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The investigating of sodium accumulation in some halophytic species
of Zygophyllaceae, Polygonaceae, Asteraceae and Amaranthaceae
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Abstract. The identification of the characteristics of native halophytic species is very important for their practical
application. The present study was carried out to identify the halophytic species of a desert and highly saline region
around the city of Khosf, southern Khorasan Province, and to detect their general tolerance mechanisms (i.e. salt
exclusion or inclusion). Sodium accumulation in the roots and shoots of seven species, including Launaea arborescens,
Peganum harmala, Pteropyrum olivieri, Artemisia santolina, Zygophyllum eurypterum Boiss, Aerva javanica, Pulicaria
gnaphalode, and their rhizosphere soil were determined. The bioconcentration of sodium from soil to roots (BCF), its
translocation from roots to shoots (TF), and its accumulation in the shoots (AF) were then calculated. Results showed
that the soil of the studied area was clay loam with a high EC of 65 ds/m, indicating its high salinity level. According to
the values of sodium adsorption ratio (SAR) and the exchangeable sodium percentage (ESP) and regarding EC, the soil
of studied region can be regarded as a saline-sodic soil. The value of TF in some species was higher than 1. However,
none of the species had BCF and AF greater than 1, thus, none of them could be considered to be salt accumulator.
Instead, it could be assumed that all of the studied species were salt, or at least, sodium excluders.
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Table 1. Scientific and Persian names, and family of the studied species.

o pb B Pl e pb
Zygophyllaceae & Zygophyllum eurypterum Boiss.
Polygonaceae PSS Ly Pteropyrum olivieri Jaub. & Spach
Asteraceae e Launaea arborescens (Batt.) Murb
Amaranthaceae &S sady Aerva javanica (Burm. f.) Juss. ex Schult
Asteraceae ol 403 Artemisia santolina Schrenk
Zygophyllaceae Ll Peganum harmala L.
Asteraceae Sl A5 SS Pulicaria gnaphalodes (Vent.) Boiss

s 35 g0 ailie S Glact s (S5b sla Syl ST Jeoe
Table 2. Some physical and chemical properties of the soil in the studied area.
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Table 3. ANOVA results of sodium accumulation in samples of soil, root, and aerial parts of each species (separate
analysis for each species).

Oy o (515ke
means of squares o s e
q O s b g7
PERWICAAYS GOT 4z ys Source of variations Speci
Sodium concentration df pecies
FEYOADF/OF) ** Y <
Sample &
VOFV/YOF 12 L Launaea arborescens (Batt.)
error Murb.
/0 - (1) Sl i oo CV (%)
YV CAYAOA/ VY ** Y C
Sample
WY/AF 2 e —
error Peganum harmala L.
Yid _ ) S s
CV (%)
FAACOYES/ o ** ¢ & gos
Sample )
Y F/VD , s BF Ny
error Pteropyrum olivieri Jaub. &
Spach
Vo - () S i o o P
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VP OFAAD/ DY *F ‘ & gos
Sample
\OYE/FYY . L b A0 )
error Artemisia santolina Schrenk
Ve - (1) & s s i
CV (%)
OFFIFAV/AQY ** ¢ & goS
Sample 3
£ 050/0YV . s &
error Zygophyllum eurypterum
Boiss.
Y/AD - (1) Sl s s i
CV (%)
VAV &0y /048 ** v & gos
Sample o gods
YAMYA/0AY ? L error Aerva javanica (Burm. f.)
(A - (1) S ks Juss. ex Schult
CV (%)
Ve IAray Y *X . & gos
Sample Sble J;eg
\TIYO/NAY ’ - error Pulicaria gnaphalodes (Vent.)
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Table 4. ANOVA results of sodium accumulation in samples of soil, root, and aerial parts of species (overall analysis).
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Fig. 1. Sodium concentration in roots and shoots of plants and their rhizosphere soil. Different letters indicate

significant differences at P < 0.05.
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Table 5. Bioaccumulation factor (BCF) of sodium in roots, translocation factor (TF) of sodium from roots to shoots,

and its accumulation factor (AF) in aerial parts.
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