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Extended abstract

Introduction

Water and soil salinity is one of the most important environmental factors limiting the growth and
performance of plants around the world, especially in arid and semi-arid regions. The increase in
population on the one hand and the decrease of fresh water and soil resources on the other hand has
doubled the necessity of studying in relation to the identification of salinity resistant plant species and
strategies for the efficiency of saline soil and water resources. Therefore, this study was conducted with
the aim of finding and determining the salinity resistance of artichoke plant species and the growth rate
of the species under different conditions of irrigation water salinity and evaluating the performance of
vegetative and physiological growth parameters in field conditions in order to use this plant in areas
with limited water salinity.

Materials and methods

In order to evaluate the salinity resistance of the artichoke medicinal plant species and to determine the
salinity resistance of this species, an experiment was conducted with six salinity levels including
(control), 9, 12, and 15 dS m in a completely randomized design and in three replications in potted
conditions. Four weeks after applying salinity stress, traits including photosynthetic pigments, dried
leaves, leaf water content, leaf dry weight, ash content, SLA were measured. Finally, significant
difference at 5 percent level statistically were calculated among treatments using analysis of variance
and mean differences was calculated using Multiple Duncan test.

Results and discussion

Results showed that salinity treatment has a significant effect on the characteristics of total chlorophyll,
percentage of dryness and leaf fall, percentage of leaf ash, leaf specific weight and moisture content of
leaves at the level of five percent, and the Artichoke plant can tolerate salinity up to 9 dS m but it is

sensitive at higher levels of salinity. In other words, the salinity of 12 dS m"has reduced the germination
of Artichoke species by more than 50% and caused a significant increase in ash percentage, as well as
drying and leaf fall percentage by 50%, and significant decreasing in leaf water content, dry root weight
while it significantly increased electrolyte leakage which can indicate a significant decrease in vegetative
growth and performance of this species at this level of salinity. According to the results, per unit increase

*Corresponding author: Alireza KhavaninZadeh; E-Mail: Akhavaninzadeh@ardakan.ac.ir
© 2025, The Author(s). Published by University of Birjand. This is an open-access article distributed under

the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0).


mailto:Akhavaninzadeh@ardakan.ac.ir
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.22077/escs.2024.6849.2242
https://escs.birjand.ac.ir/
https://doi.org/10.22077/escs.2024.6849.2242
https://orcid.org/0000-0003-3278-5300
https://orcid.org/0000-0002-0074-9009

Environmental Stresses in Crop Sciences, 18(1), 2025 92

in salinity, the weight loss of Artichoke leaves was recorded as 11%. In general, Artichoke plant species,
in terms of resistance to salinity, it has a relatively good tolerance, and it seems this plant species can be
used for cultivation and production by using saline water sources up to 9 dS m-—"in condition of the study
area.

Conclusions

The results showed that there is no significant difference in yield and growth of Artichoke by increasing
water salinity up to 9 dS m™ in the study area. In farm and pod condition, experimental treatments
showed a significant effect on increasing leaf fall, ash and water content, leaf dry weight by increasing
water salinity to 12 dS m™. In general, Artichoke as an important medicinal plant, is a moderate up to
tolerant species in salinity and it seems it is a proper species for cultivation and plant production in area
with saline water up to 9 dS m™ in condition of study area. According to the results, it seems water

salinity up to 12 dS m* significantly decreases vegetative growth of the species up to 50% but it is a need
more studies for impact of salinity on flowering and seeding stages as well. we recommend more studies
in different climate conditions to reveal impact of these conditions on salinity resistance of the plant
species.
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Table 1. Some physical and chemical characteristics of the soil used for the study

o 9 pelS Egomo prdw ™2 o S iy o S colas
Ca+Mg Na Mg Ca pH EC
meq.lit? ds.m?
17.2 31.63 12 15.2 8.06 5.23

Table 1. Continued

alol ) Jguo

SBedl (S ofors el OluyS  had el ol 3w g9y o
Soil texture 0.C N CaCOs3 p K Fe Mn Zn Cu
% mg.kg*
S.L 0.22 0.02 30.92 8.2 150 38 318 0.34 0.62
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Table 2. Some characteristics of very saline water in Aqda region after diluting it in a ratio of 1 to 20

with urban water.

2 0 9 oS’ € goxo o B ozl 4 ol A colan
Ca+Mg Na Mg Ca pH EC
meq.lit* dS.m?
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Table 3. Analysis of variance for the effects of six levels of irrigation water salinity on artichoke yield and yield

components
o s
Ol gt 2abco “"J‘i Ol S Sl 39 N3
SOV &3l3! PSS Leaf dry a Judg ks b Jedg s Total
_ d.f Ash content weight Chlorophylla  Chlorophyll b Chlorophyll
sl olgsd g 0.50 56.6 12.9 1.05 21.2
Water saliniry
k> 2 0.005 1.3 0.12 0.02 0.23
Error
CV% 8.3 12.2 5.10 10.1 5.8
Table 3. Continued aoldl .Y Jgus
» . o (g Sl 039 gl )
Olpdd b 4200 S T3 3] Sy ol S Sy Jeog 5
S.o.v sl Sy S»  Relative leaf water Electrolyte  Specific leaf Sy
d.f Dry leaf Leaf fall content leakage area Spad
el g 2564  288.1 230.1 204.4 0.04 130.6
Water saliniry
B> 21.8 6.7 45.6 1.2 0.001 0.90
Error
O g gy 145 15.9 8.10 450 2.40 2.30
CV%

*Significant at the 5% probability level
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Table 4. Comparison of mean characteristics for Artichoke species by Duncan's test (P<0.05)

Gopd o A hdoyls b JdolS Sphny Sp iSO sUiS y) Syl b
Salinity Cha Chp Leaf fall Dry leaf  Leaf dry weight Specific leaf area level
dSm?t = - mggt----- % % Gr mm?/mg

0 9.552 2112 02 02 17.302 49.612
3 8.65° 1.88° 8.95P 11.17° 15.70° 31.80°
6 6.93% 1.56°¢ 19.09° '9.4b 10.02°¢ 23.73¢
9 6.28¢ 1.23° 19.79¢ 33.32¢ 9.30° 14.304
12 5.80¢ 1.07¢ 24.20% 51.10¢ 9.01°¢ 8.12¢
15 3.76f 0.44¢ 25.13¢ 79.86° 6.03¢ 5.07¢

Table 4. Continued
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0 11.872 48.202 65.80? 12.242 0.562
3 9.36™ 44,58 79.53P 17.32° 0.72°
6 7.72¢ 41,74k 84.58° 23.0b° 0.81%
9 7.58¢ 39.77¢ 87.65° 27.50¢ 0.91«
12 6.90°¢ 3.39¢ 88.30% 31.00¢ 1.92¢%
15 6.93° 37.03¢ 88.404 34.304 1.03¢
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Common letters indicate no significant difference at the 5% level.
1-Relative leaf water content; 2- Electrolyte leakage
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Fig. 1. Changes in SPAD number under different salinity
conditions in artichoke plant
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Fig. 5. Changes in the amount of ash in Artichoke shoots
under different salinity treatments
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