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Differences of defensive enzyme activities and metabolites between resistant and

susceptible tobacco cultivars infected by Ralstonia solanacearum
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Ministry of Education, Guangzhou 510642, China)

Abstract ; [ Objective] In order to provide the hiochemical and metabolic basis of tobacco breeding for
disease resistance and resistance identification. [ Method ] Resistant ( Yueyan 97 ) and susceptible
( Changbohuang ) tobacco cultivars were inoculated with Ralstonia solanacearum by trunk injection.
Defensive enzyme activities and metabolites were measured by using colorimetric method and GC-MS.
[ Result] The activities of phenylanine ammonia lyase (PAL) , superoxide dismutase (SOD) , peroxidase
(POD) and polyphenol oxidase (PPO) in the resistant cultivar ‘ Yueyan 97’ were higher than those in

the susceptible cultivar ‘ Changbohuang’ with the same inoculation treatment. The PAL activities of

%5 HEA.2015-09-24 56 H AR B 18] :2016-04-15

55 B AR P IE : hitp : //www. cnki. net/kems/detail/44. 1110. s. 20160415. 1555. 026. html

VEZEN A 2% (1989—), B, ML A% A, E-mail: 569056710@ qq. com; B Z 4% . 74 & (1953—) , B, %45, ¥+,
E-mail ; wanshuqing@ scau. edu. cn

HEE&WMB: ) AHREE L5 (A)ALA B (SM\[2009]17 5 )
http://xuebao.scau.edu.cn



74

CE I NI

Yueyan 97 and Changbohuang were higher than that in control on the seventh and fifth days after inocula-
tion, respectively. The PAL activities of both cultivars were lower compared to control at any other time.
For both cultivars, SOD, POD and PPO activities increased compared to control in the earlier days, but
were lower compared to control during the later time period. The types of POD and PPO isozymes in the
resistant cultivar ‘ Yueyan 97’ were higher than those in the susceptible cultivar ¢ Changbohuang’. The
width and color of isozyme bands of Yueyan 97 were enhanced at 3 d after inoculation, while those of
Changbohuang were not enhanced. It suggested that the resistant cultivar could quickly respond to exter-
nal stimuli and accelerate the formation of defense-related substances. Detection of metabolites showed
that the relative contents of some substances in Yueyan 97 such as myo-inositol, nicotine, malic acid,
and L-threonine were higher compared to control, but in Changbohuang were lower compared to control ,
suggesting that cultivar differences in resistance against R. solanacearum might be related to these sub-

stances. [ Conclusion] These four defensive enzyme activities and the contents of the above metabolites

could be used as biochemical indexes for evaluating tobacco resistance against R. solanacearum.
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Fig.1 Changes of PAL activities ( based on fresh mass) in leaves of resistant and susceptible tobacco cultivars after inoculation

of Ralstonia solanacearum
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Fig.2 Changes of SOD activities ( based on fresh mass) in leaves of resistant and susceptible tobacco cultivars after inocula-

tion of Ralstonia solanacearum
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Fig.3 Changes of POD activities ( based on fresh mass) in leaves of resistant and susceptible tobacco cultivars after inocula-

tion of Ralstonia solanacearum
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Fig.4 Changes of PPO activities ( based on fresh mass) in leaves of resistant and susceptible tobacco cultivars after inocula-

tion of Ralstonia solanacearum
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Fig.5 Electrophoretic isoenzyme patterns of POD in leaves
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Tab. 1 Comparison of metabolites from resistant and susceptible tobacco cultivars after inoculation of Ralstonia
solanacearum
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http://xuebao.scau.edu.cn



3 4 JELRETE 55 75 R T AR A AN TR0 AR 5 ot o 1) 75 0 P 15 P B f Q2L 70 22 53 0 W 79

4:2%1 Tab.1 continued

e (REHIE/min BT : L —
KIEE R KEEEEA BIEO7 XA B 97 A

30 24.223 E+k 0.10
31 24.432 A7 1.91 1.52
32 25.137 L5 0.39 1.09 0.84 0.72
33 26. 190 LA e 0.63 1.74 0.24
34 26.567 AN 0.10
35 26.618 D- 1.94 0.18 0.11 0.13
36 26.918 A 0.25 0.15 0.10 0.19
37 27.276 D-B 2= 0.10 0.07 0.09
38 27.334 A A 0.16
39 27.540 + o e 0.16 0.10
40 27.608 LBl iz (i 0.06 0.10 0.14
41 27. 669 D-JREER 0.39 0.08 0.35 0.27
42 27.848 lpiR 0.12
43 28.145 D-75i7%5 e 0.09
44 28.567 ZEER 0.15 0.07 0.08
45 28.634 WA R 0.16 0.06
46 28.730 FriE R 0.48 0.48 0.16 0.36
47 28.965 N-Z,1-L-F 53 R 0.06
48 29.157 Ji Iy 0.05
49 29.578 B-D-5¥ 0.55 0.36 1.57 2.02
50 29.653 B i e 0.17 0.08
51 29.714 a-D-S i 0.36 0.19 1.08 1.40
52 29.826 D-H 0.17 0.32
53 29.832 f i 0.26 0.15
54 29.906 D-( +)-E By 0.68 0.58 1.84 2.65
55 29.952 LR 0.31 0.21
56 30.120 [OIpES i 0.13 0.27 0.48
57 30. 160 L-P§ & R 0.12 1.12 0.26
58 30.391 D-H & 0.26 0.09 0.62 0.27
59 30. 874 D- AW 0.07 0.42
60 30.978 R -9- 7S T R 0.04
61 31.204 FERE R 1.89 1.05 0.48 0.73
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