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Pathogenicity differentiation and composition analysis of avirulence genes
of Magnaporthe oryzae in Jiangsu province
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Abstract: In this study, 10 pairs of specific primers of avirulence genes (ACE1, PWLI, AvrPi-ta, Avr1-C0O39, Avr-
Pizt , Avr-Pib, Avr-Pia, Avr-Pii, Avr-Pik and Avr-Pi9) in a total of 621 single spore strains of Magnaporthe oryzae [ Magna-
porthe oryzae (Hebert) Barr] isolated from Jiangsu province during 2013—-2017 were used to analyze the distribution and
frequency of avirulence genes. The PCR results showed that the above 10 avirulence genes were distributed in M. oryzae
strains of Jiangsu province, but the frequency of occurrence was different. Among them, Awvr-Pib and Avr-Pia showed the
highest and lowest frequency (74.56% and 9.34% , respectively) , Avr-Pib, Avr-Pik and Avr-Pizt had high frequency of am-
plification and stable heritability for five consecutive years. In addition, the pathogenicity of the M. oryzae was evaluated by
using Kiyosawa” s differential varieties (KDV). The results revealed that the tested stains showed weak virulence against Pi-
at, Pi-z, Pi-ta, Pi-ta’, Pi-i. In summary, the population composition of M. oryzae in Jiangsu province is relatively com-

plex, and it comes instable. The distribution of avr-genes is quite different and closely related to the geographical area.
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Table 1 The strains of Magnaporthe oryzae isolated from Jiangsu
province, 2013-2017
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Table 2 Primers used for amplification of avirulence genes of Mag-

naporthe oryzae

oL SIS (5'—3") HH i

Avrl-CO39  F;AATTGCATAATCGCTGCGAT AF463528.1
R:GTCAAGCTCAGAACTTTGTT

Avr-Pita F:CGACCCGTTTCCGCCTTTATT EF616489.2
R:TCCCTCCATTCCAACACTAACG

Avr-Pia F:TTATTGCTACCACCTTCCTC AB498873.1
R:GTAGTAACTGAGTTGGCGTT

ACE1 F:CCCAGAGTTGGCGATGATGC AJ704622.1
R:ATGTGGCGGTGACAGAGGAC

Awr-Pib F:GCCGACAATGCGAGGTATAC KM887844.1
R:CGACAGGGAATAACACAGCG

Avr-Pi9 F:GTGCCGTGAGTTTTCCATGT KM004023.1
R:CTTGGAATAGACGGCAGCAC

PWI1 F:CTCAATCCTCTTTTCCGCCG AB480169.1
R:TGAAGACACGGAGCAGAGTT

Avr-Pizt F:AAACCAGGGCAGCCAAAGA LC175951.1
R:ATTCCCAATCGAGCCAACG

Avr-Pik F:ACTTTGGGAACTGTCGCTGTC AB498875.1
R:AGCTGTAACAGGTTCCAGCATC

Avr-Pii F:CCTCGGCTTCTTGTATATTACT AB498874.1

R:TAAATCGTGCGCTTTCAGAT
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Table 3 The frequencies of Avr-genes in Magnaporthe oryzae in Jiangsu province, 2013-2017

2013 4F (45 tk) 2014 4E( 171 ¥k) 2015 4F (89 #k) 2016 4 (147 #k) 2017 4F (169 %) BT (621 #)

TEEE  SAKE ¥ FFAXE WM SALE B SFXs Bl SAXE B &FkxE B

ERm o weR REREK BR R R R MR R R W i

WHREL (%) EHRE (%) RHERE WHREL (%) WHERE (%) RHERE (%)
Avr-Pita 30 66.67 2 1.17 39 43.82 67 45.58 37 21.89 175 28.18
ACEI 26 57.78 79 46.20 45 50.56 127 86.39 54 31.95 331 53.30
Avr-Pia 9 20.00 4 2.34 9 10.11 27 18.37 9 5.33 58 9.34
Avrl-CO39 22 48.89 2 1.17 31 34.83 111 75.51 16 9.47 182 29.31
Avr-Pii 26 57.78 82 47.95 35 39.33 112 76.19 113 66.86 368 59.26
PWLI 5 11.11 6 3.51 23 25.84 94 63.95 18 10.65 146 23.51
Avr-Pi9 11 24.44 24 14.04 24 26.97 48 32.65 0 0 107 17.23
Avr-Pib 44 97.78 125 73.10 61 68.54 144 97.96 89 52.66 463 74.56
Auvr-Pik 40 88.89 140 81.87 60 67.42 99 67.35 101 59.76 440 70.85
Avr-Pizt 39 86.67 129 75.44 61 68.54 123 83.67 105 62.13 457 73.59

R4 2013-2017 EHA FR FEHRBERELSERNFHYEHE

Table 4 The mean frequencies of Avr-genes in Magnaporthe oryzae in north, central, south Jiangsu region, 2013-2017

TEREHE KB AR (%)

L Avr-Pita ACEI Avr-Pia Avrl-CO39 Avr-Pii PWLI Avr-Pi9 Awr-Pib Awr-Pik Avr-Pizt
Pl 14.47 25.64 6.97 12.51 11.59 9.90 35.09 31.45 33.17
Jpep 5.50 10.07 1.16 7.29 3.27 1.73 14.35 13.43 14.50
piN| 15.49 19.07 3.19 14.40 8.19 8.08 27.58 28.49 27.93
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Table 5 The virulence frequencies of Magnaporthe oryzae to Japa-

nese differential varieties in Jiangsu, 2013-2017

TS, IR (%)
oy R
i 2013 2014 2015 2017 F3

DV1  Pi-k* Pi-sh 89.2 80.9 36.4 59.68  66.02

DV2  Pi-a Pi-sh 29.4 23.0 35.5 31.18  30.32
DV3  Pi-i \Pi-sh 6.9 1.1 21.2 23.12  18.16
DV4  Pi-k Pi-sh 89.2 74.3 75.9 67.74 73.03

DV5  Pi-k™ Pi-sh 33.3 29.1 29.0 36.02  31.52

DV6  Pi-z Pi-sh 5.9 1.9 8.3 9.14  7.65
DV7  Pi-ta 6.7 2.7 10.6 10.75 10.89
DV8  Pi-ta* Pi-sh 1.8 1.5 12.9 11.83  10.59
DV9  Pi-z' Pi-sh 0 2.3 2.8 430 6.38

DVI10 Pi-k” \Pi- sh 42.2 13.3 30.9 18.28 28.52
DVI1  Pi-b Pi- sh 72.5 71.5 70.0 72.04 69.75
DV12  Pi-t Pi-k 39.2 51.5 71.9 19.35  50.35

DV13 Pi-k" 8.8 1.9 59.4 63.44 41.73
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