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Investigation of Reducing Detrimantal Effects of Salt Stress on Morphological and
Physiological Traits of (Thymus daenensis Celak.) through Salicylic Acid Application
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Table 1: Variance analysis of Salt and Salicylic acid levels on growth traits of (Thymus daenensis Celak.)

Sleye (eNlee
Mean square

L . ‘ g
- . ~olaseg S ) . T Sl @l
i Slaes” ‘f o2 SYBE 33! SRR 2> 05 oo e g 4 Al oS elis | s 5;;)‘ Source of variations
Protein Peroxidase Catalase er Fr.esh Leaf area Bl Plant height Proline
enzyme enzyme Soluble weight  weight
carbohydrates Root to
stem ratio
0.0004™ 0.0006" 1872™ 4237 0.003m 0.031" 0.007™ 0.264" 5.638™ 0.008™" 3 i)’rd
alt
0.0001™ 0.0001" 974.9™ 173.9" 0.001" 0.045™ 0.001™ 0.086" 2.916™ 0.009™" 3 i S: Sl
0.00004™ 0.0005" 420.2*" 140.3™ 0.011* 0.117" 0.00008™ 0.249" 6.62" 0.005*" 9 hoeadlos el X 5592
Salt XSA
11.69 22 8.29 8.94 21.07 14.6 14.3 19.21 16.77 18.75 (30)9) Slyedd o 52
CV(%)

MLGQ A 9 70 JLo.o‘ C.Ia.u e )bu’_l.us 9 )“bu‘“"“r"‘: oS Py g % NS
ns, *, **: non significant, significant at p = 0.05 and p = 0.01, respectively
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Table 2: Means comparison simple effects of salinity and salicylic acid on measured traits of (Thymus daenensis Celak.)

(Plss) Sekcdlos ol s (Yso ko) (5595 gelaw olas
Salicylic acid level (ppm) Salt level (mM) Traits
450 300 150 0 150 100 50 0
0.1632 0.115P 0.106" 0.137% 0.1622 0.121° 0.1322 0.107° @38 035 e 2 Jsaisks) ondsn
Proline (umol/mg FW)
o 5l sl )|
1058 10.33 11.33 11.252 100 11.52 10.66° 11.33 (el 18,
Height (cm)

1758 1.68 1,612 1552 1.843 1.575% 1.678% 1.5 Bl & &y S -

Root: stem ratio

£y o:ls -

0.622 0.468° 0.518° 0.6032 0.6052 0.546% 0.563% 0.478P (p5) 235 039

Fresh weight (g)
0.321¢ 0.196% 0.181° 0.201% 0.242 0.19° 0.19° 0.478" (5) S22 05

Dry weight (g)
0.072b 0.0852 0.0932 0.0690 0.05¢ 0.07> 0.0972 0.1022 (&rerostl) S o

Leaf area (cm?)

P 2 eSS ) Jolowe slacl uums S
68.09° 69.44 76.23 73.922 77.092 73.692 73.552 63.350 (a5 036
Soluble carbohydrates (mg/g DW)
57.95 31.03¢ 46.62¢ 51.78b 50.14b 25.74¢ 59.472 48.91b (s 5 oo 53 Coand) VLB o33
Catalase enzyme (unit/mg protein)
0.028¢ 0.036° 0.0442 0.038° 0.055¢ 0.034%¢ 0.031¢ 0.039° 35 035 P hen 2 S o) 5z
Protein (mg/mg FW)

0.044° 0.042 0.037¢ 0.035° 0.041° 0.0442 0.043¢ 0.039" (s p5 ket )2 Soond) Sl 5

Peroxidase enzyme (unit/mg protein)

2l o (P<%1) Jloil mhans (o (5l e igles ooy Lis (g o 50 lien ué g >

Non-similar letters in each column represent significant differences at 1% probability level
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1. Greenway and Munns
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Table 3: Interaction effect of salinity and salicylic acid on measured traits of (Thymus daenensis Celak.)

] Saiig ] sl g ,S
SISl 51 wj;i) SYBE 3l - L) ol & ) G ") dsn el CJM
pS e o cand) ad AR VRCI 7 _ Spghe SeSgy ol s els)| ofbe s Sl ST
539 5 ke P 52 05 . - ") 4l - ko)
R SIS (en o o (@riagil) ) . Gloil) (ol (Plesses) ~~
Peroxidase (”b_ Catalase enzyme ¢ 059 Leaf area Dry Fresh - Height Proline Salicylic (e
enzyme (unit/mg Protein (unit/mg Soluble (cm?) weight (g) weight (g) ~Root to stem (cm) (umol/mg acid level Salt
protein) (mg/mg protein) carbohydrates ratio FW) (ppm) level
FW) (mg/g DW) (mM)
0.037%¢ 0.042¢ 46.22% 60.24¢ 0.1% 0.12¢f 0.4%¢ 1.56 10.3%¢ 0.09¢% 0
0.029°¢ 0.037¢f 48.46° 68.87%¢ 0.118 0.116f 0.25° 1.7%¢ 10.3%¢ 0.09¢% 150 0
0.026¢% 0.042¢ 43.64% 64.05% 0.118 0.22%¢ 0.49 1.48 11.3%¢ 0.11°¢ 300
0.027¢¢ 0.0344f 57.32° 60.26° 0.09%¢ 0.312 0.76° 1.2° 13.32 0.14°¢ 450
0.0342¢ 0.03%9 82. 942 67.31%¢ 0.086" 0.3%® 1.042 1.3% 11.67%¢ 0.09¢% 0
0.032°¢ 0.04¢% 47.2% 74,194 0.118 0.18%f 0.46% 1.62% 11.67%¢ 0.1¢¢ 150 50
0.057%¢ 0.03%9 36.72% 74.06"¢ 0.1% 0.16°f 0.35% 1.87% gpe 0.16¢ 300
0.048%¢ 0.0239 82.42 78.65%¢ 0.09%¢ 0.13¢f 0.39¢%¢ 1.89% 10.3%¢ 0.29? 450
0.06% 0.027% 39.03%9 81.58% 0.06% 0.205¢f 0.57¢ 1.61% 12.3% 0.18% 0
0.023¢ 0.042¢ 19.85" 82.98% 0.09%¢ 0.17¢f 0.49% 1.32% 13.32 0.1¢¢ 150 100
0.036%¢ 0.0354" 9.97 64.61% 0.08% 0.2vf 0.55¢ 1.8%¢ 10%¢ 0.06° 300
0.058%¢ 0.03%9 34.129 65.6% 0.06% 0.18¢f 0.57¢ 1.56% 10.3%¢ 0.14°¢ 450
0.019¢ 0.054% 38.92¢9 86.582 0.03f 0.17¢f 0.4%¢ 1.7% 10.67%¢ 0.19° 0
0.0652 0.0592 70.98° 78.9%¢ 0.06% 0.28%¢ 0.86° 1.8%¢ 10%¢ 0.13%¢ 150 150
0.059%¢ 0.05% 30,91 75.04+¢ 0.06% 021> 047 157 115 0.17>¢ 300
- - - 67.85° 0.05¢ 0.28+¢ 0.75° 2.34¢ 8.3° - 450

aib oo (P 19%) Jlaxs! o (0 (6 ls o igles oimdyLis (ygiw o 50 alien pué g >
Non-similar letters in each column represent significant differences at 1% probability level
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Investigation of Reducing Detrimantal Effects of Salt Stress on Morphological and
Physiological Traits of (Thymus daenensis Celak.) through Salicylic Acid Application

Harati!”, E., Kashefi?, B. and Matinizadeh?, M.

Abstract

Salicylic acid is one of the plant growth substances affecting growth and salinity tolerance in plants. In order to evaluate
salicylic acid and salt stress effect on some morphological and physiological traits and antioxidant enzymes activity in
Thymus daenensis Celak. the experiment was done using four levels of salicylic acid (0, 150, 300 and 450 ppm) and
four levels of sodium chloride (0, 50, 100 and 150 mM), based on a completely randomized design in three replications.
The results showed that different levels of salinity significantly increased proline content, carbohydrates concentrations,
fresh weight and peroxidase and catalase enzyme activity and decreased the leaf area and protein concentration. Also
the interaction results of salinity and salicylic acid treatment caused significant increase levels of proline, soluble sugars
and protein concentration, ratio of root to stem, dry weight and increased catalase and peroxidase enzyme activity.
Based on the results of these study, foliar spraying of salicylic acid by increasing the activity of antioxidant enzymes,
proline and Soluble carbohydrates concentrations under salinity stress conditions, improved physiological traits of
plants and enhanced plant resistance to salt.

Keywords: Antioxidant enzymes, Plant growth regulator, Proline, Soluble solids
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