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iSns Parmelia caperata il stial) dudl) aladinls agueal€l) 385 G Lliyl ke 35ay ) (2001) 54T Cuny i
Slndl) 3 asedl&l) 35 8 aaby cila L Jlad 3 AL sl Gl e Lajal) dgall 8 daliy DLzl
< Xanthoria parietina alsal 040 4y (Chettri et al., 2000) ppm (1.33) Parmelia nepalensis alszwll
ad e el adll sdag Ldlall cOLalsdl ASa ) ile 13y (Adjiri and Ramdani, 2022) ppm (3.25) bl
Usnea duwall alis xie (2020) (155315 Abas bl by b Jads Lea o bl culS ey cundd) 138 o gaealSI)
Kota 4w A elsell dicss ol dlaa daphS lgaladin) Ciagy Mt Kinabalu sie dihia e misaminensis
el ols dnad) 8 cOlalsall i ) @lls (gie5 ppm (0.029-0.019) asuedlSl ad i€ Cum (Lsalle) Kinabalu
D) Ll 3 ppm (0.01-0.06) aseedSl i cye Ay cihlacd) Ay 50 Lol Bl o ol Calaas 23l
e T 1 (2020) ¢iaoals WU dudys e il WS (Yildiz et al., 2011) W5 8 Pseudevernia furfuracea
s Al il o il iy G @il e (Al 5213 Si) pe Sl G aspelS) jeaie WS alid)
<) Asind) (gsima T " daliy) Jalae A pe g1 S B (grine e OIS (Adlu AL Al ae SIAN aliss)
ol ale JawgieSs (-0.9.3; p= 0.095) Jsbl ey (-0.942; p= 0.058) ol jei 5 Hsa3 il (0.856; p= 0.144

.(-0.898; p= 0.102) oIS & LeiS o puarlsl

puladl) pd g

o O Baag) (el Cliladl Gan @l Gladls lon hussia Guladl ai (10) Sals (9) Sl S8 magy

g9 o Dlndll (8 agaadSU Loaplall SN aum a9 «ppM (6.1) (Y15 sl drana) 2aLal) ad Cyjlas 38 (pelail
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Distance Time N Mean Grouping

1 195 A

175 B

164 C

15.9 D

154 E

14.8 F

14.2 G

12.5 H

11.5 |

111 J

10.6 K

BRIRPIWOIEAINPWWINIFP|DNP>
WIWIWINWINIDNPFPIDNIPFP|PFP
WL W W W W W W ww w|w

10.2 L

Khalil et al., -Syrian Journal of Agriculture Research-SJAR 12(5): 344-360 October 2025



353 2025 sl ki 360-344 :(5) 12 4o il Epanll 4y pead) Alnall — g 305 Juls
o s Jd Jue e clwdll cipglal LS Galaill jainy gl jalias aal aal ) clilisg Jall) dillay a3
Loppi etal.,) cadl 3hlie & caglhill sl cueriiul AN extracellularly WAN z)ls Gulail) (e dille 5815 4aS)5e
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Abstract

This study aimed to monitor the state of pollution with some heavy metals
(Pb, Cd, Cu, Zn) resulting from the M1 international Highway, using
transplanted lichens as a Bioaccumulator of heavy metals. Therefore, samples
of the Parmelia pastillifera were collected on 5/20/2022 from the Cedar - fir
Reserve in the Slanfa area (Latakia city - Syria). Lichens samples were
transported to the eastern side (prevailing westerly winds) of the M1
international highway at the beginning of the sixth month, 1/6/2022, to four
locations at different distances from the highway (0 - 10 - 50 - 100 metres)
and the transplanted lichens were hung with drilled nylon bags on trees in the
sites at a height of (1.5-2) meters above the soil surface and left for 3 months
(July, August, September). Concentrations of heavy metals (Pb, Cd, Cu, Zn)
were estimated at the end of each month in the laboratories of the Higher
Institute for Environmental Research with the aim of studying the relationship
between these 4 elements. The results showed that the order of the metal
content values accumulated in the transplanted lichens in the four sites and in
all samples taken was as follows: zinc > copper > lead > cadmium. The metal
content values were higher than the control, positive significant correlations
were recorded between the studied metals. According to the values of the
accumulation factor (EC ratio), the accumulation class for cadmium and
copper was (severe to moderate), and the accumulation of lead (light to
moderate) and zinc was (low). The studied metals recorded a negative
correlation with distance (concentrations decreased with increasing distance
from the highway), but it was not significant. The study concluded with the
possibility of adopting the transplanted Parmelina pastillifera as a
bioaccumulator to evaluate roadside pollution with heavy metals (Pb, Cd, Cu,
Zn) under the conditions of the study area.

Keywords: Transplanted Lichens, Bioaccumulator, Heavy Metal, M1

International Highway. Syria.
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