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Pathotypes differentiation of Xanthomonas oryzae pv. oryzicola and identification of
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Abstract: To identify pathotypes different of Xanthomonas oryzae pv. oryzicola and rice varieties resistant to
bacterial leaf streak from Yunnan Province. The virulence levles differentiation of 86 isolates of Xoc collected
from 8 rice-growing areas in Yunnan province were identified, by using 6 rice varieties ( IRBB4, IRBBS5,
IRBB14, IRBB18, IRBB21, IR24) which each containing a single resistance gene. The cluster analysis using
UPGMA method to Xoc virulence levels showed that 86 strains were classified as 9 pathotypes I-1X, Among the
9 pathotypes, the pathotype I is the dominant group and most of the pathotype I strains are SSSSSS disease
phenotype. The pathotypes I was dominant Xoc pathotype in various rice areas of Yunnan. Further research,
resistance evaluation of 80 rice varieties from Yunnan Province to pathotype I strain NO.19, pathotype II strain
NO.14 and pathotype VI strain NO.16,only 30.0%, 35.0% and 57.5% exhibited resistance to 3 pathotype strain
respectively. 9 rice varieties showed resistance to three pathotype strains, especially Deyoul6 and Changgui2

showed high resistance levels, this result will be one of the perfect ways to develop bacterial leaf streak disease
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resistance breeding.
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Table 1 Lesion lengths of the tested Xanthomonas oryzae pv. oryzicola
strains in 6 different rice varieties

Lesion length for rice varieties/cm

Lesion length for rice varieties/cm

Strains Strains
R24  IRBB5 IRBB21 IRBB4 IRBBIS IRBB14 R24 IRBB5 IRBB21 IRBB4 IRBBIS IRBBI14
NO. 18  xa5 Xa2l Xad Xal8 Xat || NO T xal8  xa5 Xa2l Xad  Xal8  Xad
1 224 3.02 233 177 361 353 | 44 185 064 067 128 18k 167
2 136 191 265 216 177 211 | 45 169 074 091 167 206  1.39
3 214 203 098 194 19 177 | 46 168 1.74 073 194 217 246
4 123 161 056 142 165 067 | 47 163 149 168 210 226  2.03
5 119 213 120 194 071 116 || 48 167 074 164 167 174  1.69
6 127 191 153 165 062 164 | 49 176 085 129 162 159  1.74
7 135 126 126 139 196 157 || 50 164 084 064 128 131 1.54
8 156 22 189 201 237 173 51 366 111 366 079 119 073
9 122 0093 128 118 085 076 | 52 58 09 585 154 106  1.19
10 149 244 208 181 258 211 | 53 451 214 451 075 216  0.53
11 146 184 175 120 166 157 | 54 384 123 384 099 147  0.76
12 122 221 061 057 139 155 | 55 445 157 445 085 155  0.71
13 133 180 174 068 144 164 | 56 418 238 418 120 192  1.18
4 119 152 168 088 194 186 | 57 088 093 08 110 114  1.10
15 128 131 156 211 193 201 | 58 119 213 119 075 065  0.37

—
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1.46 0.84 1.38 1.27 2.07 2.22

59 5.11 1.37 5.11 1.36 1.86 0.71
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Continued Table 1
. Lesion length for rice varieties/cm . Lesion length for rice varieties/cm
Strains Strains
R24 IRBB5 IRBB21 IRBB4 IRBB18 IRBBI14 R24 IRBB5 IRBB21 IRBB4 IRBB18 IRBBI14
NO- Xal8  xa5  Xa2l  Xa4  Xal8  Xad NO- Xal8  xa5  Xa2l  Xa4  Xal8 Xad
17 1.63 0.77 2.13 2.05 1.84 0.66 60 4.12 1.65 4.12 1.48 0.69 0.96
18 0.41 0.36 1.02 1.74 1.61 1.55 61 4.77 1.23 4.77 1.31 1.59 0.73
19 1.28 2.06 1.86 1.29 1.58 0.52 62 5.52 1.28 5.52 1.28 1.25 1.14
20 1.33 0.69 1.56 1.67 1.49 1.57 63 8.13 1.60 8.13 1.07 1.66 0.79
21 0.55 0.61 1.21 1.06 1.36 1.27 64 5.18 1.37 5.18 1.52 0.81 1.13
22 1.62 1.50 0.54 2.08 2.11 0.97 65 4.41 2.85 4.41 1.97 1.57 0.72
23 0.48 1.24 1.94 1.58 1.74 0.49 66 4.40 0.68 4.40 1.60 1.36 1.21
24 1.86 0.64 0.75 2.03 1.88 1.65 67 4.55 1.15 4.55 1.80 1.92 1.29
25 1.32 2.11 1.46 2.01 1.67 1.95 68 3.89 1.33 3.89 1.43 1.86 0.67
26 0.29 1.22 1.31 1.26 1.45 0.75 69 5.35 1.64 5.35 1.84 3.2 1.64
27 1.33 1.71 0.84 1.56 1.29 1.84 70 3.41 1.44 3.41 1.60 1.38 1.72
28 2.06 0.85 0.73 1.52 1.46 1.88 71 4.65 1.08 4.65 2.46 1.96 0.86
29 1.29 1.48 0.79 1.64 1.37 1.76 72 4.03 1.09 4.03 1.83 2.34 1.83
30 1.65 0.66 0.71 1.32 1.64 0.67 73 5.03 1.85 5.03 1.47 1.92 1.36
31 1.43 0.67 1.64 1.55 0.52 0.64 74 3.65 1.24 3.65 1.63 1.46 1.03
32 1.59 0.76 0.81 1.66 1.24 1.61 75 2.15 2.15 2.15 1.40 1.56 1.73
33 1.29 1.32 0.84 1.46 1.82 2.21 76 2.50 0.73 2.50 1.65 1.20 0.82
34 1.33 1.41 2.01 1.65 2.45 2.66 71 0.73 1.18 0.73 1.10 0.97 0.59
35 1.63 0.71 0.46 0.81 1.37 1.63 78 3.17 1.23 3.17 1.21 1.59 1.98
36 1.52 0.81 0.71 1.24 1.38 1.63 79 2.51 1.74 2.51 0.83 0.57 0.59
37 2.13 1.54 0.64 1.67 2.11 2.13 80 4.33 1.45 4.33 0.41 0.89 0.97
38 1.21 0.64 1.26 1.64 1.85 1.37 81 3.24 0.85 3.24 0.5 1.48 0.43
39 1.33 1.81 2.13 2.22 1.33 0.56 32 0.66 1.31 0.66 0.89 1.44 0.84
40 1.62 0.86 1.64 3.01 1.06 0.67 83 2.86 1.31 2.86 0.61 1.45 1.36
41 2.03 0.67 1.34 1.71 1.82 0.72 84 0.71 0.8 0.71 0.50 1.17 1.21
42 1.34 1.91 0.72 1.64 1.81 0.86 385 0.77 1.05 0.77 0.59 1.03 0.67
43 2.06 0.65 0.66 1.74 1.65 0.88 86 4.50 2.58 4.50 0.30 1.23 0.62
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Fig. 1

Classification of 86 Xanthomonas oryzae pv. oryzicola strains into pathotypes

Table 2 Distribution frequency of Xanthomonas oryzae pv. oryzicola strains with different

pathogenicity in rice-growing areas of Yunnan Province

Number Pathotype/ %
Location

of strains I I | \Y \ Vi Vi Il X
Chuxiong 7 50.0 14.2 0.0 14.2 0.0 0.0 28.6 0.0 0.0
Dehong 54 31.1 16.2 2.6 12.5 8.2 6.3 6.3 12.5 4.5
Honghe 11 72.7 18.2 9.1 0.0 0.0 0.0 0.0 0.0 0.0
Xishuangbanna 6 60.7 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lijiang 2 50.0 0.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0
Lincang 2 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Yuxi 3 33.3 0.0 0.0 0.0 0.0 0.0 0.0 333 33.3
Zhaotong 1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0
Yunnan province 86 50.5 10.2 1.5 22.1 1.0 0.8 4.4 5.7 4.7
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Fig. 2 Distribution of the predominant Xanthomonas oryzae pv. oryzicola
pathotypes in different rice-growing areas of Yunnan Province

Table 3 The responses of cultivated rice varieties in Yunnan Province to three
pathotypes Xanthomonas oryzae pv. oryzicola strains

Pathotype of Xoc

Varieties
NO.19 lesion length /cm NO.14 lesion length /cm NO.26 lesion length /cm

Deyou 16 0.28 + 0.021 0.30 = 0.034 0.33 = 0.014
Deyou 8 0.32 = 0.013 0.38 + 0.025 0.36 = 0.011
Changgui 2 0.21 = 0.031 0.20 = 0.014 0.27 = 0.012
Yujing 16 0.45 = 0.006 0.83 = 0.019 0.35 = 0.027
Zhengjing 11 0.75 = 0.022 0.77 = 0.011 0.88 = 0.008
Fengdao 27 0.77 = 0.015 0.50 = 0.016 0.28 = 0.016
Chujing 28 0.92 + 0.019 0.93 + 0.002 0.45 = 0.021
Yunjing 3 0.53 + 0.031 0.85 + 0.017 0.33 = 0.061
Hexi 39 1.00 + 0.011 0.83 = 0.009 0.57 = 0.018
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Table 4

Resistance of different types of rice varieties to different pathogenic

strains of bacterial leaf blight of rice

I I M
Rice type Resistant Percentage Resistant Percentage Resistant Percentage
varieties resistance/ % varieties resistance/ % varieties resistance/ %
Inbred japonica(11) 6 54.55 7 63.64 10 90.91
Inbred indica(9) 6 66.67 4 44.44 5 55.56
Hybrid indica(38) 13 34.21 11 28.95 14 36.84
Hybrid japonica(2) 1 50.00 0 0.00 0 0.00
Regional test japonica(5) 2 40.00 2 40.00 5 100.00
Regional test indica(2) 0 0.00 0 0.00 2 100.00
landraces rice of Yunnan(13) 0 0.00 0 0.00 9 71.43
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Table 5 Comparison of the pathogenicity differentiation of 87 Xoc strains in 6 differential cultivars

Pathotype Ratio/ % Pathotype Ratio/ % Pathotype Ratio/ %
C1 SSSSSS 18.39 C10 SRRSSS 10.34 C19 SSRRRS 3.45
C2 SRSSSS 6.90 C11 SRRRSS 2.30 C20 RSRRRS 2.30
C3 SSRSSR 3.45 C12 SRRSSR 4.60 C21 SSRRRR 1.15
C4 SSRSSS 10.34 C13 SRRSRR 1.15 C22 SSSRRS 2.30
C5 RSRSSS 1.15 C14 SRSSRR 2.30 C23 SSSRRR 1.15
C6 SSSSRS 2.30 C15 SRSSSR 3.45 C24 SRSRRS 1.15
C7 SSRSSR 1.15 C16 RSSSSR 2.30 C25 RSSRRS 1.15
C8 SSSRSS 6.90 C17 SSSSSR 1.15 C26 RSRRSS 1.15
C9 SSRRSS 4.60 C18 RRSSSS 2.30 C27 RSRRSR 1.15

The pathotype of rice varieties order; IRBB4, IRBB5, IRBB14, IRBB18, IRBB21, IR24.
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