2026 alad 122l 9alaall ) drals Eigan Ao

Losw uf Jlad o pan dallaa (B Guadd) g il 5oliS
ALEY jualially Lglal

AR meall ve 2 Gisle Gl 8 aaal 2 (s 92N dana
aldl) daaly dudigl) A8 (Aibrasst) duigl) and

oadlal)
ALED Galaalls Caghll Liajas haliall AST (g Lygw e Jlad (8 duc)3l ol 35
Laball o34 cibaa Al dacally ely3l) Z ) aag Lo cdibiad) Lyl ddaady) dam
«sS)aY) (Helianthus annuus L) saadd) Slgs Sl (e Calial 25 5,8 v )
Blye D b (SllisSl cap ) AR emlinll Sy (S5 e ((laally ¢ g
8l (ailadd) s didal (9 (I cala e 5))) ) Aladlas 8 ddbias
Sl SSIAN ald 5 clags 45 Badd Gaal (e alial) de)yhy el dilaslly
Jlasivly (ala)ll acngll Aoyl il aas 22y (ICP-OES) Jlga pladiuls jsdall 3
ABY) ey « (TF)JEy) Jalaa ¢ (BCF)gsaad) oSl Jalae il . KL oLl
IS b anlsll (e B il (pyaiall BCF ad of bl cjelal 05l (RE%)
e ST (Excluder) abein) @l dllis Guadll Jlea il of ) e Laa ccDlalaal)
3 o Lasiie cuilSs YD el Wl caalgl) o ST Lalel TF o s LS L oSI5l)
pls adse Bsitis caaly o)) amse DA (ol 39 1.781% 5 0.166% o sl
& o) il Cige Jangl LS ¢ pualiall alia & (5aY) Cpmdgall o maaly (<
sl ALEN jualiall oS5 8 20l ¢ L) ey (G Loy B Bl duj
) il Al daedle AT Auball Cag b peedll Jle of ) duball cliass
il Lald ¢ (Phytoextraction) slball (=2andl 4i(Phytostabilization)
ydgall abies 3 3l Q] la alge (3 Aaally SLa] Caiall 2l g S
JEN) Jalas cggnll oSIl Jalae ALl paliall ¢ undll ln :dualidal) cilalgl)
Phytostabilization. «dalall dalleall

2026/01/21: Sl gyl &6 437
2026/06/10: il a1 58 &, )



Al .2 ‘uzjlc 2 cg;ﬂd

Assessment of the potential of Sunflower in Treating Some

Contaminated Soils with Heavy Metals in Northwest Syria
M. Tellawi, Dr. Alloush, Dr. Al-Khaled

Agricultural soils in Northwestern Syria are among the most affected areas by
heavy metal pollution due to various anthropogenic activities, posing
significant threats to agricultural productivity and environmental health. This
study aimed to evaluate the ability of three sunflower cultivars (Helianthus
annuus L..) — American, Spanish, and Local — to accumulate and translocate
heavy metals (chromium and cobalt) in three different locations in Idlib
Governorate (Daraat Azza, Harim, and Sarmada). The physical and chemical
properties of the soils were analyzed, and the cultivars were grown under
controlled conditions for 45 days. Heavy metal concentrations in the roots were
measured using Inductively Coupled Plasma Optical Emission Spectrometry
(ICP-OES) following wet digestion with aqua regia. The Bioconcentration
Factor (BCF), Translocation Factor (TF), and Removal Efficiency (RE%) from
the soil were calculated.

The results revealed that BCF values for both elements were less than one
across all treatments, indicating that sunflower exhibits excluder behavior
rather than accumulative behavior. Most TF values were also below one. The
removal efficiency was very low, ranging from 0.166% to 1.781% as a
maximum during a single growing season. The Harim site significantly
outperformed the other two sites in most parameters. Additionally, the death
of'the Local cultivar was observed in Daraat Azza soil, which may be attributed
to the high accumulation of heavy metals in its roots.

The study concluded that sunflower, under the conditions of this study, is more
suitable for phytostabilization than for phytoextraction, particularly for
chromium. The Spanish and Local cultivars at the Harim site demonstrated the
best overall performance across most indicators.

Keywords: Sunflower, Heavy metals, Bioconcentration Factor,
Translocation Factor, Phytoremediation, Phytostabilization.
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