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O ABSTRACT 0O

This research was aimed to assess the pollution from Tartous Cement Factory of
some heavy metal by using of the bark of olive trees and Lichens as Bio-indicators. The
olive trees was chosen as that predominant vegetation type in the study area. Bark samples
of olive trees and the lichens were collected from several villages surrounding the Cement
Factory at different distances (1-2-3-4-5-6-7) km from the center of the Cement Factory in
the eastern and north-eastern region of the Cement plant (where the prevailing winds in the
region is western and southern Western).

The results showed that the concentration of heavy elements in the bark of olive trees
and lichens (ppm) take the same trend even thought there are differences in concentration
between them by the overall average for all sites was as follows: iron > manganese >
copper > lead. We note the high concentration of iron in bark of olive trees compared to
lichens, but the rest of the elements it was statistically identical. The results also showed a
significant correlation between the concentrations of manganese element in each of the
bark and Lichens, and the existence of a negative correlation between the concentration of

manganese and distance for both Lichens and bark. Concerning the altitude above sea level
the results showed existence of significant and negative correlation with all of Iron,
Manganese and Lead in Lichens.
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bl u.% dtamall pualiad)

s asaall

CulS ple baugie€ il Cum JAT ) afige (e opiie St (8 2aall w8 0L (3) Jsaad) el
e ddge A ppm 100.688 culS (gyrall dadll ppm 11.88 )38 (5rlea shail xe ppm 115.925
cdenal) S50 wise g3 pPM 137.02 ulS alsal) dagilly 48,80 ddleil) dgall 5 Jenall o kM 7 s

& waall a8 of L (Demiray et al., 2012, Paoli et al., 2014) dyma jal) cluhall e 43lally
0soals Neiboer calldl S5 Gus dadall ssaall e 2835 445 <l Xanthoria parietina dal)
dahie & Xanthoria gsill aaallys ppm 1600 5 50 s sy bl 3 aall agdall aall o (1978)
Ofs sl yemie gsiny cuadl) le of b oai . (Bargagli, 1998) ppm 400-800 ushill dnjea e
o Ll (oS5 aaal) peaie g Allal) S ) 886 e Gl 1305 piadd) (e il Ciaalgi alial) 5l
Bargagli sl oS3 L ae s (Carreras & Pignata, 2002)  dasall (e g conssis (gl ilag¥) dilaie
ligiall ) aosilly crianl) bl sy IS Sile bl 8 paad) jaae b S5 531 (1995)
Slia . 2Ll )l olatly aall 585 (Al AMling Lyl i diad e il i audy lEhally (5ol
Sl A ) gl Vang Jendll (o g s sl s Jaxe s 53l 038 sy o (S AT s
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211



Alalis (A Bala Goshyla Ciiand Jaxa e Ul goall Cghll andil dyga VS by sl el i ladiul

& Dpmplall Sgaal) e a Spniall 3815 b Jsll ek Ml (Rhoades, 1999) Al sl
cderally ddagnall 285l

owladl)

CalS e lawgie culS Gun AT ) ase (g opitie Lt 8 el a8 0l (3) dsaall ek
ea wdise A Caalgis ppm 1,25 culS g all daill ppm 3.662 o538 (g)lee il o ppm 6.014
2y = Uay (pe adge A Gl ppm 11,276 <l adaall Aadlly Jenall (10 48,80 dgall AKM 7 jlae
e (b )OLSI Gubyy 1asdly o) Caany Jenall S50 alige (b4l Baadls Cum . Janad) (3)8 e kM 1
(4) IS0 (8) e 0 €(C) e Lgans Gty dald

&b el 3S)5 s 4 Xanthoria parietina awdll (2012) os,als Demiray bl alasiul
salyy of () aald) Galis ppm 40,7 ddawssial all cilS5 LS5 3 Hereke cuiand Jasa (e Ayl 28 sal)
Gl o Ly 38 e el aill oday ciianl) Jane & aadl) (38 cillee oo b Gulaill 805

L) syie & Gulall oS5 e LS5 cpe b @l ciienl) Jara ik (2013 ) (55375 Aslan

S Aalusall pe A8ally (Lskall 3laliall 3 Canlsi L 1055 1.l a3 3) Pseudevernia furfuraces
ox Power function  aud Lalil Ale aay WS ddalu e ciyiie) lly ppm 7.73-5.6 on oladl) a8
S5 pasl Xanthoria parietina 4uwdll (2014 ) ¢5,aTs Paoli - caald) padcin) Ldiludly (uladll 5805
) ppm 4.6 p ) ail) e cnl€y WSlisla o Cagin g adlsl) CiiandY) Jane (e gl uladl)
e ol S5 5 ol iy ol s (Jerad) 3Spe (g0 oS 10 22y e dge)y) Ailaie) ppm 4.6 (Jaxal
&8 Xanthoria gl e )5l clwdll 3 ulaill peaie 55 508 L Ll w3 e B ail o385 Adlsdl)
calll <3 . (Bargagli, 1998) ppm 12 — 8 & (oxub aa) 5l Elig goall Sughill diayna e Ghalic
ad o) o gl s . clbdll alu 585 iy (PpM 20-30) ouladll 385 ol (1986) Marschner
Agmplal) 3g0a) e w8 bl b Galadl)

tpabayl)

1.84 ole Lusie€ cuilS Cua AT ) alige (he opsiie ciludl) (3 pabiasl) i o (3) Joaad) Jeday
6 o QUSH Gy Adkie 3 ppm 1.37 (graall dadll cilSs ppm 0.37 5)3 gylme Calal) ae ppm
Osxals Demiray Gl aladin) . Jasdll K50 A& ppm 2.36 culS adaal) dailly Jerall (338 Jlad km
Hereke e Jars (o Ayl adlsdll 3 palia)ll 315 i & Xanthoria parietina 4l (2012)
sl Aslan Galll aa Lay iy #5085 e el cas ppm 70.3 Adaw il al) culSy LS5 3
Jars il Az Pseudevernia furfuraces 4l 5)ie (8 ppm 0.5-0.3 (alayll 315 (2013)
585 (2014) 05 aTs Paoli caaldl (o LSlasla b . Ly @il e J8 a5 LSS e (A adlsl) ciiany)
1.6 (ciewd! Jere 3S5) ppm 3.2 : M0l sadl) e cul<, Xanthoria parietina il 4 (ala)l
o3y Janall (i Alisdl 0 e 5S5 (aliss) (g1 (Jamall S50 (0 oS 10 2ay Sl Fe ) dilaia) ppm
e Ghlie i Xanthoria  gsill e 3850 Gludl) 8 palayl) juaie 585 8 L Ladls ca (3855 30l

212



Tishreen University Journal. Bio. Sciences Series 2017 (2) 2221} (39) laall i of gl o slall @ (1 pii daalas dlna

o ol adi Les itiss o(Bargagli, 1998) ppm 15 = 8 o (b aa) Ll Cglis gpall Cghill dumyes
Al Gl & Gala)l

tAgdidly CAIRY) p ALER duiaall palinll ddaugial) addl) 45lha

Calil) p (aleasll ¢ ulaill ¢ irial) capall) Apideall yealiall dolall ddass sial) 2l 43)lie s
.P<0.05 ysieall (gsimse dicy T-test  Lid) cavn cillangiall 35)lie JMA e Ailan) Zalill e Al
gas Laadl ol Laiy Apnllly alill 8 daal) 5850 Jassie G (gsiee (308 3sa (5 ) JSE PA e L3l
S by pealiall o34 oS Calilly Bl (g JS o (6 naliad) Ay Nie Aygina (3558

Mn Fe

: :
1 »
4 LY ]
" '}
’ < 0
“ ]
| 501
2 |
£ g 0
| I : w E
[ o
: 210 N
. % -
i -

Pb Cu

) i
= 0
. 1
T i, -
[
sy St

Al i Audldly CAIRY oy (Pb «Cu «Mn «Fe) Agamall jaliall 58580 dalad) cillagiall ¢ 4jl8a :(5) Js&
.p. <0.05 dgiral) ggiwa aic T-test LA quua G5ira 3 3529 ax dgaliaal

tAlBY) b danal) sualindl G Bl ¥) e

61 Ailall g Wi Y1) s paal) lpinall (s Apanall yualiall (g Ll yY) Glle (3) sl muagy
A ity Jgaad) 13 Gadli of ¢farg (Jandl) S50 e 2al

A (Jarad) 3S5e e 2all) Adlsal) (s ol han e BUSN) (e Asine Bl ADe s |
0o adig Wl el e wals a5 0.003 dysins i die (1= -0.894) L)) Jolre Laf e dinse 4Dle
e o Akl dapd o o Al ddkaie ) sl dikic

Jalas ga Jpitiall juaic aa (Jomall o 2all) ABlacal) (pn dyginas Ll Loyl Ao 25a5 Jaadl —
Kortesharju & Kortesharju olialll sass ae G:lliy 1385 p= 0.05 dy5all (s5ime e (0.698-) Lli))
Jss aaill Byad (a8 3 Spiadl €15 Auls xie (2015) o503l Babayo cualdl saay L uSes (1989)

213




Alalis (A Bala Goshyla Ciiand Jaxa e Ul goall Cghll andil dyga VS by sl el i ladiul

Sye oo Laiy) LS 80l sa any irid) 585 of ol (easd) oaesS Aae 3 Ashaka ciieud piias
el

Jolae dad pa Gpitiall  paic 38505 waadl  jeaie S5 (g dsge dygine bl ABDle dag
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H
0.894
D1 0003
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0.238 | 0.108
| 0.634 [ 0.698 | 0928
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Ble oy pall eaie 585 (Jerd) JS6 e 2all) Al digine Jals)) ABDle a5ay 0
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L)l aBle a9a .(Kortesharju & Kortesharju, 1989; Branquinho et al., 2008 ) Jexdll 385
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P=0.014 Zsindl (s5ie die (1= -0.816) Ll Jeles dad po gabafl) juaic 58555 Aludl o dysinas
Kortesharju & Kortesharju, 1989; Paoli et al., ) Jexall (e ddluall 321 aa 2SN alédsl ol
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