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Genetic Analysis of Rice Neck Blast Resistance in Huang-Huai-Hai Region
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Abstract: [Objective] To identify the rice blast resistance and the genotype of rice varieties in Huang-Huai-Hai Region,

[ Method] the rice blast resistance of the rice varieties collected from five districts of this region was identified for two
consecutive years through artificial injection and natural induction in rice blast nursery. The genotypes were analyzed
with the functional markers of Pita, Pib, Pi54 and Pikm. And the cluster analysis was carried out according to the rice
blast resistance level. [Result] 85.2% and 65.9% of the tested varieties were sensitive to rice blast through artificial
identification and the blast nursery identification, respectively. 84% and 65% of the tested varieties carry Pi54 and Pib,
respectively. But the cluster analysis result showed that Pi54 and Pib have low contribution rate of rice blast resistance in
this region. [Conclusion] The rice varieties in the region have low resistance to rice blast, as these genes confer weaker
or lost resistance to rice blast. It is crucial to screen new resistant varieties and utilize new resistant genes for breeding.
Key words: rice; rice blast; resistant gene
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Table 1. PCR primers used in this study.
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Target gene Primer name Sequence(5'-3") Production size/bp

Pita Pita-F AGCAGGTTATAAGCTAGGCC 1042
Pita-R CTACCAACAAGTTCATCAAA

pita NPita-F AGCAGGTTATAAGCTAGCTAT 1042
NPita-R CTACCAACAAGTTCATCAAA

Pib Pib-F GAACAATGCCCAAACTTGAGA 365
Pib-R GGGTCCACATGTCAGTGAGC

pib NPib-F TCGGTGCCTCGGTAGTCAGT 803
NPib-R GGGAAGCGGATCCTAGGTCT

Pi54 Pi54-F CAATCTCCAAAGTTTTCAGG 216/315
Pi54-R GCTTCAATCACTGCTAGACC

Pikm Pikm1-F TGAGCTCAAGGCAAGAGTTGAGGA 174/213
Pikm1-R TGTTCCAGCAACTCGATGAG

pikm Pikm2-F CAGTAGCTGTGTCTCAGAACTATG 290/332
Pikm2-R AAGGTACCTCTTTTCGGCCAG
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Table 2. Classification of rice blast resistance grade and
the genotype analysis.

% HMESEZUE
Group  Resistance grade Pita Pib Pikm Pi54

5 L5l Percentage / %

I 3.2 17 65 12 88
II 3.0 0 0 0 100
it 2.0 58 67 8 58

Percentage / %

200 F
100 f I_I
0.0 " " . 5

Pita Pib Pis4 Pikm
E1 FEEREEEERERXKERMERTNS S
Fig. 1. Distribution of blast resistance genes in the
cultivars in Huang-Huai-Hai Region.
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Table 3. Distribution of blast resistance genes in Huang-Huai-Hai Region.

L% 7 e HIFS LA

. Jiangsu Anhui Henan Shandong Beijing and Tianjin

e L1 Ll L b Fe bl
Genotype IR IR ZEEE IR R

Percent Percent Percent Percent Percent
" 1% " 1% " 1% i 1% " 1%
7t B A5ZER None 0 0.0 0 0.0 4 20.0 0 0.0 0 0.0
Pita 1 29 0 0.0 0 0.0 0 0.0 0 0.0
Pib 2 5.9 0 0.0 0 0.0 1 5.9 0 0.0
Pi54 4 11.8 1 333 6 30.0 2 11.8 5 35.7
Pita+Pib 2 5.9 1 333 0 0.0 0 0.0 3 214
Pita+Pi54 0 0.0 0 0.0 5 25.0 1 5.9 0 0.0
Pib+Pi54 18 52.9 0 0.0 4 20.0 9 52.9 2 143
Pib+Pikm 1 29 1 333 0 0.0 0 0.0 0 0.0
Pi54+Pikm 0 0.0 0 0.0 0 0.0 3 17.6 0 0.0
Pita+Pi-b+Pi54 4 11.8 0 0.0 0 0.0 1 5.9 2 14.3
Pib+Pi54+Pikm 1 2.9 0 0.0 0 0.0 0 0.0 2 14.3
Pita+Pib+Pi54+Pikm 1 2.9 0 0.0 1 5.0 0 0.0 0 0.0

x4 BEMXAMERUERES]
Table 4. The percentage of resistant varieties in Huang-Huai-Hai Region.
LA 2R T AR SR HLIX
EIRER YW Rv Jiangsu Anhui Henan Shandong Beijing and Tianjin
\dentiication method e Roe TSI BRI B SI%  HUR RI% GRS BUR R R SI%  HU RI% R %

HR%E Al 235 76.5 0.0 100.0 20.0 80.0 0.0 100.0 7.1 92.9
FH [8) 5 2R % NI 47.1 52.9 66.7 333 15.0 85.0 29.4 70.6 35.7 64.3

Al, Artificial injection; NI, Natural induction. R, Resistant; S, Susceptible.
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