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Piriformospora indica’

INDUCTION OF BLAST DISEASE RESISTANCE IN RICE PLANTS
BY ENDOPHYTE FUNUS Piriformospora indica
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Table 1. Genes and nucleotide sequences of primers used in this study.
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Gene name Sequence Reference

Actin F: 5- CTGCGGGTATCCATGAGACT -3 Zhong et al. 2009
R: 5- GGAGCAAGGCAGTGATCTTC-3

Prib F. 5 - AGGCGTTCGCGGAGAACTA -3 Zhong et al. 2009
R: 5 - GAAGAGGTTCTCGCCAAGGTT -3

NPR1 F. 5- GAACCCGGGATGGACACCACCATTG-3 Chern et al. 2001
R: 5- AAGGATCCTCAAGGTACCTCCAAACCAAG-3

Lox F. 5- AGATGAGGCGCGTGATGAC -3 Zhong et al. 2009
R: 5- CATGGAAGTCGAGCATGAACA -3

WRKY85 F. 5- CAGCAAGAAAAGGAATATACAAAT -3 Ryu et al. 2006
R: 5- CTCAATGTGTTTCCTAACATTACA -3
)Jdé)H)JMﬁLbVC)’)‘A;JJﬂ%JM :Lfbﬁygf‘uﬁ

S35 patie SladSd ) S L OLLS S
5SS S e i b e A Y sk 4 S
Olpled ot e T Ly s 03 4 Jilote 03l 5 035,50
F ool Sl e Sl dle ol e s
o L OLalS sy ol el (1 JSs) it e
L OWLS 5 Jomte b ol T OLLS 552 ¥ (S50

LS e p el augfjﬁfvf;,ﬂgﬁ:

c:‘,ﬂgﬁchwwja
)Jﬁ‘)&.&cu.f}jﬂj&)kﬁ&ﬁwﬂuij) Qﬁ‘))
C)l_; l_’ o.)._..i': )l_a.:: dl_ﬁl.gg )J ﬁw.(IRRI 1996)
bf)l_:&ﬂ LJJ‘J.;L'Z_M:‘ &Q\)\)‘W&Lﬂ‘fﬂ)}iﬁ
VLY Slas onl 6l S o (S0 Olse 5ls 0L

4}4{‘) J\BLS OLAL:?)J ﬁWG\S&J}J‘)J.ML}JG M}J

Dolas sl Tef ool SHETL JSdsn (s 03
o glaadyed 0 P indica « by e 5L e VPo
Sy 2B il dalld aosad o Ll il odod ol
¥ )35
2ty s s S S o w S L
crald o3 DL remen 5 (a1
ElE o=l S s oha) i ady; 5o PLoindica 2l
T L I R W, R RSV - B S| W e

AL

Solom 4 DL o g ST

Sl o

o 3 JSSe sy ol (Sl s pen L
Sles OlS S, s (Mackill & Bonman 1992)

S 355 G dee YUY laasd () 5800 Lok

Y$o



ol 5 D (ol 4 S sl WO, S0 5 (g gm gt e Ao

d}‘bwduﬁ‘)?)@‘ﬁ‘),&f G)GL’ ;~w.v“ “)v.h

slaad sl 51 0L 1) el (gaasd slaas 3 Ls (¥ 1K3) el

Tr e oSS 58S 8L, Piriformosporaindica ; ; sKw 95! T8 L g g NS e 4y By S iy N JSS

Fig. 1. Chlamydospores of Piriformosporaindicain cortex of riceroot tissue.
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Fig. 2. Electrophoresis patterns of PCR products with specific primers Tef on agarose gel (2%) in TBE 1X buffer. Lanes: M,
ladder (100bp Plus); 1, positive control (DNA extracted from the fungus); 2 and 3, plants grown in soil treated with
mycorrhiza; 4 and 5, plants treated with mycorrhiza grown hydroponically; 6, control plant.
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Fig. 3. Disease development in rice leaves inoculated with Magnaporthe oryzae . Right, treated with Piriformosporaindica; left,

not treated.
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Table 2. Analysis of variance for disease evaluation parameters in rice plant treated with mycorrhizal fungus
Piriformospora indica and control plant at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
MS Slas o Ske
gl sl aSd sl ”JﬂgﬂC‘ Lo ys ;;jﬂ;f,\; 65')1“’-')5 RS Gtﬂ
Number of Sporulating % leaf area affected Infection Type DF sv
Lesions
28.16* 308.16** 4.16* 1 Treatment ,l.s
2.83 9.16 0.33 2 Errorlas
19.80 23.59 16.49 CV il uss b

M)J&}@JL«S}'C]G‘N)JJ‘JJM%'J;Q:**}*
* and ** : dignificant at 5% and 1% respectively.
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Table 3. Comparison of mean disease evaluation parameters in rice plant treated with mycorrhizal fungus
Piriformospora indica and control plant at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
0 gl sl 4SJ slotas 2 I S s d s Infection Type 3> 1 s Treatment Lo
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%10.66 220 4332 Control Jals
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05 (gls sme NI LSD Osasl pwlal r cditen Sosline Gy = glyls &S ola Sl O i 8 3
Mean in each column followed by different letters, are significantly different using LSD test.
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Fig. 4. Expression patterns of NPR1 gene. Rice plant treated with mycorrhizal fungus Piriformospora indica (Right) and rice
plant without mycorrhizal fungus (left) at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
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Fig. 5. Expression patterns of PR1b gene. Rice plant treated with mycorrhizal fungus Piriformospora indica (Right) and rice
plant without mycorrhizal fungus (left) at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
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Fig. 6. Expression patterns of LOX gene. Rice plant treated with mycorrhizal fungus Piriformospora indica (Right) and rice
plant without mycorrhizal fungus (left) at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
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Fig. 7. Expression patterns of WRKY 85 gene. Rice plant treated with mycorrhizal fungus Piriformospora indica (Right) and
rice plant without mycorrhizal fungus (left) at various times after inoculation with the causal agent of blast disease

(Magnaporthe oryzae).
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