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Evaluation of 24-Epi-brassinosteroid effects on some properties of fenugreek
(Trigonella foenum-graecum L.) under high temperature stress

Shahla Sheikhi!, Amin Ebrahimi?, Parviz Heidari?, Mohamad Reza Amerian*3, Amir Moradi Sarabsheli*
1,2,3. Department of Agriculture and Plant Breeding, Faculty of Agriculture, Shahrood University of Technology,
Iran. 4. Department of Agriculture and Plant Breeding, Sari University of Agricultural Sciences and Natural

Resources, Sari, Iran.
(Received: May 5, 2020 - Accepted: August 4, 2020)

ABSTRACT

The aim of this study was to investigate the effect of 24-epi-brassinosteroid on some of the physiological
properties of fenugreek under high temperature stress. The treatments consisted of 24-epi-brassinosteroid
(2, 5 and 10 F;1)pm , different harvest times (6 and 24 h) and high temperature stress (42° C). Results
showed that high temperature stress reduced chlorophyll a, b and total chlorophyll and carotenoid
contents and increased malondialdehyde content and electrolyte leakage. 24-epi-brassinosteroid
treatment during stress significantly prevented carotenoid, chlorophyll a, b and total chlorophyll contents
to be deceased. Applying different levels of 24-epi-brassinosteroid (2 and 5 ppm) at high temperatures
decreased malondialdehyde and increased fenugreek tolerance, due to the reduced non-fatty acid
peroxidation. The activity of catalase, guaiacol peroxidase and ascorbate peroxidase enzymes enhanced in
stress condition and application of 2 and 5 ppm 24-epi-brassinosteroid resulted in further increase of these
enzymes activity. The application of 24-epi-brassinosteroid resulted in increased defense gene activity
and enhanced content of antioxidant enzymes including ascorbate peroxidase, catalase and guaiacol
peroxidase by stimulating the plant defense system. Overall, the results of this study showed that 24-epi-
brassinosteroid stimulates the activity of genes involved in either photosynthesis or the antioxidant
defense system of fenugreek, and fenugreek tolerance to high temperature stress increased, by reducing
oxidative stress.

Keywords: Antioxidant enzymes, brassinosteroid, chlorophyll contents, diosgenin, fenugreek,
malondialdehyde.
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Table 1. Variance analysis of the studied traits of fenugreek under high temperature stress

Sources of Degrees  Chlorophyll ~ Chlorophyll Total Carotenoid  Malondialdehyde  Electrolyte Total Catalase  Ascorbate Guaiacol
variances of a b chlorophyll leakage protein peroxidase  peroxidase
freedom
Mean of Squares
Temperature 1 28.81" 0.003™ 26.742™ 26.74 50.14™ 94.9" 10916™  5.61™ 3.567 2,677
M
Concentration 3 5.11" 23.20" 10.865™ 10.865™ 3.02 724.4 6437  9.352" 0.86™ 3.677
©
Time (Ti) 1 3.78" 1.49™ 10.01™ 10.026™ 36.33" 536.7" 1543" 5.353" 0.084™ 0.024™
T*C 3 7.13" 3.02™ 3.239” 3.239™ 5.21" 646.09™ 3147 127" 0.13" 0.8270™
T*Ti 1 0.073™ 1.07™ 0.574™ 0.594™ 7.08™ 399.6™ 615 0.91" 0.032™ 0.1280™
C*Ti 1.70 3.24™ 9.46™ 9.14™ 0.07" 752.4" 453" 0.99™ 0.06™ 0. 3050"
T*C*Ti 3 1.46 3.66™ 3.91" 3.305™ 1.68™ 65.7" 341" .084™ 0.02" 0.33"
Error 32 0.46 0.375 0.54 0.54 0.29 6.8 95 0.025 0.0001 0.089
# NS
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Figure 1. Triple mean comparison of temperature, time and different levels of 24-Epi-brassinosteroid

on chlorophyll a (A), chlorophyll b (B), total chlorophyll (C) and carotenoid content(D). Mean

comparison was done based on Duncan test at 1% of probability level. Columns with the similar letters
are not significantly different.
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Figure 2. Triple mean comparison of temperature, time and different levels of 24-Epi-brassinosteroid on

percentage of electrolyte leakage (A), malondialdehyde content (B). Mean comparison was done based on
Duncan test at 1% of probability level. columns with the similar letters are not significantly different.
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Figure 3. Triple mean comparison of temperature, time and different levels of 24-Epibrassinosteroid

on total protein (A), ascorbate peroxidase (B), catalase (C), and gayacol peroxidase (D). Mean
comparison was done based on Duncan test at 1% of probability level. Columns with the similar letters

are not significantly different.
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