE, MR bk, IR R S KRR SOk e
J& A 58 B BE 77 WA (0], R0 B AR, 2002, 32(3):
214. DOIL: 10.3321/j.issn:0412-0914.2002.03.004.

B, T34, WREPT, . A = A0 5 vk
G A ARG BUR R R AR (R RS WA [T]. R4 993 B 2241, 2009,
39(1): 104. DOI: 10.3321/j.issn:0412.2009.01.017.

Ao, R, N, & R MRt ST S
R[] KA, 2000, 26(1): 19. DOIL: 10.3969/j.issn.

(4]

(3]


http://dx.doi.org/10.3321/j.issn:1000-2030.2002.03.%3Clinebreak/%3E009
http://dx.doi.org/10.3321/j.issn:1000-2030.2002.03.%3Clinebreak/%3E009
http://dx.doi.org/10.3321/j.issn:0412-0914.2002.03.004
http://dx.doi.org/10.3321/j.issn:0412.2009.01.017
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E0529-1542.2000.01.007
http://dx.doi.org/10.3321/j.issn:1000-2030.2002.03.%3Clinebreak/%3E009
http://dx.doi.org/10.3321/j.issn:1000-2030.2002.03.%3Clinebreak/%3E009
http://dx.doi.org/10.3321/j.issn:0412-0914.2002.03.004
http://dx.doi.org/10.3321/j.issn:0412.2009.01.017
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E0529-1542.2000.01.007

5 1

X B, A KRR LR B A P SRR DGR N ) IR AT

737

(6]

(7]

(8]

(9]

(10]

(1]

0529-1542.2000.01.007.

TETRE, BRORIGE, AR, 4. ZKFE AN [F) S it Ao ) (4 SR
993 470 A% T4 RS0 95 3 BT UG (D). AR 0 BE S A
2014, 44(6): 658. DOI: 10.13926/j.cnki.apps.2014.06.
013.

ANURATHA C S, ZEN K C, COLE K C, et al. Induc-
tion of chitinases and f-1,3-glucanases in Rhizoctonia
salani-infected rice plants: isolation of an infection-re-
lated chitinase cDNA clone[J]. Physiologia Plantarum,
1996,97(1):39.DOI:10.1111/j.1399-3054.1996.tb00476.x.
ZHAO CJ, WANG A R, SHI Y J, et al. Identification of
defense-related genes in rice responding to challenge by
Rhizoctonia solani[J]. Theoretical and Applied Genetics,
2008, 116(4): 501. DOTI: 10.1007/s00122-007-0686-y.
BT, B AR, AR S, 5. KRG SO KO 1 1
PRI 1 PBZI W 3R 3K s 5 [J]. M 4 9 3 2= ), 2006,
36(4): 317. DOL: 10.3321/j.issn:0412-0914.2006.04.007.
TAKAHASHI A, KAWASAKI T, HENMI K, et al. Le-
sion mimic mutants of rice with alterations in early sig-
naling events of defense[J]. The Plant Journal, 1999,
17(5): 535. DOI: 10.1046/j.1365-313X.1999.00405.
KANEDA T, TAGA Y, TAKAI R, et al. The transcrip-
tion factor OsNAC4 is a key positive regulator of plant

[12]

[13]

[14]

[15]

[16]

[17]

hypersensitive cell death[J]. The EMBO Journal, 2009,
28(7): 926. DOI: 10.1038/emboj.2009.39.

CHEN X W, RONALD P C. Innate immunity in rice[J].
Trends in Plant Science, 2011, 16(8): 451. DOI: 10.1016/
j-tplants.2011.04.003.

LIU W D, LIU J L, TRIPLETT L, et al. Novel insights
into rice innate immunity against bacterial and fungal
pathogens[J]. Annual Review of Phytopathology, 2014,
52:213. DOI: 10.1146/annurev-phyto-102313-045926.
LIU W D, WANG G L. Plant innate immunity in rice: a
defense against pathogen infection[J]. National Science
Review, 2016, 3(3): 295. DOI: 10.1093/nsr/nww0135.
ZRB . SUR T T 5 2R DT ) 46 B K Rd BT A SRk (R 3%
KWL [D]. BB =B ARlR 2 2013.

A, SFAN. S BO6E B PCR IR R FIEE 7 i
[7]. ZEWIBAGEIR, 2009, 20(4): 598. DOI: 10.3969/j.issn.
1009-0002.2009.04.041.

BN, RN, R, & AU B AR SRS P
R KRB )] WA 7)1 A "7 #4), 2003, 29(4):
322.

WAL TR


http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E0529-1542.2000.01.007
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.1111/j.1399-3054.1996.tb00476.x%3Clinebreak/%3E
http://dx.doi.org/10.1007/s00122-007-0686-y
http://dx.doi.org/10.3321/j.issn:0412-0914.2006.04.007
http://dx.doi.org/10.1046/j.1365-313X.1999.00405
http://dx.doi.org/10.1038/emboj.2009.39
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1146/annurev-phyto-102313-045926
http://dx.doi.org/10.1093/nsr/nww015
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E0529-1542.2000.01.007
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.1111/j.1399-3054.1996.tb00476.x%3Clinebreak/%3E
http://dx.doi.org/10.1007/s00122-007-0686-y
http://dx.doi.org/10.3321/j.issn:0412-0914.2006.04.007
http://dx.doi.org/10.1046/j.1365-313X.1999.00405
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E0529-1542.2000.01.007
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.13926/j.cnki.apps.2014.06.%3Clinebreak/%3E013
http://dx.doi.org/10.1111/j.1399-3054.1996.tb00476.x%3Clinebreak/%3E
http://dx.doi.org/10.1007/s00122-007-0686-y
http://dx.doi.org/10.3321/j.issn:0412-0914.2006.04.007
http://dx.doi.org/10.1046/j.1365-313X.1999.00405
http://dx.doi.org/10.1038/emboj.2009.39
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1146/annurev-phyto-102313-045926
http://dx.doi.org/10.1093/nsr/nww015
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041
http://dx.doi.org/10.1038/emboj.2009.39
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1016/%3Clinebreak/%3Ej.tplants.2011.04.003
http://dx.doi.org/10.1146/annurev-phyto-102313-045926
http://dx.doi.org/10.1093/nsr/nww015
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041
http://dx.doi.org/10.3969/j.issn.%3Clinebreak/%3E1009-0002.2009.04.041

