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Abstract

Salinity is considered as complex stress and plants show different reactions to this stress based on their
genetic structure. Therefore, it is possible to achieve the salinity-tolerant genotype in plants through
creating changes in the genetic structure and breeding activities. Tomato is in the group of plants sensitive
to salinity stress. Distinct studies have been explained different indicators for tolerance to salt stress in
tomato. Identifying a reliable indicator in the early stages of plant growth under salt stress is necessary to
evaluate a large number of samples in plant breeding projects. Based on this, in the current project, 10
tomato genotypes were evaluated under salt stress in the form of a randomized complete block design
with three replications. The results of variance analysis showed a statistically significant difference
between genotypes for the stress tolerance index in the traits of root dry weight (RDW), root fresh weight
(RFW), leaf dry weight (LDW), leaf fresh weight (LFW), stem fresh weight (SFW), total dry weight
(TDW) and total fresh weight (TFW). The results of cluster analysis and GGEbiplot analysis classified
the genotypes into four groups. Based on the results of multiple regression analysis, the index of stress
tolerance with total dry weight (STI-TDW) and total fresh weight (STI-TFW) was recognized as a
suitable index for evaluating tolerance to salt stress in tomato genotypes. It seems that these index can be

used for the screening of tomato germplasms under salt stress for plant breeding projects.

Keywords: Cluster analysis, dry weight, Regression analysis, stress tolerance index.
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Table 1. Genotypes studied
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Table 2. Analysis of variance (MS) of stress tolerance index for measured traits in tomato genotypes

Source of variation

C.V (%) Error Genotype Replication
- 18 9 df
18.72 0.017 0.117** 0.027 ns STI-RDW
19.95 0.011 0.524** 0.014 ns STI-RFW
20.46 0.041 0.897** 0.015 ns STI-LDW
18.01 0.025 0.234** 0.024 ns STI-LFW
19.1 0.059 0.092 ns 0.018 ns STI-SDW
16.53 0.018 0.115** 0.001ns STI-SFW
16.67 0.02 0.236** 0.014 ns STI-TDW
16.82 0.009 0.104** 0.005 ns STI-TFW

Ao ys ) }DJL&}.CE..N_)))‘)&.&A}J‘J‘;;&AJ?&\T,.:JJJA_!:%:")E:'}')E:'

ns

ns, * and **:Non-significant and significant at the %5 and %1 probability level, respectively.
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Table 3. Mean comparison of stress tolerance index for measured traits in tomato genotypes

Ranking based on mean mean of STI- STI- STI- STI- STI- SLTDI_ STI- STI- Genotype
of indicators indicators TFW TDW SFW  SDW LFW W RFW RDW
3 0.84 0.66 0.87 0.29 0.84 0.81 0.85 141 0.97 Gl
4 0.76 0.59 0.86 0.47 0.81 0.58 0.86 0.89 0.99 G2
5 0.70 0.62 0.84 0.57 0.94 0.74 0.8 0.36 0.75 G3
9 0.48 0.39 0.61 0.52 0.64 0.43 0.61 0.05 0.61 G4
1 1.1 0.94 141 0.87 0.88 121 2.32 0.54 0.69 G5
7 0.57 0.51 0.69 0.61 0.72 0.62 0.73 0.1 0.54 G6
8 0.55 0.32 0.74 0.24 1 0.53 0.88 0.25 0.44 G7
6 0.68 0.64 0.78 0.66 0.74 0.68 0.86 0.48 0.64 G8
10 0.38 0.32 0.43 0.26 0.44 0.38 0.41 0.32 0.44 G9
2 0.87 0.61 1.2 0.50 1.02 1.16 1.53 0.12 0.84 G10
0.16 0.24 0.23 0.42 0.27 0.35 0.18 0.22 LSD 5%
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Table 4. Ranking stress tolerance index for traits measured in tomato genotypes
Ranking based mean of st sT- sT- S st STEogp STE

on mean of indicators TFW  TOW  sfw P trw P grw RP Genotype

indicators w w w
3 3.75 2 3 8 5 3 6 1 2 Gl
5 4.62 6 4 7 6 7 4 2 1 G2
4 45 4 5 4 3 4 7 5 4 G3
9 8.2 8 9 5 9 9 9 10 7 G4
1 212 1 1 1 4 1 1 3 5 G5
8 7.12 7 8 3 8 6 8 9 8 G6
7 7.12 10 7 10 2 8 3 7 10 G7
6 4.75 3 6 2 7 5 5 4 6 G8
10 9.12 9 10 9 10 10 10 6 9 G9
2 3.62 5 2 6 1 2 2 8 3 G10
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Table 5. Simple correlation between stress tolerance index for traits measured in tomato genotypes

STI-TFW  STI-TDW  STI-SFW  STI-SDW  STI-LFW  STI-LDW  STI-RFW  STI-RDW
1 STI-RDW
1 0.616** STI-RFW
1 0.04 ns 0.189 ns STI-LDW
1 0.853** 0.142** 0.364* STI-LFW
1 0.542** 0.437** 0.058 ns 0.346 ns STI-SDW
1 0.206 ns 0.552** 0.596** -0.185ns 0.081 ns STI-SFW
1 0.562** 0.663** 0.908** 0.931** 0.161 ns 0.448* STI-TDW
1 0.812** 0/756** 0.371* 0.837** 0.762** .380* 0.466** STI-TFW
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ns, * and **:Non-significant and significant at the %5 and %1 probability level, respectively.
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Figure 1. Dendrogram obtained from cluster analysis based on all studied traits for tolerance of salinity stress in tomato

genotypes
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Table 6. Multiple regression analysis on mean of tolerance indices as a dependent variable and STI value as an independent

variables
model oruf Standard Error
constant 0.034 0.00
TDW-STI 0.544 0.00
RFW-STI 0.103 0.00 -
TFW-STI 0.275 0.00 o

**: significant at the %1 probability level
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Table 7. Sensitivity analysis of the regression model

model R?

model with all three variables 0.99
Model excluding STI-TDW 0.87
Model excluding STI-RFW 0.97
Model excluding STI-TFW 0.98
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