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Polymorphism of Fatty Acid of Ralstonia solanacearum
in Fujian Province

WANG Qiu-hong"?, CHEN Liang', LIN Ying-zhi’, ZHU Yu-jing®, LAN Jiang-lin?, YANG Shu-jia'?, LIU Bo®

('school of Life Sciences, Xiamen University, Xiamen 361005; Institute of Biotechology, Fujian Academy of Agricultural Sciences,
Fuzhou 350003)

Abstract: Objective The fatty acids of 40 strains of Ralstonia solanacearum isolated from different hosts in the fields in
Fujian Province were detected by gas chromatography (GC). The polymorphism of R. solanacearum fatty acids relating to the
pathogenicity was observed. ~ Method  The MIDI system and cluster analysis were introduced in analyzing fatty acids to display
the relations among the polymorphism, race, biovartype and pathogenicity.  Result  The results showed that the patterns of fatty
acids were significant different in R. solanacearum strains both isolated from the different hosts and the different body parts of the
same hosts. According to the fatty acids the strains were clustered into three groups, e.g. group relating to the strains with
non-pathogenicity, group  in which the strain pathogenicity was changeable with some virulent and avirulent ones, and group
respondent to high pathogenicity. It was proved that the model of fatty acids has no relations to races and biovartypes in R.
solanacearum.  Conclusion It is the fist time to describe the polymorphism of fatty acids in R. solanacearum in this paper. The
pathogenicity could be grouped by the models of fatty acids to distinguish the pathogenicity, which could be used in the identification
of R. solanacearum under species differentiation.
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1
Table 1 The sources of microbial strains
Serial number Strain number Place of source Host plant

1 Rs-T.1.3-010702-01 Fuzhoubeifeng Tomato 20010702

2 Rs-T.1.3-010702-02 Fuzhoubeifeng Tomato 20010702

3 Rs-T.1.3-010702-03 Fuzhoubeifeng Tomato 20010702

4 Rs-T.1.3-010702-04 Fuzhoubeifeng Tomato 20010702

5 Rs-T.1.3-010702-05 Fuzhoubeifeng Tomato 20010702

6 Rs-T.1.3-010702-06 Fuzhoubeifeng Tomato 20010702

7 Rs-T.1.3-010702-07 Fuzhoubeifeng Tomato 20010702

8 Rs-T.1.3-010702-08 Fuzhoubeifeng Tomato 20010702

9 Rs-T.1.3-010702-09 Fuzhoubeifeng Tomato 20010702
10 Rs-T.1.3-010702-10 Fuzhoubeifeng Tomato 20010702
11 Rs-T.1.3-010702-11 Fuzhoubeifeng Tomato 20010702
12 Rs-T.1.3-010702-12 Fuzhoubeifeng Tomato 20010702
13 Rs-T.1.3-010702-13 Fuzhoubeifeng Tomato 20010702
14 Rs-T.1.3-010702-14 Fuzhoubeifeng Tomato 20010702
15 Rs-T.1.3-010702-15 Fuzhoubeifeng Tomato 20010702
16 Rs-T.1.3-010702-16 Fuzhoubeifeng Tomato 20010702
17 Rs-T.1.3-010702-17 Fuzhoubeifeng Tomato 20010702
18 Rs-T.1.3-010702-18 Fuzhoubeifeng Tomato 20010702
19 Rs-T.1.3-010702-19 Fuzhoubeifeng Tomato 20010702
20 Rs-T.1.3-010702-20 Fuzhoubeifeng Tomato 20010702
21 Rs-T.1.3-010702-21 Fuzhoubeifeng Tomato 20010702
22 Rs-T.1.3-010702-22 Fuzhoubeifeng Tomato 20010702
23 Rs-T.1.3-010702-23 Fuzhoubeifeng Tomato 20010702
24 Rs-T.1.3-010702-24 Fuzhoubeifeng Tomato 20010702
25 Rs-T.1.3-010702-25 Fuzhoubeifeng Tomato 20010702
26 Rs-T.1.3-010702-26 Fuzhoubeifeng Tomato 20010702
27 Rs-T.1.3-010702-27 Fuzhoubeifeng Tomato 20010702
28 Rs-T.1.3-010702-28 Fuzhoubeifeng Tomato 20010702
29 Rs-T.1.1-010615-01 Fuzhoujianxin Tomato 20010615
30 Rs-T.1.2-010618-01 Fuzhounongda Tomato 20010618
31 Rs-P.1.4-010704-01 Fuzhouyongtai Pepper 20010704
32 Rs-P.1.4-010704-02 Fuzhouyongtai Pepper 20010704
33 Rs-G.1.4-010704-01 Fuzhouyongtai Ginger 20010704
34 Rs-G.1.4-010704-02 Fuzhouyongtai Ginger 20010704
35 Rs-E.1.3-010719-01 Fuzhoubeifeng Eggplant 20010719
36 Rs-E.1.3-020626-02 Fuzhoubeifeng Eggplant 20020626
37 Rs-E.1.3-020626-03 Fuzhoubeifeng Eggplant 20020626
38 Rs-E.1.3-020626-04 Fuzhoubeifeng Eggplant 20020626
39 Rs-E.1.3-010620-05 Fujiannanping Eggplant 20010620
40 Rs-E.2.1-050914-01 Xiamentongan Eggplant 20050914
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Table 2 The percentage of plentiful fatty acids of Ralstonia solanacearum strains isolated from the tomato host

Percentage of plentiful fatty acids (%)

Strains Kinds of fatty acids Cl6 1w7¢/C15:01SO 20H Cl6 0 Cl8 lw7c
Rs-T.1.1-010615-01 17 28.99 26.40 20.78
Rs-T.1.2-010618-01 17 26.33 29.32 18.34
Rs-T.1.3-010702-01 21 25.52 32.96 12.89
Rs-T.1.3-010702-02 21 31.31 23.49 2232
Rs-T.1.3-010702-03 17 32.73 2493 23.52
Rs-T.1.3-010702-04 13 30.59 27.46 20.10
Rs-T.1.3-010702-05 18 28.28 25.52 19.89
Rs-T.1.3-010702-06 17 31.12 2533 21.74
Rs-T.1.3-010702-07 19 23.55 30.28 15.82

21 Rs-E.1.3-010719-01 12 4 010702-16 Group Rs-T.1.3-010702-05

Cl6 1o7¢/C15 0 1ISO 20H Cl6 0 CI18

lo7¢

70.52% 78.23% Cl16 1w7¢/C15 0
ISO 20H Rs-E.1.3-010719-01
30.88% Rs-T.1.3-010702-01 25.52%
Rs-T.1.3-010702-01 Cl6 0 32.96%

Rs-P.1.4-010704-01 25.55% C18 lw7c
22.02% Rs-P.1.4-010704-01
12.89% Rs-T.1.3-010702-01

2.3
LGS 40

dendrogram 1
LGS euclidian distance

A 10 species A=6

1 2=6.00

40 3 group

Group Rs-T.1.3-010702-26
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3
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050914-01 Group Rs-E.1.3-020626-02
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020626-04 Rs-T.1.3-010702-14 Rs-T.1.3-010702-20
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010702-01 Rs-T.1.3-010702-19 Rs-T.1.3-010702-07
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Group 2 3
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Table 3 The percentage of plentiful fatty acids of Ralstonia solanacearum strains isolated from different host plants

Host plants Strains

Kinds of fatty acids

Percentage of plentiful fatty acids (%)

Cl6 1w7¢/C15 0ISO 20H Cl6 0 C18 1w7c
Tomato Rs-T.1.3-010702-01 21 25.52 32.96 12.89
Pepper Rs-P.1.4-010704-01 19 30.66 25.55 22.02
Ginger Rs-G.1.4-010704-01 17 26.58 30.31 13.63
Eggplant Rs-E.1.3-010719-01 12 30.88 27.14 19.44
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Table 4 Fatty acids characteristics of three groups

Average percentage of plentiful fatty acids (%)

Group Average kinds of fatty acids Cl6 1w7c/C15 01SO 20H Cl16 0 CI8 lwTc
» 30.71 21.70 2021
17 30.52 25.98 21.14
19 25.03 29.84 1623
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Table 5 Identification on races of Ralstonia solanacearum gi : A =1.632
36 !
38 i
Serial number  Strains number Race Group 6 T
1 Rs-T.1.3-010702-01 1 % i
2 Rs-T.1.3-010702-02 1 , : :
3 Rs-T.1.3-010702-03 1 % :
4 Rs-T.1.3-010702-04 1 9 :
5 Rs-T.1.3-010702-05 1 3 i
6 Rs-T.1.3-010702-06 1 ; .
7 Rs-T.1.3-010702-07 1 e - :
8 Rs-T.1.3-010702-08 | s :
9 Rs-T.1.3-010702-09 1 gi :
10 Rs-T.1.3-010702-10 1 %g :
1 Rs-T.1.3-010702-11 1 4 i
12 Rs-T.1.3-010702-12 1 5 :
13 Rs-T.1.3-010702-13 1 A :
14 Rs-T.1.3-010702-14 1 Ig !
15 Rs-T.1.3-010702-15 1 I :
16 Rs-T.1.3-010702-16 1 f}: :
17 Rs-T.1.3-010702-17 1 L‘:’) ] | [ ; |
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Table 6 Biovartype of Ralstonia solanacearum

Serial number  Strains number Lactose =~ Maltose  Inositol ~ Mannitol Sorbitol Dulcitol  Biovartype Biovar. group Fatty acid group
1 Rs-T.1.3-010702-01 - - - - - - 1
2 Rs-T.1.3-010702-02  + + . i - . “c Newtype 2
3 Rs-T.1.3-010702-03 + + + - - - 2
4 Rs-T.1.3-010702-04 - - - - - - 1
5 Rs-T.1.3-010702-05 + + + - - - 2
6 Rs-T.1.3-010702-06 - . + - . . “< Newtype |
7 Rs-T.1.3-010702-07 + + + - - - 2
8 Rs-T.1.3-010702-08 + + + + + + 3
9 Rs-T.1.3-010702-09 + + + - - - 2

10 Rs-T.1.3-010702-10 + + + + + + 3
11 Rs-T.1.3-010702-11 + + . - - . “c Newtype 2
12 Rs-T.1.3-010702-12 + + + - - + “ 7”New type 2
13 Rs-T.1.3-010702-13 + + + + + + 3
14 Rs-T.1.3-010702-14 - - - + + + 4
15 Rs-T.1.3-010702-15 + + + - - - 2
16 Rs-T.1.3-010702-16 + + + - - - 2
17 Rs-T.1.3-010702-17 + + + - - - 2
18 Rs-T.1.3-010702-18 + + + - - - 2
19 Rs-T.1.3-010702-19 - - - + + + 4
20 Rs-T.13-01070220  + + . - - . “c Newtype 2
21 Rs-T.1.3-010702-21 + + . n - . < Newtype 2
22 Rs-T.1.3-010702-22 + + + - - - 2
23 Rs-T.1.3-010702-23 + + + - - - 2
24 Rs-T.13-01070224  + + . - - . “c Newtype 2
25 Rs-T.1.3-010702-25 + + + - - - 2
26 Rs-T.1.3-010702-26 + + + - - - 2
27 Rs-T.1.3-010702-27 + + + + + + 3
28 Rs-T.1.3-010702-28 + + + + + + 3
29 Rs-T.1.1-010615-01 + + + - - - 2
30 Rs-T.1.2-010618-01 + + . - - . “c Newtype 2
31 Rs-P.1.4-010704-01 + + . n - . < Newtype 2
32 Rs-P.1.4-010704-02 + + + - - - 2
33 Rs-G.1.4-010704-01 - - - - - - 1
34 Rs-G.1.4-010704-02 - - - - - - 1
35 Rs-E.1.3-010719-01 - . + - . . “< Newtype |
36 Rs-E.1.3-020626-02 - - - . - - 1
37 Rs-E.1.3-020626-03 + + + - - - 2
38 Rs-E.1.3-020626-04 - - - - R - 1
39 Rs-E.1.3-010620-05 - - + - - - < **New type 1

40 Rs-E.2.1-050914-01 - - - + + + 4
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Table 7 Pathogenicity of Ralstonia solanacearum
*)
Serial number Strains number Attenuation index Mortality Type of pathogenicity Fatty acid group
1 Rs-T.1.3-010702-01 0.45 100.0 Pathoype
2 Rs-T.1.3-010702-02 0.70 83.3 Trans-pathotype
3 Rs-T.1.3-010702-03 0.79 86.7 Trans-pathotype
4 Rs-T.1.3-010702-04 0.63 100.0 Trans-pathotype
5 Rs-T.1.3-010702-05 0.61 80.0 Trans-pathotype
6 Rs-T.1.3-010702-06 0.69 90.0 Trans-pathotype
7 Rs-T.1.3-010702-07 0.58 100.0 Pathoype
8 Rs-T.1.3-010702-08 0.75 6.7 Trans-pathotype
9 Rs-T.1.3-010702-09 0.64 100.0 Trans-pathotype
10 Rs-T.1.3-010702-10 0.78 10.0 Trans-pathotype
11 Rs-T.1.3-010702-11 091 0.0 Non-pathotype
12 Rs-T.1.3-010702-12 0.85 0.0 Non-pathotype
13 Rs-T.1.3-010702-13 0.74 63.3 Trans-pathotype
14 Rs-T.1.3-010702-14 0.59 96.7 Pathoype
15 Rs-T.1.3-010702-15 0.77 16.7 Trans-pathotype
16 Rs-T.1.3-010702-16 091 0.0 Non-pathotype
17 Rs-T.1.3-010702-17 0.54 100.0 Pathoype
18 Rs-T.1.3-010702-18 0.59 100.0 Pathoype
19 Rs-T.1.3-010702-19 0.48 100.0 Pathoype
20 Rs-T.1.3-010702-20 0.58 100.0 Pathoype
21 Rs-T.1.3-010702-21 0.48 100.0 Pathoype
22 Rs-T.1.3-010702-22 0.60 100.0 Trans-pathotype
23 Rs-T.1.3-010702-23 0.69 96.7 Trans-pathotype
24 Rs-T.1.3-010702-24 0.67 83.3 Trans-pathotype
25 Rs-T.1.3-010702-25 0.37 100.0 Pathoype
26 Rs-T.1.3-010702-26 0.92 0.0 Non-pathotype
27 Rs-T.1.3-010702-27 0.45 100.0 Pathoype
28 Rs-T.1.3-010702-28 0.80 66.7 Trans-pathotype
29 Rs-T.1.1-010615-01 0.69 86.7 Trans-pathotype
30 Rs-T.1.2-010618-01 0.50 100.0 Pathoype
31 Rs-P.1.4-010704-01 0.78 30.0 Trans-pathotype
32 Rs-P.1.4-010704-02 0.56 100.0 Pathoype
33 Rs-G.1.4-010704-01 0.52 100.0 Pathoype
34 Rs-G.1.4-010704-02 0.53 100.0 Pathoype
35 Rs-E.1.3-010719-01 0.73 66.7 Trans-pathotype
36 Rs-E.1.3-020626-02 0.57 100.0 Pathoype
37 Rs-E.1.3-020626-03 0.44 100.0 Pathoype
38 Rs-E.1.3-020626-04 0.50 100.0 Pathoype
39 Rs-E.1.3-010620-05 0.79 36.7 Trans-pathotype
40 Rs-E.2.1-050914-01 0.78 10.0 Trans-pathotype

[19,26]

[27,28]
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