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Abstract

Introduction: Chitosan is a polysaccharide that elicits numerous defense responses in plants and affects the growth rate
and increases the production of secondary metabolites. Basil (Ocimum basilicum 1..), a medical herb, has many varieties in
terms of morphology and secondary compounds. Considering the growing trend of salinity and the its risks and the
importance of basil in the pharmaceutical and food industries, this study was conducted to investigate the role of chitosan
on some physiological and biochemical properties and Phenylalanine ammonia lyase (PAL) enzyme in basil under salinity
stress.

Methods: After chitosan treatments at a concentration of 200 mg/L, plants were exposed to four levels of NaCl salinity
stress, 25, 50, 100 and 150 mM. The activity of PAL enzyme, physiological and biochemical responses were investigated
under the effect of the interaction between chitosan and concentrations of salinity stress.

Results: The salinity stress has negative effects on total chlorophyll and carotenoid whereas it increased flavonoid content.
In addition, chitosan at high salinity levels had a positive effect on total chlorophyll, and at all salinity levels increased
carotenoids content. Catalase and peroxidase enzymes and potassium content of basil also increased in chitosan treatments,
which indicates an increase defense response to salinity in plant. Chitosan also increased PAL enzyme activity, as an
important parameter in the biosynthesis of phenylpropanoids, which it increased the amount of methyl cavicol of essential
oil.

Conclusion: In general, the application of chitosan has an effect on the secondary compounds in basil to improve salt-
stress tolerance.
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Value (°C/min) Temperature (°C) Hold (minute)
0 50 0.00
5 180 0.00
10 250 0.00
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Table 2- Results of analysis of variance of measured parameters in basil under salinity stress and chitosan.

Source of Variation T.phenol Catalqse Peroxidase MDA Sodium Potassium Na/_K
(SOV) df (mg. g (OD min'g (OD minlg (umol gt content content ratio
FW) FW) FW) FW) (mg. g DW) (mg. gt DW) (%)
Chitosan (a) 1 36.21" 22.46™ 671.34™ 3933.63™ 159.41™ 5431.35™ 327.07™
Salinity (b) 4 76.27" 128.06™ 64.67" 11492.4™ 1845™ 256.95 " 72.56 ™
a*b 4 26.09™ 20.94™ 184.41™ 782.9™ 17.45™ 418.49 ™ 48.14™
SE 30 0.681 15 334 43.345 1.561 2.39 0.166
CcVv - - 1.102 3.288 1.406 15.02 4.242 26.061
Faoy ) gl ,8 Sl iee gl *: Significantly differences at 1% of probability level

FH oyn O gl o s ixe i **: Significantly differences at 5% of probability level
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Figure 1- The interaction of chitosan and salinity on the wet weight of stem (A) and root (B) and dry weight of stem (C)
and root (D) of basil. The same letters indicate no significant differences
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Figure 2- The effect of chitosan on total chlorophyll (A) and carotenoid (B) content of basil at different levels of salinity
stress. The same letters indicate no significant differences
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Figure 3- The effect of chitosan on sodium (A) and potassium (B) content of basil at different levels of salinity stress. The
same letters indicate no significant differences
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Figure 4- The effect of chitosan on MDA content of basil at different levels of salinity stress. The same letters indicate no
significant differences
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Figure 5- The effect of chitosan on catalase enzyme activity (A) and peroxidase (B) of basil at different levels of salinity
stress. The same letters indicate no significant differences
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Figure 6- The effect of chitosan on PAL enzyme activity of basil at different levels of salinity stress. The The same letters
indicate no significant differences
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Figure 7- The effect of chitosan on the methyl chavikol (A) and methyl eugenol (B) content of basil at different levels of
salinity stress. The same letters indicate no significant differences
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Table 3- Correlation coefficient of studied traits under salinity stress, without chitosan (top the diagonal) and with
chitosan (bottom the diagonal)
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Table 4- Eigen values, relative variance and coefficients of variables in two principle components of basil under salinity
stress with chitosan and without chitosan

Without Chitosan | With Chitosan

Traits Component Component
1 2 1 2

Chl a+b -0.328 -0.089 | -0.232 -0.125
Carotenoid -0.326 -0.000 | 0.286 -0.016
Flavenoid 0.308 0.084 0.288 -0.072
Total phenol 0.321 0.008 0249 -0.15
MDA 0.328 -0.001 | 0.313 -0.055
Na* 0.323 0.083 0.321 -0.069
K* -0.319 -0.065 | 0.274 -0.205
Peroxidase 0.329 -0.005 | 0.306 -0.059
Catalase -0.158 0.455 0.284 -0.112
RFW 0.094 -0.185 | 0.171  0.378
RDW -0.047 0.259 | 0.0493 0.416
SFW 0.041 -0.132 | 0.0326 0.446
SDW -0.071 0.265 0.152  0.420
Methyl chavikol -0.327 0.008 | -0.309 -0.071
Methyl eugenol -0.054 0.528 | -0.198 -0.343
PAL 0.099 0.544 0.273  -0.271
Eigen value 8.93 2.78 9.28 3.34
Relative variance (%) 55.81 17.41 58.02  20.92
Cumulative variance (%)  55.81 73.22 58.02  78.94
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Figure 8- coordinates of the studied traits in terms of first two principal components for treatments without chitosan (A)
and with chitosan (B) of basil at different levels of salinity stress
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