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Evaluation of changes in morphological, physiological and biochemical traits of
some canola cultivars under salinity stress
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ABSTRACT

To investigate the effects of salinity stress on canola, ten cultivars of spring canola obtained from Karaj
Seed and Plant Improvement Institute, were evaluated in vegetative growth stage in the greenhouse of
Payam-e- Noor University of Mahabad, in 2017. The experiment was carried out in two salinity levels of
Sodium Chloride (zero (control) and 250 mM) using a hydroponic system. Traits were measured at the end
of rosette and before the stem elongation stages, after two weeks of salinity stress. The results showed that
in addition to morphological depreciation, salinity stress caused imbalance in ionic concentration, increased
Na* concentration, and decreased K* and K*/Na*. Meanwhile amount of the electrolyte leakage, proline
and glycine betaine was higher under stress than control condition while the RWC was decreased.
Generally, the most tolerant and succeptible cultivars were SW5001 and Sarigol respectively. Traits such
as plant dry weight, chlorophyll index and K*/Na* were 10.89, 41.53 and 16.80 respectively in tolerant
SW5001 cultivar and were of 8.70, 38.10 and 8.25, respectively in Sarigol succeptible variety. Therefore,
there was diversity between the studied cultivars in terms of response to salinity stress, which could be used
in complementary studies and ultimately in plant breeding programs.

Keywords: Accumulation of organic solutions, ionic relations, sodium chloride stress, spring canola, water
relations.
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Table 1.Hoagland solution specifications used in the experiment

Used concentration

Element name

15mM NO3

6 mM K

2mM Mg

8 mM zn

100 mM B

8 mM Mn
2mM Cu
2mM Mo
5mM Ca

4 mg/l Fe as Fe-EDTA
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Table 2. Variance analysis of the studied traits in canola cultivars under salinity stress
Mean of squares
degtee Plant Number Leaf Leaf Leaf Relati
S0V ant an umber - Lea cat Leaf ear Chlorophyll Osmotic Electrolyte EAUVE  proline Glycine
freedom : Dry Leafin Dry  Specific Conductivity SPAD p Na* K* K*/Na* Water :
Height Weight Plant Weight Area Temperature Stomata fluorescence Potential leakage Content cOntent Betaine
Replication 6.98™ 1.04™ 605% 0018™ 23256™  0.58  0.038** 37 0010 0005 0.014™ 0.134* 0.0249" 2.52* 47598 567"  0046™ 0.039
Stress 853.14%* 18,67%* 26.99** 560** 2998.65%* 3667 0039 5ggsex 0042*r  1113%+% 0.98%* 1556%* 3.005%* 25.76%* 245687+ /096" 2o 50xx 079%
i Kk ok Kk Kk *k Jok 0044** *% *k *k *k *k *k Kk *k 4567** Kk ns
cultivar 55.98%* 7.78** 12.87** 0.234** 1568.34 10.53 33.12 0.035 0.064** 0.059** 0.052** 0.029** 11.66** 756.87 8.49** 0.039
cultivarxstress 8.98™ 0049 098™ 0018" 145846* 0098  O0™  790m 0023 0010 0008 0011" 0013 132 14367 9983 o 047%x 0025m
0.014 12.67
Error 1113 0.039 0.020 694.29 0.179 10.43 0.032 0.014 0011 0015 0011 108 26550 0.036 0.036
CV (%) 798 968 1250 1319 1412 9.56 14.12 11.46 6.83 1476 1112 965 950 12.34 1875 5.38 636 7.96

*and ** represent significantly different at 5% and 1% of probability levels, respectively.
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Table 3. Mean comparison of the effects of salinity stress levels and cultivars on the studied traits in canola

Leaf - -
Plant Plant Dry Number Leaf Osmotic Glycine
Height Weight Leaf in Weight Temperature SPAD f(I:LT(!cr)ergcpehr?/clcls (legz) Potential  Na*(mg.g?) K*(mg.g?) K*/Na* IE;ek(;trgI()gtA?) Betaine
(cm) () Plant (no.) (g? 0 (MPa) g (umol.g fwt)
Stress levels
Qc_)ntrol 82.11 11.85 18.64 1.95 22.45 41.78 0.8287 -1.05 -0.99 1.98 36.88 18.64 62.78 1.03
Sa('gg'(t)}’ns,\tjfss 65.46 8.58 1450 1.56 26.67 38.12 0.7545 -1.99 -1.49 353 15.70 450 98.22 6.73
Difference +16.65™ +3.277 +4.14™ +0.39™ +4.22" +3.66™ +0.0742™ +0.94™ +0.50™ +1.55™ +21.18" +14.147 +35.44™ +5.707
cultivars
Cracker 79.45a 9.98ab 17.56a 1.75ab 24.15h 41.43a 0.8156a -1.14a -1.45a 1.88ab 29.43a 15.63ab 71.77cd 5.25a
Sarigol 67.02b 8.70b 14.02¢c 1.45b 25.85¢ 38.10c 0.7689b -1.85¢ -1.19b 2.58¢c 21.22¢c 8.25d 86.49a 1.98ab
Heros 72.28ab 8.98b 14.45bc 1.73ab 24.40b 39.85h 0.7990ab -1.55b -1.23b 2.45bc 28.45ab 11.62bc 83.40abc 4.67ab
Olga 71.53ab 8.99b 14.37bc 1.71ab 24.15h 39.95h 0.7995ab -1.71bc -1.24b 2.37hc 27.33ab 10.10c 83.15abc 2.67ab
Option500 79.33a 9.95ab 14.95bc 1.69ab 24.35b 39.55h 0.7993ab -1.69bc  -1.32ab 2.11b 27.50ab 13.05b 81.65abcd 2.23ab
Comet 72.67ab 9.03b 14.08¢c 1.53b 24.76b 38.01c 0.7684h -1.78¢ -1.34ab 1.88ab 21.12c 11.25bc 71.75cd 5.45a
SW5001 80.42a 10.89a 17.55a 1.89a 23.10a 41.53a 0.8178a -1.19 -1.41a 1.76a 29.23a 16.80a 70.88d 6.58a
Amica 73.14ab 10.09ab 16.58b 1.56b 24.33ab 40.04b 0.7899ab -1.59b -1.31ab 2.28bc 25.65b 11.26bc 84.33ab 2.90ab
Hyola308 78.89% 10.03ab 17.63a 1.90a 23.12a 41.44a 0.8195a -1.15a -1.43a 1.79a 29.22a 16.35a 73.88bcd 5.67a
Eagle 75.23ab 9.93ab 16.59b 1.55b 25.56¢ 40.56ab 0.7895ab -1.55b -1.32ab 2.40bc 29.45a 12.28bc  81.43abcd 3.78ab

* and ** represent significantly different at 5% and 1% of probability levels, respectively.
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Figure 1. Comparison of the significant effects of cultivar xstress on spring canola cultivar traits under
control and salinity stress conditions
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Figure2. Spring canola cultivars dendrogram based on studied traits using Ward method and cutting by
discriminative function analysis under control condition
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Figure3. Spring canola cultivars dendrogram based on studied traits using Ward method and cutting by
discriminative function under salinity stress condition
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