Crop Biotechnology  ©penAccess

Summer (2025) 14 (4): 57-68

DOI: 10.30473/ch.2025.74198.2006

ORIGINAL ARTICLE

The effect of 24-epibrassinolide on chlorophyll parameters,
physiological and biochemical traits of lettuce (Lactuca sativa L.)

under salt stress

Zeinab Chaghakaboodi’

1. Assistant Professor, Department of
Plant Production Engineering and
Genetics, Campus of Agriculture and
Natural ~ Resources, Faculty of
Agriculture, Razi University,
Kermanshah, Iran.

2. Associate Professor, Greenhouse and

Controlled Environments Research
Institute, Horticultural Sciences
Research Institute, Agricultural

Research, Education and Extension
Organization, Karaj, Iran.

3. Assistant Professor, Department of
Soil Science and Engineering, Faculty
of Agriculture and Natural Resources,
Razi University, Kermanshah, Iran.

Correspondence:
Zeinab Chaghakaboodi
Email: z.chaghakaboodi@razi.ac.ir

Received: 1, Apr. 2025
Accepted: 9, Jun. 2025

How to cite:

Chaghakaboodi, Z., Mousavi, S. H., Imani,
M., & Ranjbar, F. (2025). The effect of 24-
epibrassinolide on chlorophyll parameters,
physiological and biochemical traits of
lettuce (Lactuca sativa L.) under salt stress.
Crop Biotechnology, 14 (4), 57 -68.

(DOI: 10.30473/ch.2025.74198.2006)

, Seyed Hassan Mousavi’, Mohammadreza Imani?, Faranak Ranjbar?

ABSTRACT

Salinity stress negatively affects plant growth and productivity by causing ion
toxicity, osmotic stress, and hormonal imbalances. With the expansion of
greenhouse-based vegetable production, identifying genotypes tolerant to
abiotic stresses such as salinity is essential for sustainable agriculture. This
study assessed the salinity tolerance of three promising lettuce lines (20, 7, and
4), the local cultivar ‘Setareh, * and two foreign cultivars, ‘Lolarosa’ and
‘Mignonette, > under controlled greenhouse conditions. A factorial experiment
was conducted in a completely randomized design with four replications at
Razi University, Kermanshah, during the 2023-2024 growing season. Plants
were exposed to increasing salinity levels (0, 10/5, 20/10, and 30/15 mM
NaCl/CaClz) starting from the 3rd-4th leaf stage. Physiological and
biochemical traits evaluated included chlorophyll fluorescence (Fv/Fm,
Y(PSII)), leaf greenness, total soluble sugars, phenols, and flavonoids. Results
showed a significant reduction in photosynthetic efficiency (Fv/Fm and
Y(PSII)) with increasing salinity, reflecting a decline in growth. However,
salinity stress also triggered a notable increase in osmoprotectants (soluble
sugars) and secondary metabolites (phenols and flavonoids), indicating an
antioxidant defense response. These findings reveal genotype-specific
differences in salinity tolerance and offer useful insights for selecting lettuce
cultivars better suited to saline environments.
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Table 4. Analysis of variance for the traits studied in lettuce genotypes under salt stress
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Figure 1. Correlation of chlorophyll fluorescence, biochemical, and physiological traits in lettuce genotypes under salt stress
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Figure 2. Cluster analysis with a heat map of lettuce genotypes based on the measured traits under salt stress
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