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Extended abstract

Introduction

Salinity stress significantly impairs plant growth and yield and represents a major challenge to
sustainable agriculture. Camelina (Camelina'sativa), an oilseed crop, is well known for its resilience to
adverse environmental conditions, including salinity. Brassinosteroids, as plant growth regulators, have
shown potential to mitigate salinity-induced stress. This study evaluated the effects of foliar
brassinosteroid application on.morphological traits, seed yield, and growth indices of camelina under
salinity stress, with the aim, of identifying effective strategies to improve crop performance in saline
environments.

Materials and methods

A field experiment‘was conducted over two cropping seasons (2021—2022 and 2022—2023) in Yazd,
Iran, using a split-plot. arrangement in a randomized complete block design (RCBD) with three
replications. Salinity.levels (0, 4, 8, and 12 dS m1) were assigned to main plots, and foliar application
of 24-epibrassinelide (051, 2, and 3 uM) was assigned to subplots. Morphological traits (plant height,
number of lateral brahches, number of siliques per plant, and seeds per silique), yield components
(thousand-seed weight and seed yield), and growth indices (biological yield and harvest index) were
measured. Data were analyzed in SAS 9.1 using a mixed model, with year considered a random effect.
Normality was assessed using the Kolmogorov—Smirnov test, and homogeneity of variance was
evaluated using Bartlett’s test (x2 = 3.45, P = 0.32). A combined two-year analysis was conducted, and
treatment means were compared using the LSD test at the 5% significance level.

Results and discussion

The salinity x brassinosteroid interaction significantly affected all measured traits (P < 0.01). Salinity at
12 dS m™1 reduced seed yield by 44% compared with untreated plants (0 uM) at 0 dS m™1, whereas 3 uM
brassinosteroid increased seed yield by 590%, 59%, 55%, and 76% at salinity levels of 0, 4, 8, and 12 dS
m~1, respectively, relative to untreated plants (0 uM) at the same salinity level (LSD = 85.3 kg ha -1).
Plant height increased by 95%, 33%, 51%, and 50% at the respective salinity levels with 3 uM
brassinosteroid, compared with untreated plants (LSD = 2.03 cm). The number of lateral branches
increased by 161%, 23%, 97%, and 193% at salinity levels of 0, 4, 8, and 12 dS m+, respectively, with 3
uM brassinosteroid (LSD=1.16); however, the difference between 2 and 3 uM at 12 dS m! was not
significant (difference = 1.05 < LSD = 1.16). Leaf area index was not significantly affected by
brassinosteroid treatments at any salinity level. (LSD = 0.12). The number of siliques per plant increased
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significantly, reaching up to 39% at 8 dS/m. Biological yield and harvest index at 12 dS m™! increased
by 50% and 18%, respectively, relative to untreated plants (0 pM) (LSD = 150.2 kg ha! and 1.45%).
These findings are consistent with previous studies, suggesting that brassinosteroids can mitigate
salinity stress by enhancing growth and reproductive traits (Sharma et al., 2022b; Khalid et al., 2020;
Kaya et al., 2025).

Conclusion

Overall, salinity stress adversely affected camelina growth and yield; however, foliar application of 3
uM brassinosteroid effectively mitigated these effects and significantly improved morphological traits,
seed yield, and growth indices. This treatment offers a promising strategy to improve camelina
performance in saline environments and support sustainable agriculture in salt-affected regions.
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Table 3. Analysis of variance (Mean Squares) for the effect of brassinosteroids on morphological traits of Camelina
under different salinity levels in two experimental.years (2021-2022 and 2022-2023)
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ns, * and ** represent non-significant, significant at 5% level, and significant at 1% level, respectively.
Y: Year, R: Replication, S: Salinity, E: Error, Brs: Brassinosteroids, SE: Sub-Error, ME: Main-Error, CV: Coefficient of

Variation, LAI: Leaf Area Index
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Table 4. Mean Comparison of the Interaction Effects of Levels of Brassinosteroid Foliar Application and Salinity Stress
Levels on Morphological Characteristics of Camelina
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Salinity level Brassinosteroid concentration Plant height No. of lateral branches Leaf area index
dSm uM cm

0.5 0 31.53¢ 12.269 2.35°

1 41.48° 30.52%® 2.41®

2 51.44° 27.79° 2.47%

3 61.39° 31.952 2.532

4 0 44.84° 24.30% 2.19¢

1 49.83° 29.65° 2.25b¢

2 54.81° 26.434 2.31°

3 59.80? 29.81% 2.37%

8 0 37.48° 11.529 2.14°¢

1 43.83° 18.43f 2.215¢

2 50.19° 13.119 2.28°

3 56.542 22.73° 2.35%

12 0 34.23¢ 4.66' 2.13¢

1 39.90¢ 7.83" 2.20°¢

2 45,58¢ 12.619 2.26°

3 51,25° 13.66° 2.33%

(LSD 5%) - 2.03 1.16 0.12
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Means with at least one common letter at each salinity level do.not show:a statistically significant difference at the 5% level
(LSD).
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Table 5. Analysis of VVariance (Mean Squares) for the Effect of Brassinosteroid Foliar Application on Yield Components
of Camelina under:Different Salinity Levels in Two Experimental Years (2021-2022 and 2022-2023)
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Table 6. Mean Comparison of Brassinosteroid Foliar Application at Different Salinity Levels for Yield

Components of Camelina
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Salinity Brassinosteroid Thousand-seed No. of seeds per No. of siliques per
level concentration weight silique plant
dSm UM g

0.5 0 1.33¢% 7.82° 272.90°

1 1.39¢ 8.30° 304.50°

2 1.54° 9.982 355.60%

3 1.63% 11.002 380.002

4 0 1.258 7.10° 221.304

1 1.31¢° 7.77° 233.30¢

2 1.32% 9.72% 301.60°

3 1.33¢% 10.802 306.60°

8 0 1.249 6.16¢ 129.70

1 1.27 6.99« 160.80°

2 1.49°¢ 7.190¢ 170.30¢

3 1.33¢% 8.22% 180.70¢

12 0 1.00 5.05¢ 55.19¢

1 1.12 6.07° 66.95%

2 1.18" 6.94°¢ 72.51¢e

3 1.21" 7.16%® 83.71bcd
LSD 5% - 0.05 0.085 10.50

(LSD) ai,las 7.0 zhw o )l S L;)LJ ol e o 0 S e B> SO Bl (ljls oSl
Means with at least one common letter at each salinity.level.do.not show a statistically significant difference at the

5% level (LSD).
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Table 7. Analysis of Variance (Mean Squares) for the Effect of Brassinosteroid Foliar Application on Yield Traits of
Camelina under Different Salinity Levels in Two Experimental Years (2021-2022 and 2022-2023)
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Fig 1. Effect of Brassinosteroid Foliar Application on Seed Yield of Camelina under different.salinity levels
(LSD 5%)
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Table 8. Mean Comparison of the Interaction Effects of
Brassinosteroid Foliar Application and Salinity Stress
Levels on Yield Traits of Camelina
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Gogh dg gty (S e
Salinity Brassinosteroid Biological Harvest
level  concentration yield index

dSmt UM kg hat %

0.5 0 3656.05% 40.46°
1 4196.3 42.61f

2 4719.51% 44.71¢

3 5057.282 46.62°

4 0 3306.41° 37.669

1 3702.51 40.13f

2 4116.71° 39.78f

3 4590.35% 43.21¢

8 0 2318.819 46.33°

1 2571.15% 45.83¢

2 2867.65' 48.08°

3 3446.73¢ 48.36"

12 0 1934.16' 42.69°
1 2311.88" 45,731

2 2566.769 46.33¢

3 2909.16 50.232

(LSD 5%) - 150.20 1.45

Dol (g 9u0 G]a.w 2 S e By S Sl lls ‘_gL‘bu,a.isL.a
(LSD) a5,las 7.0 CJ“" e (5)|os;;a ‘_;)LJ
Means with at least one common letter at each salinity level
do not show a statistically significant difference at the 5%

level (LSD)
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