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Extended abstract
Introduction
Flax is a herbaceous plant with the scientific name of Linum usitatissimum L. The origin of this plant is
reported to be the western Mediterranean. Flax is one of the most important oily and medicinal plants
with wide compatibility and multiple uses. Waterlogging stress is one of the abiotic stresses that has
received little attention despite the fact that it causes a lot of damage to the crop.

Materials and methods

In this study, 100 flax cultivars were studied. The mentioned cultivars were planted in a greenhouse as
a factorial experiment in a randomized complete block design to investigate genetic diversity and select
the best cultivars in terms of yield and other morphological traits. First, flax seeds were planted in
drainage pots containing field soil and aerated sand in a ratio of 2:1. Soil-related measurements
including field capacity (FC) and soil electrical conductivity (EC) were performed. Waterlogging stress
was applied in four-leaf stage. For two weeks, the pots that were in normal condition were irrigated
according to the field capacity of the soil and the pots that were under stress were irrigated more than
the field capacity of the soil. The main purpose of this study was to identify Waterlogging-resistant flax
genotypes using all indices simultaneously and also to identify high-yield genotypes under Waterlogging
stress and non-stress conditions. MP, STI, GMP, YI, DRI, YSI, SSI, TOL and 3 indices were calculated
and finally tolerant and sensitive genotypes were identified by stress tolerance score (STS) index. STS
equation for the raw data is not accurate. All indices in STS equation were standardized according to
equation 10. All calculations were performed using SPSS software version 22 and Excel.

Results and discussion

There was a significant correlation between Ys and Yp. TOL, STI, MP and GMP indices with positive and
significant correlation with performance under normal conditions and STI, MP, GMP, YI and DRI with
performance under normal conditions. Dendrogram was drawn based on stress tolerance score. Flax
genotypes were divided into 4 groups: resistant, semi-resistant, semi-susceptible and susceptible.
Analysis of variance was performed to determine the accuracy of grouping between groups and there
was a significant difference between the groups. According to the stress tolerance score index, genotypes
364, 352, 286, 370 and 172 were identified as waterlogging tolerant genotypes in this study and
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genotypes 263, 269, 295, 325 and 108 were the most sensitive genotypes. According to the stress
tolerance score index, genotypes 364, 352, 286, 370 and 172 were submerged as stress tolerant
genotypes. These genotypes are predicted to be used as donors of waterlogging tolerance genes.
Research findings also indicate that tolerant genotypes ultimately lead to higher production and yields
than other genotypes in conditions of heavy rainfall and prolonged waterlogging. These genotypes can
also be used in breeding programs based on hybridization and identification of QTLs associated with
waterlogging tolerance.

Conclusions

They were overwhelmed by tension. According to the stress tolerance score, genotypes 364, 352, 286,
370 and 172 were identified as flood tolerant genotypes in this study and genotypes 263, 269, 295, 325
and 108 were the most sensitive genotypes.

Keywords: Flax, Stress tolerance and sensitivity indices, Stress tolerance score, Waterlogged stress
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Yield under normal conditions (Yn), yield under waterlogging stress (Ys), tolerance index (TOL), average yield (MP), stress
sensitivity index (SSI), geometric mean yield (GMP), tolerance index stress (STI), yield index (Y1), regression line slope (),
stress response index (DRI), yield stability index (YSI) and stress tolerance score index (STS)
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Table 3. Comparison of mean STS values of flax

genotype groups
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Table 2. Analysis of variance between the

0855 B 30 Cuigij oluay oSl introduced groups resulting from cluster analysis
09,5 Number of Genotypes SIS Jlade based on stress tolerance score of flax genotypes
Group — Per Group Mean STS ot 2l df MLS ©las o pailao
sensetive 12 9344 SOV
ensetive 2 3 1015.874™
. wLw.'»W 31 3.80° Group ’
Semi- SenSftlve . s 9% 4684
polio dous 52 3,000 Error
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Table 4. Mean STS of flax genotypes
gy STS Hlude 09,5 cP) STS ,lude 09,5 «¥  STS 09,5
Genotypes Mean STS Group Genotypes  Mean STS Group Genotypes Mean Group
STS
265 0.59 SemiTolerant 143 391 SemiSensitive] 303 8.81 Sensitive
134 045  SemiTolerant 160 3.97  SemiSensitive] 361  9.52  Sensitive
106 016 SemiTolerant 305 473 SemiSensitive| 263  9.70  Sensitive
301 0.1 SemiTolerant 179 482  SemiSensitive] 269  10.01  Sensitive
132 0.1 TolerantSemi 124 484  SemiSensitive] 295  10.61  Sensitive
178 0.24 SemiTolerant 174 4.85  SemiSensitive| 325 11.68  Sensitive
123 0.40 SemiTolerant 289 5.18  SemiSensitive 108 13.14  Sensitive
163 1.10 SemiSensitive 157 5.23 Ser.n.i 261 5.63 Semi Tolerant
Sensitive
126 1.36 SemiSensitive 176 5.32  SemiSensitive 128 5.62 Semi Tolerant
144 1.52 SemiSensitive 115 5.50  SemiSensitive 102 5.25 Semi Tolerant
315 1.67 SemiSensitive 259 5.60 SemiSensitive| 267 4.87 Semi Tolerant
122 1.73 SemiSensitive 311 5.62  SemiSensitive| 285 4.86 Semi Tolerant
364 16.28 Tolerant 119 5.73  SemiSensitive 127 4.76 Semi Tolerant
352 15.95 Tolerant 347 5.75  SemiSensitive| 296 4.23 Semi Tolerant
286 15.87 Tolerant 307 6.02  SemiSensitive 109 4.10 Semi Tolerant
370 13.71 Tolerant 171 3.11 SemiTolerant 312 3.43 Semi Tolerant
172 11.83 Tolerant 309 3.03 SemiTolerant 270 3.35 Semi Tolerant
278 9.77 Semi Tolerant 349 2.94  SemiTolerant 298 3.26 Semi Tolerant
130 9.39 Semi Tolerant 264 2.75 SemiTolerant 275 3.16 Semi Tolerant
180 8.01 Semi Tolerant 177 2.58  SemiTolerant 342 3.15 Semi Tolerant
131 7.45 Semi Tolerant 366 2.55 SemiTolerant 362 1.65 Semi Tolerant
274 7.21 Semi Tolerant 107 2.49  SemiTolerant 103 1.54 Semi Tolerant
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372 6.65 Semi Tolerant 129 2.37 SemiTolerant 146  1.52 Semi Tolerant
317 6.40 Semi Tolernt 287 2.26 SemiTolerant 181 1.48  Semi Tolerant
105 1.83 Semi Sensitive 293 2.14 SemiTolerant 142 1.44 Semi Tolerant
193  1.86 Semi Sensitive 302 1.93 SemiTolerant 166 1.41 Semi Tolerant
330 2.03 Semi Sensitive 120 1.89 Semi Tolerant 135 1.19 Semi Tolerant
175 2.30 Semi Sensitive 337 6.18 Semi Sensitive 110  1.06 SemiTolerant
340  2.62 Semi Sensitive 104 7.26 Sensitive 168 0.98 SemiTolerant
208  2.82 SemiSensitive 294 7.43 Sensitive 164 097 SemiTolerant
211 3.08 Semi Sensitive 328 7.78 Sensitive 260 0.71 SemiTolerant
324 345 SemiSensitive 268 8.02 Sensitive 350  0.71 SemiTolerant
162 3.58 SemiSensitive 316 8.07 Sensitive 310 0.62 SemiTolerant

159  3.62 SemiSensitive
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