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Objective: In constructing a liquid enhancer, 300 mM NaCl was primed for 72 hours on sterile 

MTi2 seeds.   

Methods: After that, deionized water was used as a control, and SA alone (salicylic acid) (0.25, 

0.5, 0.75, 1 mM) and only KCl (Potassium chloride) (10, 20, 30, 40, and 50 mM) were applied.  As 

previously stated, germination parameters were computed. Then, the appropriate ratio of KCl to 

SA was combined, and its efficacy as a germination activator on the Salt-stressed MTi2 seeds was 

examined. The data analysis software used was SPSS Windows version 22.  

Results: To find the significant difference between treatments, data are first subjected to a two-

way ANOVA with p≤0.05 confidence level. For purpose of comparing means, DMRT is next 

applied at a p≤0.05. According to the results, the best concentrations for boosting the germination 

and early growth of MTi2 seedlings in comparison to the control treatment were found to be 20–

30 mM KCl and 0.5–0.75 mM SA. Furthermore, MTi2 seedling germination and early growth were 

more than 1x higher when the best concentrations of KCl (20-30 mM) and SA (0.5-0.75 mM) were 

combined.  

Conclusion: Salicylic acid (SA) and low levels of KCl applied to salt-stressed MTi2 seeds can help 

reduce the negative effects of salinity stress and enhance the percentage, rate, vigour, length, and 

biomass of the seedlings that germinate. As the conclusion, salt-stressed MTi2 seeds can benefit 

from an enhancer that increases germination at low concentrations of KCl and SA. 
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Introduction  

Materials and Methodology 

Seed Materials and 

Sterilization  

 

Experimental Site 

 

Designing an experiment to 

improve the germination of 

MTi2 seeds salt-stressed 
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Salted Solutions Preparation 

 

Halopriming of MTi2 seeds in 

NaCl 

MTi2 seeds Salt-stressed 

treated with KCl, SA, and a 

combination of SA and KCl 

Improvement of salt-stressed 

MTi2 seed germination using 

SA: 
 Seven sterilized MTi2 seeds were 

placed on two layers of Whatman filter paper 

No. 1 in separate sterilized Petri dishes (9 cm 

diameter) containing 5 ml of different 

concentrations SA (0.25, 0.5, 0.75, 1 mM) and 

deionized water as a control. All treatments 

were kept in the growth chamber at 25 ± 1°C 

and will be monitored daily until 8 days. 

Measurements were made on seed vigor, 

germination rate, germination percentage, and 

early seedling growth [21].   

Germination parameters were calculated as 

follows:    

𝐆𝐏% =
𝐍𝐆𝐒 

𝐓𝐍𝐒𝐒 
× 𝟏𝟎𝟎

𝐆𝐑 =
𝐍𝐆𝐒 

𝐃𝟏 
+ ⋯ . + ⋯ . +

𝐍𝐆𝐒 

𝐃𝐋 

𝐒𝐕 =
(𝐋𝐇+𝐋𝐑)×𝐆𝐏% 

𝟏𝟎𝟎 

 

Improvement of salt-stressed 

MTi2 seed germination using 

KCl 
 

Improvement of salt-stressed 

MTi2 seed germination using a 

SA and KCl mixture 
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Data Analysis 

 

Results 

Treatment of MTi2 Seeds Salt-

Stressed with SA:  

The percentage and rate of 

germination, and Seed Vigor:   
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Impact of Salinity on MTi2 

Seedlings Grown in Early 

Stages: 

 

Application of KCl to MTi2 

Seeds Under Salt-Stress:  

The percentage and rate of 

germination, and Seed Vigor:   

 

Impact of KCl on the Initial 

Growth of Salt-Stressed MTi2 

Seedlings 
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Combination of Salicylic Acid 

and KCl for the Treatment of 

Salt-Stressed MTi2 Seeds 

The percentage and rate of 

germination, and Seed Vigor   
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Impact of Salicylic Acid and 

KCl Combination on Salt 

Stressed MTi2 Seedlings' Early 

Seedling Growth: 
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Discussion 

 [
 D

O
I:

 1
0.

61
18

6/
pb

p.
5.

2.
56

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-0
7-

20
 ]

 

                             8 / 12

http://dx.doi.org/10.61186/pbp.5.2.56
https://pbp.medilam.ac.ir/article-1-179-en.html


 

64 | Plant Biotechnology Persa Volume 5, Issue 2, 2023 

Effects of Using Salicylic acid, Potassium Chloride, and a Mixture of Salicylic Acid 

 

 

Conclusion 
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