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Genetic diversity and pathogenicity of Ustilaginoidea virens isolated from different

rice false smut balls of a diseased spike YU Mi-na, CHEN Zhi-yi, YU Jun-jie, HU Jian-kun,
YIN Xiao-le, NIE Ya-feng, LIU Yong-feng (Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences,
Nanjing 210014, China)

Abstract: Rice false smut, caused by Ustilaginoidea virens, is one of the main diseases of rice. We obtained
48 U. virens strains from different rice false smut balls of 6 diseased spikes and 23 U. virens strains from differ-
ent parts of 3 smut balls, examined the pathogenicity of the strains on three rice cultivars Liangyoupeijiu ( sus-
ceptible cultivar) , Huaidao No.5 ( medium resistant cultivar) and Wuyujing No.3 (resistant cultivar) , growth
rate and analyzed their genetic variability using REP-PCR. The strains isolated from different false smut balls
of a diseased spike had an evident pathogenicity differences on the three cultivars, and were grouped into 3~5
clusters with REP-PCR, except the four strains isolated from the No.l disease spike. In clustering analysis, the
isolates of one smut ball clustered together in the same group, and the strains isolated from the other two smut
balls in 3 clusters. When inoculated rice with the same amount of conidium, an evident pathogenicity differ-
ence of different strains were still found, and the growth rates also showed the difference of the strains. Thus,
different strains can infect the same grain or different grains, and a grain also can be infected by the same
strain or different strains. However, there was little relationship between groups of strains, based on REP-PCR
and pathogenicity.
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Table 1 The climate condition in Nanjing area on Aug. 12- Sep. 12,
2011 and Aug. 31- Oct. 1, 2012
Date Weather Temperature/ C Date Weather Temperature/ C
8-12 thundershowers 31-25 8-31 cloudy 31-25
8-13 thundershowers ~ cloudy 33-26 9-1 cloudy 30-23
8-14 thundershowers ~ cloudy 34-27 9-2 cloudy ~ T-Storms 32-22
8-15 thundershowers ~ cloudy 35-27 9-3 moderate rain~ overcast 25-20
8-16 cloudy 36-29 9-4 overcast ~ cloudy 26-19
8-17 thundershowers 34-27 9-5 cloudy 29-20
8-18 cloudy 35-27 9-6 cloudy 29-21
8-19 cloudy 33-25 9-7 showers ~ cloudy 27-22
8-20 thundershowers 32-24 9-8 showers ~ moderate rain 26-21
8-21 moderate rain 30-23 9-9 rain showers ~ overcast 23-19
8-22 thundershowers 27-23 9-10 overcast ~ cloudy 27-20
8-23 showers 25-20 9-11 cloudy ~ thundershowers 27-21
8-24 showers 26-22 9-12 showers 25-18
8-25 showers 25-21 9-13 light rain~ cloudy 22-16
8-26 showers 26-22 9-14 cloudy ~ sunny 25-16
8-27 showers 28-23 9-15 sunny 27-16
2011 8-28 T-Storms ~ showers 31-24 2012 9-16 sunny 27-17
8-29 thundershowers 31-25 9-17 cloudy 25-16
8-30 showers ~ light rain 30-24 9-18 sunny 27-17
8-31 cloudy 30-24 9-19 sunny ~ cloudy 28-17
9-1 cloudy ~ sunny 31-24 9-20 sunny ~ cloudy 28-19
9-2 sunny 31-23 9-21 showers 24-19
9-3 sunny ~ cloudy 31-22 9-22 cloudy 27-18
9-4 cloudy 28-20 9-23 sunny 27-18
9-5 cloudy 29-20 9-24 sunny 28-18
9-6 cloudy ~ overcast 29-22 9-25 sunny ~ cloudy 27-18
9-7 showers 26-21 9-26 cloudy 26-19
9-8 thundershowers 25-20 9-27 cloudy 27-18
9-9 showers 24-21 9-28 cloudy ~ sunny 24-13
9-10 showers 24-21 9-29 sunny 24-13
9-11 overcast ~ cloudy 26-21 9-30 sunny 25-13
9-12 cloudy 29-22 10-1 sunny 25-13

Rainy days 20 days(62.5%)

Rainy days 9 days(28.1%)
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KRR it ool A i A ) R BTt A — 3,
Wit AR i AT RG 0T o 1 i 52 i 156 DR 1) P R
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R B TR A 25.1~50 Z B AR 2 A 24 1,
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Table 2 Classification standard of rice false smut

Number of smut

Number of smut Number of smut

Classification Classification Classification
balls per spike balls per spike balls per spike
0 0 4 6-9 8 30-39
1 1 5 10-15 9 40-49
2 2 6 16—-19 10 =50
3 3-5 7 20-29
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Pathogenicity differentiation of Ustilaginoidea virens on 3 rice cultivars

A: The pathogenicity differentiation of Ustilaginoidea virens on 3 rice cultivars. B Disease index of the five

strains isolated from the No.2 disease spike. Five different shapes represent five strains respectively.
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S 27.27% 55 4 R4 5 DTRRE, 5 45.45% 55
2.3.5 FEAA 1 ADHRE, 8 S EHREY 9.09%
5 SRS B 11 D REAR R BB S 6 St
BEARARL, 27 3 DARRFERE

Fig. 3 Colony morphology and pigment are different on PSA plate
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Fig. 4 Dendrogram constructed with UPGMA on the molecular fingerprinting
patterns with REP-PCR of some strains of Ustilaginoidea virens

A: The strains isolated form the No. 3 disease spikes. B: The strains isolated form the No. 4 disease spikes.
C: REP-PCR molecular fingerprinting patterns of the genomic DNA from some strains of Ustilaginoidea virens.
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