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Table 1. Analysis of variance for studied traits
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Ns, * and ** are not significant, significant at 5% and 1%, respectively
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Table 2. Effect of various concentrations of brassinosteroid on germination and incipient growth indices
of garden thyme seedlings under different salt stress conditions
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Mean in each column followed by same letters are not significantly different at 5% level using Tukey’s test
Ns, * and ** are not significant, significant at 5% and 1%, respectively

44



FYNPIVE- g ol i J [l iy i 5 sl S 5 8550535,

g el g 3l
BR (uM)
@ 0.5 E1 =23

fn
-
£
=
_Zi;"fg
-
g
[

00 200

Salinity (mM)

SIS & (o (£l (i gl GrazalS (g p (limo p2 a9 puwlaia il 9 (5y9 lise acdals J1-) S
I (Se5 a0l 3 ooliiwl b oo yo O b 3 (610 Sxo gl dicud S pideo gy
Figure 1. Effect of different salt and brassinosteroid concentrations on the proline content of garden
thyme seedlings. Mean in each column followed by different letters are significantly different at 5% level using

Tukey’s test.
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Figure 2. Effect of different salt and brassinosteroid concentrations on the malondialdehyde content of

garden thyme seedlings. Mean in each column followed by same letters are not significantly different at 5% level
using Tukey’s test.
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Figure 3. Effect of different salt and brassinosteroid concentrations on the peroxidase (POD) activity of
garden thyme seedlings. Mean in each column followed by same letters are not significantly different at 5% level

using Tukey’s test.
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Figure 4. Effect of different salt and brassinosteroid concentrations on the superoxide dismutase (SOD)
activity of garden thyme seedlings. Mean in each column followed by same letters are not significantly different at
5% level using Tukey’s test.
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Table 3. Pearson correlation between various biochemical and morphological traits in garden thyme
seedlings as affected by brassinosteroid and salt stress conditions.

Variables

i 1 2 3 4

5 6 7 8 9

[ THIC IR
1. Germination 1
percentage

0.508** 0.814%* 0.765**

Sl oy |
2. Germination rate
3. Root length

Bl Jobo

4. Shoot length
S 59

5. Dry weight

R

6. Prolin
apallgoyglle

7. MDA

3B gt Sy 5

8. Superoxide
dismutase

STy

9. Proxidase

0.677** 0.604**

1 0.971**

0.816%* 0.841%* - 0.855%* 0.784%* 0.743%%*

0.399%* 0.414%* - 0.460%* 0.764** 0.536**

0.846%* 0.924** - 0.905%* 0.911%* 0.924**

0.797** 0.909** - 0/909** 0.879%* 0.891**

1 0.961** -0.821%* 0.757%* 0.907**

1 - 0.909%** 0.802%* 0.946**

1 - 0.839%* -0.784%*

1 0.793%*

* %

Al Joyo 5&@4,.)).>6)|‘>G;M)§QL:.3;,\.§)34€* P
Ns, * and ** are not significant, significant at 5% and 1%, respectively.
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Abstract

The present study was conducted to reduce the effects of salinity stress on germination and initial
growth stages of Thymus vulgaris as a medicinal plant using brassinosteroid (BR) under in vitro
culture. Thyme seeds were exposed to different concentrations of salinity (0, 50, 100 and 200 mM)
and BR (0.5, 1 and 3 uM), and then different germination and growth indices as well as some
phytochemical properties of seedlings were measured. Results indicated that under salinity conditions,
the highest germination percentage (95%) was observed at the lowest salt concentration (50 mM) and
the highest BR concentration (3 puM). Applying differentBR concentrations improved root and shoot
height.It also increased dry and fresh biomass of thyme seedlings in a way that at the same salinity
conditions of 200 mM, root and stem length increased about 30.5% and 42.9%, respectively, in
samples treated with 3 uM BR in coparison with the ones treated with 0.5 pM BR. The amount of
proline and antioxidant enzymes, peroxidase (POD) and superoxide dismutase (SOD) significantly
increased in the seedlings treated with the highest BR concentration in comparison with those treated
with the lower concentrations, and the seedlings had lower membrane permeability (lipid
peroxidation). The results of correlation coefficient showed that there was a negative correlation
between cell membrane permeability (amount of malondialdehyde) and all measured biochemical and
morphological traits related to seedling growth. According to the results of this study, it is suggested to
apply BR during the sensitive stage of seed germination and early growth of garden thyme seedlings

under water or soil salinity conditions.
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