University of Tehran Press

Journal of Crops Improvement
Online ISSN: 2345-6957

Homepage: https:/jci.ut.ac.ir/

Impact of Foliar Application of Salicylic Acid and Jasmonic Acid on
Biochemical and Agronomic Properties of Thymus vulgaris L. under

Drought Stress

Mohamad Nasri'™® | Zahra Karimi’ | Meysam Oveysi’ | Pourang Kasraie* " |

Hamidreza Larijani’

1. Corresponding Author, Department of Agronomy, Islamic Azad University, Varamin, Tehran, Iran. E-mail:

dr.nasri@iauvaramin.ac.ir

2. Department of Agronomy, Islamic Azad University, Varamin, Tehran, Iran. E-mail: meysam.oveisi@yahoo.com
3. Department of Agronomy, Islamic Azad University, Varamin, Tehran, Iran. E-mail: meysam.oveisi@yahoo.com
4. Department of Agronomy, Islamic Azad University, Varamin, Tehran, Iran. E-mail: drkasraie@yahoo.com

5. Department of Agronomy, Islamic Azad University, Varamin, Tehran, Iran. E-mail: larijani2004@gmail.com

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received:

Received in revised form:

Accepted:
Published online:
17 December 2022

Keywords:
Catalase (CAT),
essential oil,

glutathione peroxidase (GPX),
superoxide dismutase (SOD),

thymol.

To investigate the effect of different levels of foliar applications of salicylic acid
and jasmonic acid on biochemical characteristics and yield of Thymus vulgaris
under drought stress conditions, a split factorial experiment has been performed
based on randomized complete design with three replications during cropping
seasons of 2019-2020 in Varamin region. The main factor include irrigation levels
(60 (normal) and 110 mm of evaporation from the evaporation pan (drought
stress)), with the sub factors being different levels of foliar application of salicylic
acid (three level: control (zero), 25, and 50 mg 1"") and jasmonic acid (three level:
control (zero), one, and two mg I"). The effect of irrigation x foliar application
treatments has been significant for all studied traits at 1%. The highest plant height
(38.2 cm), wet and dry weights (7112.3 and 1778.7 kg h™"), percentage of
secondary metabolites (essential oil 0.28 and thymol 60.9%), and concentrations
of salicylic and jasmonic acid of leaves and the lowest activity of antioxidant
enzymes (SOD, CAT and GPX) of thyme are observed in normal irrigation with
50 and 2 mg " salicylic and jasmonic acid treatment. Thus, external use of salicylic
and jasmonic acid (50 and 2 mg ™) in drought stress conditions can be considered
in improving related traits of yield and increasing the production of thyme.
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ARV Ya/-e OO/Ac +/\Ye \V/\b YA/IVc \Y/+ ed VeYY/Yed  YYO«/-ef YY¥/\e So % SAgx JA,
YY/vd Abd/Ae OA/de +/YYde Y/ e yy/ad q/qcde \YYY¥/Ac OY¥Y/-de Y5/0be Sox SAgx JA,
¥V/Y cd /- de £\/Y be L/¥ed a/fcd Va/Yde MYede VOVA/Yab  AVYS/+ cd Ya/\be So % SAgx JA,
YV/%e VVO/0 de OA/Ac ALY VV/fed YV/5 de VV/Fed \YYV/dbe OYVY/Yd YA/Abc Sox SA; x JA,
¥V/Y cd \YY/ade £\/+be +/¥Y cd /¥ cd VA/Y de Y/a de VOY+/Y ab MA¥A/AC Y\/Yb Sox SA| x JA;
¥5/Abc V¥Y/Acde $¥/A be /¥ be Y/sd \Y/Vef £15 de \SSAY ab  FOYY/- b Yo/Yab Sox SA| x JA,
Yo/Vde V¥Y/Acde £V/A be L/¥ed a/fcd VA/Ye a/Yede \¥¥$/Aabc  OY-Y/-cd Y\V/Y b So % SA; x JA,
¥V/\ be V¥o/Yede £¥/\ be +/¥¥cd Y/¥d Vo/VE $IA de \EYSldab  £YFYV/Ybe YV/Ya Sox SA; x JA,
OO/ +ab WY/ Ved $A/Yab +/¥Ybe £Ivd /¥ f N \WYA/Y a YWWY/Y a YAIY a Sox SA; x JA,
Y&/Yed Y-¥/c £+/2 be +/YA de YY/¥a ¥¥/0d a Va/+a ¥V /¥ VOYa/fi \WY/#d S;x SA0x JAO
¥V/Ybe YV /Ac SYIV be /Y0 be Y. /dab Ya/V ab \#/\ab S5/ \ef Y£YV/Yh VWY/¥ ed Sy x SApx JA;
O¥/fab Y\#/¥be £&/A ab +/¥ be \V/Yb YV/ab \0/Yabe AYV/Yde AR ANVAYS YV/A cd S x SAgx JA,
Ya/5 cd Y¥\/fabe SY/Y ab +/¥¥ed Y./Y ab ¥-/Y ab \&/¥ ab V¥¥/Ae Y¥aA/5 h YV/¥ ed S; x SA; x JA,
O¥/¥b Yo/$abe £0/5b +/¥+ be \V/Ab YY/abc V¥/Aabe Aa/\d Ya.v/.fg YY/\e Si x SA; x JA,
OA/Y ab Y#¥/4 ab SAIY ab /Y% ab V¥/% be Y&/A cd VY/¥be W&V /Yed YA-q/Ye Y#/A be S; x SA; x JA,
¥Y/Ve YY'+/Vbe £0/Yb +IYAc AR YY/-bc \¥/-abc MA/A de YYAV/Y e YY/5 cd S| % SA, x JA,
OA/A ab Y#4/4 ab SN \ab /¥ b \¥/0 be YV/+ cd \Y/ac VoY ed ¥yoay/-f Ya/¥be S x SA; x JA,
5Y/-a YAV/A a YY/\ a -/0Y a Ve/Ned YY/¥ cd /Y cd VWY-/Ybe  AYFY/A cd Y4/A be S| % SA, x JA,
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