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Abstract

Background and objectives

Salinity is one of the most basic abiotic stresses in arid and semi-arid regions, so it limits plant
vegetative and reproductive growth. Soil salinity spreads due to irrigation with salty water,
improper drainage, and salt accumulation in desert and semi-desert lands. Licorice (Glycyrrhiza
glabra L.; legume family) is one of the most valuable halophyte plants used worldwide as a
medicinal-industrial plant. Considering that in the existing studies, the threshold of tolerance to
licorice salinity has not been accurately reported, in the present study, the aim was to determine
the threshold and investigate some quantitative characteristics of licorice in response to different
salinity levels.

Methodology

To investigate the salinity tolerance threshold of licorice plants to different levels of salinity stress,
an experiment was conducted in the form of a completely randomized design with three
replications in the pot environment in the greenhouse of the National Salinity Research Center
located in Yazd province. Salinity treatments for irrigation water included 0.6, 3, 6, 9, 12, 15, and
18 dS/m. At planting, all pots were irrigated with tap water until establishment and greening.
After four days, salinity levels were increased to reach the desired salinity. In this study, various
plant characteristics such as plant height, leaf area, aerial and root parts dry matter, relative water
content, ion leakage, and potassium and sodium content were measured. Additionally, salinity
tolerance thresholds and a 50% reduction in yield were calculated using the Mass-Hoffman
model. Data variance analysis and determination of threshold values and salinity tolerance
coefficients were performed using SAS Ver 9.2 statistical software.

Results

The analysis of variance indicated that all the studied traits in Glycyrrhiza glabra (licorice) were
significantly affected by salinity. The increase in water salinity from the control treatment to 18
dS/m resulted in a 90% reduction in plant height, 88% in leaf area, 94% in aerial part dry weight,
73% in root dry weight, 22% in relative water content, 0.42% decrease in potassium content, and
an increase of 13% and 2.63%, in ion leakage and sodium content in the plant respectively. The
plant salinity tolerance threshold indicated that the plant salinity threshold was calculated based
on irrigation water salinity. In addition, it was obtained for root dry matter equal to 2.89 ds m-1.
The slope of root dry matter yield reduction per unit of salinity increase in terms of ds m-1 was
obtained as 5.50%. Also, the salinity of the irrigation water, which caused a 50% reduction in
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yield and zero yield, was calculated as 10.98 and 21.06 ds m-1, respectively. Also, the salt
tolerance index (ST-index) was estimated at 11.40 ds m-1.

Conclusion

Considering that the salinity level of irrigation water, which caused yield reduction to zero was
equal to 21.06 ds m-1, this plant is classified as relatively resistant to salinity stress.

Keywords: Halophyte, relative water content, ion leakage, plant dry weight.
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Table 1- Some soil physico chemical characteristics of experimental soil studied

) Phosphorus (g . Organic . - Clay (%)
EC (ds m-1) pH kg-1) Potassium Carbon (%) Sand (%) Silt (%)
4.5 7.36 85 0.04 44.16 35.62 20.22
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Table 2- Some water chemical characteristics of experimental studied
EC (ds m?) pH Ca?* Mg?* (meq I'Y) Na* K* e 3 Crr SAR
(meq I'") (meq I") (meg ) (meql™) (meql?) (meql?)
0.6 76 2.7 1.0 18 0 3.3 0 1.8 13
3 8.05 9.7 8.42 11.74 0.1 2.89 0 17.31 3.9
6 8.00 5.02 9.5 45.23 0.15 2.9 0 52 16.81
9 8.00 3.26 12.88 80.73 0.21 2.77 0 86.48 28.83
12 7.61 2.95 11.88 93.16 0.22 2.27 0 95.57 37
15 7.65 2.01 15.65 136.5 0.28 2.31 0 146.5 45.95
18 7.72 1.51 20.1 160.8 0.39 2.70 0 178.1 49.02
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Table 3- Analysis of variance of the effect of salinity stress on some studied characteristics in Glycyrrhiza glabra L

S.0V df Plant Leaf area Shoot Root Relative lon Potassium  Sodium
height dry dry water leakage
weight  weight  content
Salinity stress 6 477.41** 238.44**  0.69**  0.49** 299.35** 09578** 0.09** 2.94%*
Error 14 1.40 0.44 0.03 0.002 4.03 5.62 0.01 0.06
CcVv 9.75 6.51 15.37 5.86 12.67 7.06 9.12 17.28
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Figure 1- Means comparison of plant height in Glycyrrhiza glabra L (Different letters in gragh indicate the
statistical difference at the 1% level)
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Figure 6- Means comparison of potassium (a) sodium (b) in Glycyrrhiza glabra L. (Different letters in graph
indicate the statistical difference at the 1% level)
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