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ABSTRACT

This research was conducted to determine the effects of 24-epibrassinolide and zinc oxide nano-particles (ZnO-
NPs) on the salinity tolerance capability of canola seedling. In this regard, a factorial potting experiment was
carried out based on randomized complete block design with three replications in year 2015. The experimental
factors included foliar spray of ZnO-NPs (0, 500 and 1000 ppm), 24-epibrassinolide (0, 15 and 30 mg.ha*) and
salinity stress levels (0, 50 and 100 mM NaCl). According to results, salt stress caused to increase of
malondialdehyde and considerable decrease of seedling dry weight and leaf area, membrane stability, quantum
yield of photosystem II(Fv/Fm) and catalase and peroxidase activity. Co-application of 24-epibrassinolide and
ZnO-NPs alleviated the salt stress mediated oxidative damage. Such that with promotion of antioxidant system,
the malondialdehyde content was decreased and in contrast, the parameters of dry matter and leaf area, relative
water content, membrane stability and Fv/Fm were increased. On the other hand, negative impact of ZnO-NPs at
1000 ppm on dry matter production and membrane stability was observed. According to results, it seems that co-
application of 30 mg.ha™* EBL with 500 ppm ZnO-NPs) had the best result in order to ameliorate the deleterious
impacts of salinity stress.

Keg/_vl\_/ords: Antioxidant enzymes, lipid peroxidation, quantum yield of photosystem II, Salinity ,membrane
stability.
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Table 1. Physicochemical Properties of Potted Soils
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Figl- Change of canola dry matter (right) and leaf area (left) affected by EBL and ZnO-NPs foliar under salt condition
(the same characters indicate no significant difference)
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Analysis of variance for the effects of foliar application of EBL and ZnO-NPs on canola seedling morpho-Table 2
physiological traits under salt stress condition.

SHOAY) df Peroxidase catalase MDA Fv/Fm ngﬁ:?;; RWC Leaf area Dry matter

Replication 3 1.39™ 3.08™ 2x10°™ 0.0001 ™ 326 55™ 226 0.37™

EBL 2 15.017 69.6" 3x10™%” 0.022” 7576.2" 687.4 8592 64.66"

Zn 2 746 2427 2x10™"" 0.0029" 394.2 295.8" 516.8” 19.99
NaCl 2 714 372247 1x10%" 03" 2838.8"  2551.8" 8606 9.8”
EBL*Zn 4 2.79"™ 15.96™ 2x10™°" 0.0006" 192.6” 10.2” 59.9” 1.097
EBL*NaCl 4 2.68™ 24.427 2x10°" 0.0038" 192.6” 232 59.9” 0.86"
Zn*NaCl 4 14.92 22.95" 1x10°" 0.0011™ 755" 20.85" 42.83™ 0.45
EBL*Zn*NaCl 8 4.4 5.8 3x10™°” 0.0007" 152.9™ 17.17 66.37 0.48™
Error 78 2.76 1.88 9x10° 0.0002 72.06 2.65 26.3 0.16
CV% - 10.3 4.4 11.87 1.77 1.8 2.1 10.5 1.85
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*sand " significant at the 5% and 1% levels of probability, respectively. Ns: not significant
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Fig 2- Change of canola membrane stability (right) and RWC (left) affected by EBL and ZnO-NPs under salt
condition (the same characters indicate no significant difference)

Shdsle Gaedgw Bl o plgiee ¥ USS 4 4z L
bll o colu,g o Slee cdl 51 (6,.55l> o EBL
e 5l i (NaCl Ve e mMM) wals (g5 (S

(Y USS) cd 5 )5 4 ouisS pudais Sole a5 0,

B0mg h-1 O15mgh-1 O030mg.h-1

Fv/Fm

500ppm
Salt stress -ZnO NPs

Sl sl 51 il LIS dzalS FUIFM (g s ¥ S
d)LJ O Sgu ZMQQL;‘..Q QL..AA 6LDJ)>) 6)5M oS

‘ 1000ppm

Oppm ‘

(Gl Jlo ginn
Fig 3- Change of canola Fv/Fm affected by EBL and
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Table 3. Correlation between measured characteristics

Fv/Fm Dry RWC Membrane Leaf area Peroxidase  Catalase MDA
matter stability
Fv/Fm 1
Dry matter 0.439™ 1
RWC 0.776™ 0.788" 1
membrane stability 0.642™ 0.757" 0.888™ 1
leaf area 0.826™ 0.733" 0.958" 0.917™ 1
peroxidase 0.425™ 0.540" *0.434 0.332 0.387 1
catalase 0.759™ 0.567" 0,683 **0.524 *0.666 0.554" 1
MDA -0.551" 0.639"-  0.701"- 0.701"- 0.773"- 0.219- 0.402""- 1
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Fig 4- Change of canola MDA affected by EBL and ZnO-NPs foliar under salt stress condition (the same
characters indicate no significant difference)
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Fig 5- Change of canola peroxidase (right) and catalase activity (left) affected by EBL and ZnO-NPs under salt
condition (the same characters indicate no significant difference)
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