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Abstract. To evaluate the possibility of a non-destructive diagnosis of salinity stress in the tomato genetic resources
using chlorophyll fluorescence (CF) imaging technique, 49 tomato genetic resources at 3-leaf stages were used in this
study. The seedlings were irrigated once a day with tap water and 400 mM NaCl for control and salinity stress
treatment, respectively and the CF parameters were assessed during four days of the experimental period. The shoots
were collected and used for the measurement of growth parameters, chlorophyll and proline contents at the end of the
treatment. The chlorophyll content (a and b) and fresh weight showed differential changes (%) among the susceptible,
moderately resistant, and resistant genetic resources, while changes in the proline content were similar in all the
genetic resources. All the CF parameters showed a positive or negative response to the salinity stress in which the
quantum yield of non-regulated energy dissipation in PSII [Y(NO)] continuously increased regardless of the treatment
time in the resistant, moderately resistant and susceptible genetic resources. Y(NO) was used for the screening of the
49 genetic resources and the result showed that the clear differences in Y(NO) among the susceptible, moderately
resistant, and resistant genetic resources. It is concluded that the Y(NO) can be used as a CF parameter index for the
screening of salinity stress tolerance in tomato genetic resources.
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Table 1. Information of chlorophyll fluorescence parameters used in this study.

Classification Description
Fo Minimum fluorescence in dark-adapted state
Fm Maximum fluorescence in dark-adapted state
Fv/Fm Maximum quantum yield of PSII photochemistry measured in the dark-adapted state
Fv/Fm_Lss Exciton transfer efficiency from antenna pigments to the reaction center of PSII in the light-adapted state
QY Lss Effective quantum yield of photochemical energy conversion in PSII
NPQ Lss Stern-Volmer non-photochemical quenching coefficient
gN Lss Coefficient of non-photochemical quenching of variable fluorescence
gP Lss Coefficient of photochemical quenching of variable fluorescence based on the puddle model of PSII
gL Lss Coefficient of photochemical quenching of variable fluorescence based on the lake model of PSII
REd Lss Chlorophyll fluorescence decrease ratio. In this case, Fs is obtained after illumination with continuous saturating
- irradiance. RFd is an indicator of the photosynthetic quantum conversion and is correlated with CO2 fixation rates
Y(NO) Quantum yield of non-regulated energy dissipation in PSII
Y(NPQ) Quantum yield of regulated energy dissipation in PSII
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Fig. 1. Effect of salinity stress (400 mM NaCl) in shoot fresh weight (A), proline content (B), chlorophyll a content (C), and chlorophyll b content (D)
in the seedlings of the susceptible (19TRS13), moderately resistant (19TRS04) and resistant (19TRS07) tomato genetic resources. Each value was

calculated by using [(control-salinity stress)/control] x 100%. Each
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value represents the mean + SE of three replications.
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Fig. 2. Changes in the chlorophyll fluorescence (CF) parameters of
tomato genetic resources during the different stress time. Description
of each CF parameter is presented in table 1. DO, D1, D2, D3, and D4
represent the 0, 1, 2, 3, and 4 days after the salinity stress treatment,
respectively. Each value represents the mean + SE of three biological
replications.
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Fig. 3. Changes in the chlorophyll fluorescence (CF) parameters of
tomato genetic resources during the different stress time. Description
of each CF parameter is presented in table 1. DO, D1, D2, D3, and D4
represent the 0, 1, 2, 3, and 4 days after the salinity stress treatment,
respectively. Each value represents the mean + SE of three biological
replications.
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