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O ABSTRACT 0O

This study deals with the determination of the quantity of solid dust particles deposed
on the leafs of some trees along Syrian coast and the concentration of some heavy metals
in it (Zn, Fe, Pb, Cu, Ni, Cd, Co, Mn) .Some sites near to human and industrials activities ,
and others near to agriculture activities , and others relatively far from pollution sources
has been selected. The results showed that the quantity of solid dust particles on leafs
trees and concentration of heavy metals in it such as (Pb, Ni, Cd, Co) increasing near the
industrials activities and dense traffic, and decreasing in the sites that relatively far from of
pollution sources. However Cypress trees attach solid quantities more than Pride of china,
following Rever red gum and Blue-leafed wattle and Oleander, and the Palm tree come in
the last.

Keywords: heavy metals, solid dust particles ,leafs of trees , Syrian coast, Melia
azedarach,Cupressus  sempervirence, Eucalyptus camaldulensis Dehnh, Acacia
cyanophylla Lindley, Nerium oleander, Phoenix dactylifera.
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Co Ni Pb Cd e

St4 | St3 | S12 | St1 | St4 | St3 [ St2 | St1 | St4 | St | st2 | sl St4 | s@3 st2 st B e |3addips

0.037 | 0.071 |0.014|0.006 [0.042|0.097|0.016 | 0.007 | 0.049|0.087 [0.042 | 0.029 | 0.021 | 0.036 | 0.008 [ 0.004 | AVERAGE

0.041 | 0.090 |0.017|0.007 | 0.052|0.087|0.020| 0.008 | 0.045|0.047 |0.027 | 0.023 | 0.028 | 0.054 | 0.010 { 0.003 STDEV =d )

0.040 | 0.088 |0.017|0.007 [0.051 |0.085|0.019| 0.008 | 0.044|0.046 | 0.027 | 0.023 | 0.028 | 0.052 | 0.008 | 0.003 | CONFIDENCE

0.039 | 0.051 |0.009|0.003 [0.067|0.082| 0.011| 0.005 | 0.045|0.064 [0.031 | 0.016| 0.014 | 0.028 | 0.006 | 0.003 | AVERAGE

0.072 | 0.060 |0.010/0.003 |0.089|0.085|0.014 | 0.006 | 0.0410.050 |0.021 | 0.016 | 0.016 | 0.020 | 0.005 | 0.004 STDEV alay

0.070 | 0.05% |0.010/0.003 [0.087 |0.084|0.014 | 0.006 | 0.0400.049 |0.020 | 0.016| 0.016 | 0.019 | 0.005 | 0.004 | CONFIDENCE

0.034 | 0.029 |0.011/0.006 [0.071|0.068/0.013 | 0.009 | 0.038 | 0.051 [0.037 | 0.017 | 0.008 | 0.018 | 0.005 [ 0.003 | AVERAGE

0.045 | 0.048 |0.018|0.007 |0.075|0.073|0.015| 0.011 | 0.022 | 0.032 | 0.024 | 0.018 | 0.006 | 0.016 | 0.004 | 0.003 STDEV L

0.044 | 0.048 |0.018|0.007 [0.073|0.072|0.015] 0.011 | 0.022|0.031 | 0.024 | 0.018 | 0.006 | 0.016 | 0.004 | 0.003 | CONFIDENCE

0.008 | 0.046 |0.017/0.012 0.014|0.081/0.033| 0.019 | 0.038 | 0.083 [0.033 | 0.047 | 0.031 | 0.041 | 0.007 [ 0.005 | AVERAGE

0.012 | 0.067 |0.020|0.017 |0.014|0.089|0.030| 0.026 | 0.032|0.057 | 0.016 | 0.027 | 0.026 | 0.042 | 0.007 | 0.003 STDEV KPS

0.012 | 0.066 |0.020|0.017 [0.014|0.087|0.029 | 0.025 | 0.0310.056 | 0.016 | 0.027 | 0.026 | 0.041 | 0.007 | 0.003 | CONFIDENCE

0.038 | 0.032 |0.008|0.005 |0.075|0.057]|0.006 | 0.004 | 0.091|0.074 [0.024 | 0.017 | 0.016 | 0.007 | 0.005 [ 0.003 | AVERAGE

0.047 | 0.044 |0.009|0.006 |0.081|0.060|0.007 | 0.005 | 0.095|0.048 |0.023 | 0.018| 0.015 | 0.007 | 0.007 | 0.004 STDEV el

0.046 | 0.043 |0.009|0.006 |0.0800.059|0.007 | 0.005 | 0.0940.047 |0.022 | 0.018| 0.014 | 0.007 | 0.007 | 0.003 | CONFIDENCE

0.073 | 0.059 |0.007|0.007 [0.068 |0.079|0.007 | 0.004 | 0.089|0.041 [0.009 | 0.006 | 0.013 | 0.015 | 0.002 | 0.002 | AVERAGE

0.074 | 0.050 [0.008|0.008 |0.0540.072|0.008 | 0.006 | 0.104|0.040 |0.012 | 0.002 | 0.015 | 0.012 | 0.003 | 0.002 STDEV A

0.073 |0.049 |0.008|0.008 | 0.053|0.070]0.007 | 0.006 |0.102|0.032 |0.012 | 0.002| 0.015 | 0.011 | 0.003 | 0.002 | CONFIDENCE

18



Tishreen University Journal. Bas. Sciences Series 2014 (5) 2l (36) alaal) Laslu) aslall @ (455 dasls dlas

B glos) ue/B G Blusl ME/E
80 100
=48]
=1u] o
40 an
e i m:
T T T T o T T T T 1]
St S5t8 5t2 Stl s5t4 Zt3 S5t2 5tl
eal) (3 HE/E LSl (8 g HE/E
80 100
an
oo a0
I 2 I l 20
20 20
. | ' mr H N m;
Std 5t3 St2 Sl Std 5t3 St2 Stl
RGP HE/E IFEL PP He/g
100 100
aa 280
[:1e] (=14
] - :
20 . 20
= o B m: B mm wm:
Std 5t3 St2 Stl Std £t3 St2 Stl
Hg/g @ ke el sl Ao Asaiall bl (ilBA) 3 (Zn) i) juale 38550 (3) JSad
18010 4 ;o) HE/E Cad A T 8Y gl ne/e
B L]
= =
a da
a2 b1
T T T a T T T T o
Std 5t3 st2 5t Sta 5t3 st 5t
5 el (&) g HEe/E st gl HE/E
-] 5]
=) 5
& a
3 ]
2 2
[ : :
T T T 0 T T 1]
St4 5¢3 S5t2 Stl St4 5&3 2 Sl
JaAaN @) s Mg/E Lecal S (31 He/e
[ 5
= 4
a4
£}
3
2 2
I B I _BF I i =
T T T o T T T T o
St3 St3 St2 Stl Std 5t3 5t2 5tl

Hg/g < 5dia el gl Ao Asasiall bl 3HBA) 3 (Cu) uladl) yais 5580 (4) JSal

leilad ) (A9 uabially Luld ddal) 386 8 585 SSY) ga i) eaie o (3) JS& G Janly

sball (5S adl (bl e il @B lemaan Aubal) ailse o ) w1 o @iy Cun ey Al
it calS Lslly ¢ ppudl ¢ cstnny) ¢ Al el gl e dlall Gl o LS uaiall 13gs 8305 Ay
oalad) by sy edlld e §le . daaally LS sl e ) el e Blie i3l e Jef 5805 e

19



sy ¢ blbasi ¢ ulie cannd Zowsiall L) By 8 ALY Apseal) jealiall Gany 3 auaa

aiall 13 505 L S5 ) A (Sta) 5 (Sta)e(Sta) adlsall ae Ajlia (Sta) gisall (b Gl jeaie S5
oladl e o Laf @iy Gaby Llein L 10-30 g/ g o il cngli Y clases Byli
Al Leled U Ol 35V A1 g 11 G SIS Bala (S5 Al cli gl o V) (4 JSa)

AlBal) (3 o) HE/E il a3 3 He/s

i@ 4

3 3

2 2

. 1 . 1

H B B = o . m
Std 5&3 5&2 Stl 5td 331 5t2 Stl

S ead) (81 ) HE/8 uash) (@) g He/e

4 4

3 3

i = il =
5t4 5t3 5t2 5tl 5t4 5t3 5t2 5tl

Juddll (3l ne/s LS (ST ne/s

a a

3 3

3 "

TERE 1

| | | . E =m wm
Std 5t3 5t2 Stl 5ta 5t3 B5r2 5t1

Hg/g  Bdha Sl gl o dauiall Alal) 3BA) B (M) Saiidad) pais 58550 (5) JS&l

Ghsl e Wil (IS Ll Lball Gl & Seaid) geaie 38105 o (5)JSa (e aals say
sy OIS DAl Castll jalaa e T ) (Str) sl o an LS cLulSY) Gl e Ll Lty (L)
- ol 805 8 lela))

20



Tishreen University Journal. Bas. Sciences Series 2014 (5) 2l (36) alaal) Laslu) aslall @ (455 dasls dlas

adaat) 8 g HE/E Cad Y 8 He/E
iz 12
10 io
a 8
& B
a4 4
2 2
T T T T o i 1 1 1 ]
S5¢4 53 52 S5tl Std 5t3 S5tz 5tl
§ad) (B g HEe/E st 8 g HEe/E
12 1z
10 i
2 ]
& L=}
4 4
2 2
T T T T (¥] T T T T ]
5td 5t3 5t2 Stl St 5t3 St Stl
Judil) 3 He/B LSS (3 9 He/e
12 iz
Es] 1o
-] B
] 14
a 4
2 2
T T T T L§] | T T T n}
s5t4 S5t3 St2 S5tl 5t4 5t3 st2 Stl

Hg/g  Bdie Sl hgl o daaiall Adal) 364 B (Fe) wasdl juale 585 : (6) JS&

Adall @6 Gy Auhall adlse 8 logee dniiye CulS yoall jeaie 805 o (6) JSE maag
Sl @bl e 3aall e 3805 e gging calS g pudly Ly alially a1 bl 3hl e T jial
Ldaaally Lulsy)

& Bs bagasall pualiall e A Gl e Jall LS anially el el of ) 4l e 2 Y
b il o3 3815 el el Candl Gy 8 Jalg ¢ [6-7-10-14] 8535 LSl @ligl) (<1 cdppall oLl
il (paliayll capadlCl) Augpad) jealiall 48 ae Aplie i) Bl adae e Lugidl G
Adbd) 48 Gl oo aab leie sia 0sSs of bl Ly Y @lld (Sl ol S

21



Q\}»'A) cgﬁ\...a..y cpbe ¢ 2zl

Gl Lal) (58> 8 AL Aaeall jualiall Giany 35 paa

addall @) ol

- I A T—

Sta S5t3 S5t2 Stl
Sead) (E)

Std 5t3 St2 St1
Jasal E el

Std 5t® 5t2 5tl

ERETU ST

! . : I : . :
S5td 5t3 5t2

HgJ‘aJﬁ Lﬁtiji

. 1 I 1 . T
5t3 St2

St4 5tl1
Jﬂi‘-u'.l J'I__;__gi

] : . | o —

Std St3 St2 Stl

ne/g
Q.05
o004
o3
-

01

SO0

HE/E

o5
o4
o3
oz
o1

Q 0 0 9 o o

(eln]

.10
08
06
o4
o0z

[= T - T - T - T - T -

ulsl

Hg/g o Sudia Hlail) sl Ao Asaiall Al (3ilBA) 3 (Cd) asmedlsl) yuaic 38581 (7) JS&l)
He/e

Cadk A Y (@) sl ME/E
0.0%
o.04
0,03
0.0
. I 0,01
] . : - [ — 0.00
Sta St3 St2 Stl
LSl §) s g He/e
0,05
0,048
0.03
o.02
. 0,01
- T T _— I 0.0
S5ta St3 Se2 Stl
LS E)_y HE/E
o.0%
o004
0.0%
M
. Q.0d
! : [ | . = - 000
Stg St3 Se2 Stl
A A ) 8 ) He/e
o.10
0.08
006
.09
BRI
T T T T 0.00
Std St3 Et2 Stl1
ER U HE/E
0.10
o.08
0.0&6
0.04
. . o.02
I T T T - 0,00
St4 5t3 St2 5tl
IR ES Y| re/e
1o
O
0.06
.04
- 0.02
T i T i - 0.00
Std St3 S5t2 Stl

Hg/g o Sudia el shsl Ao Assiall bl 3iAl) L3 (Pb) pabajd) yaic 3851 (8) JSal

22



Tishreen University Journal. Bas. Sciences Series 2014 (5) 2l (36) alaal) Laslu) aslall @ (455 dasls dlas

atdal) g ) He/e Cad g W) 8 ) He/e

a.i0 a.i0

o.08 o.08

a.a6 a.a6

.04 . .04

o.0x o.0x

j , . . ey || , , [ |  — T

Sed St3 St2 Stl Sed St3 St2 Stl

Sl (@) 9 ne/e st g gl Hg/g

Q.10 (o e ]

o.08 0.08
.06 o086
.09 o, 0
. Q.02 Q.02
| : : - | . . | | . _——
5t3 StZ

T ! 0.00 0.00
St4 Stl Std 5t3 St2 5tl1

LAt (g g HE/E LcalS) &) g HE/E

0.10 0.10

0.0 0.08

0.06 0.06

0.04 0.04

0.02 0.02

I T  — T——S—. 0,00 T T o — — 0.00
St4 5t3 St2 Stl Stg S5t3 St Stl

Hg/g o Bdia Sl ahgl o daaiall Auall 361 3 (Ni) JSil) uale 38551 (9) Jsi

FEENETIPY He/e A AW (8 HE/E
d.dd Q.10
Q.08 G.O08
.0 o0
(M a.04%
] l o I
I , e 0,00 T : ! - , - .00
St SE3 SE2 SEl St St3 St2 Stl
9 el (H) g He/s8 LSt (&) ol ne/e
o1 o0
0,08 0,08
0,0 0. 060
. o.04 o048
o.o2 o.02
| [ ; ; - ; | ] 0.00 | . ; . ; | | ; — 0.00
5t4 5t3 5t2 5tl1 S5ta 5t3 5t2 5t1
JaAIN (3 ng/s Ll S5 31 5 ne/e
.10 .10
o oe (w1
I 0,08 O.08
o oo
T —
g , , _—— : _—— 0.00 | : : || : — 0.00
S¢4 S&3 S&2 Sl S¢4 53 S&2 Sl

Hg/g @ saia Jladl) sl o dsiall bl 3il8A) 3 (CO) cllyssl) yualc 385 : (10) Jeid)

23




sy ¢ blbasi ¢ ulie cannd Zowsiall L) By 8 ALY Apseal) jealiall Gany 3 auaa

Ll adlge b oY) culS cllylly ISl cpalial) cassadlSll ualic 3 5805 of Al cay
Jare Sl ¢ (Sta)oslily & Aphal) dasally Laiidll slias Cua o(Sts,Sta) e liall cllaliill (e dyl
CuilS eV adlse {f 3 (7,8,9,10 JILEY) (Sta)oushyle b AAESN Gyyp5al) AS5al) 4d) lline ciial
o mitie Led pualiall oda 315 Cilas (a8 (1) sand) 8 2ys LS collalial) Gl 590 5000 (e o
St1) aiS e el Ualis agin 0 alli 5 i) Gighill jaliasy oliall Llaall fe samdl xdlsal
S S G aliss) 8 deal 13 gy caly ¥ dugpnadl eV Gl g of ) LEY) saad L(,St2
305 oY) ¢ ALl clasall Slaial 8 Gl Dy cali saall 48,00 GESH o e ae )l o cleelis)
il 038 A€ pa Tyl ol o 8y ally Gl bl (G R paall ualial)

tGluagilly clalitiuy)

AV Bl 3 Auhal) o3 il aal el oS

Aaga) ASpally delival) wdlsall e Lol b a1 Ghl o Al ddial) (36 2 ooy
bl gl jalas e L saml) adlsall b msdsl 244

Ll Alaally LnlSl5 canaiy) olandl asny ) ddial) $BA) e ST ilaa ol jlasl jatas-
Jaaall 1l

coslall i) ALED dpaead) jualiall 3805 ads e liall WLl G 5yl ABle 3 Jaal &y Q-
ahine & asenlly dadipe culS aill o3 &) 3 Slat) Gl e il Llall FEA 8 (paad) ¢kl
GlS e g Cun (gaall (Ll (e gl Al ailse maen O (¥ o @l G 35 Al adle
Agysall Aalls Jalaall (e Laalill Zbiall clblanl 8 Jadh (uly ¢ Apad) oliall L 5jh5 yualiall o2a

Ghl o Gl bl BN G (Ll <) capadlSl) (paliajll) ualiall 515 daye
Mo Bapll wilsall 3 (addsng cdabiaal) due lall cillaliall e Ayl adlsa) 3 e

t YL Al sda il e A8l Cluasil ol A lua (S

W ¢ oad) phalal e gadl Jaly s dueliall coUaliill adlsey dlama) Blaliall e 85 pua—
Al Y1 cld ALE) dpaeall jealiall Cil€ie (pe 4pgind L g ¢ Dliall HEA Sladial 3 alay) e (e Ll
CuYls ) el Aalany (ol

et (& @Al s oealiall Gans Aashe o et 35l 88 Jadil bl (8 alugil 85 -

aliall 58055 Aball Gl S B G ) wasal Jlaall 1 & Gluhall (8wl By
o logll S8 o g pi5e AL dnsedl)

24



Tishreen University Journal. Bas. Sciences Series 2014 (5) 2l (36) alaal) Laslu) aslall @ (455 dasls dlas

saalal)
2-WARK, K.; WARNER, C.; DAVIS, T. W. Air pollution, its Origin and control. 3 ™. ed.
, Addison - Wesley Longman Inc, USA , 1998 ,410.

3-SEYMOUR, C.; HAROLD, M. Hand Book of air pollution technology.JOhn Willey &
Sons, Inc New York, 1984, 760 .

4- SAWYER, C. N.; MCCARTY, P. L.; PARKIN, G. F. Chemistry for Environmental
Engineering and Science . 5" ed. , McGraw- Hall, USA, 2003,386.

5- MIRIATY, F. Ecotoxicology, The Study of Pollutant in Ecosystems. Academic Press ,
New York , 1999, 423.

6- LONE, M. I.; He, Z.; STOFFELLA, P. J.; YANG, X. Phytoremediation of heavy metal
polluted soils and water: Progresses and perspectives.Journal of Zhejiang University
SCIENCE B, 2008,9(3): 210-220.

7- CHEHREGANI, A.; MALAYERI, B.; GOLMOHAMMADI, R. Effect of heavy metals
on the developmental stages of ovules and embryonic sac in Euphorbia
cheirandenia. Pakistan J. Biol. Sci., 2004, 8: (622-5).

8. ADRIANO,D.C.; Bolan,N.S.; Vangronsveld,J.; Wenzel W.W. Heavy metals.In:Hille
Encyclopedia of Soils in the Environment. Elsevier, Amsterdam, 2005 ,175-182.
9-MAJID, N. M.; ISLAM, M. M.; JISTIN, V.; ABDU, A.; AHMADPOUR, P.; Evaluation
of heavy metal uptake and translocation by Acacia mangium as a phytoremediator of

copper contaminated soil. Afr. J. Biotechnol. 2011.10: (8373-8379).

10- STANLEY, E. M. Environmental chemistry. 7%". ed., CRC press LLC, New York &
London , 2000 ,876.

11- GLANTZ , M. H. Climate Affairs- A primer. , Island Press, Washington & London,
2003, 291.

12- BOUBEL, R. W. ; FOX, D. L. ; TURNER, B. D. ; STERN, A. C. Fundamentals of air
pollution. 3. ed., Academic press, San Diego , 1994, 595.

13- WRIGHT, J. Environmental Chemistry. Routledge NY , USA, 2003. 296.

14- FELLENBER, G. The Chemistry of Pollution. John Wiley &sons Ltd , West Sussex ,
England , 2000,318

15-KABATA,P. A.; MUKHERIJEE, A. B. Trace Elements from Soil to Human. Springer-
Verlag Berlin Heidelberg, 2007. 550 p.

clop 4 LG dsed) galiell ey Lis] Ao dypad) zlpe¥) 456 .(2010) sl ¢ ule.£-16
astall Aliducdyddall Gl 5 luhall (8 Aaals dlae . (4 dine o bLi) Dbl shlicl
{(3) 22016(32) alaalledpully!
astell Alulucialell Crgadl 5 culuhall o0 dnals Alae LA dinse 6 lad¥) (35 Ao dussial
(4)2221(29) sl i)

18-SABINA, R. ; PASI, R., Could ornamental plats serve as passive biomonitors in urban

areas , Journal of atmospheric chemistry 49 :137-148.2004, Kluwer academic

publishers.Netherlands.).(
19- NIKODEMUS, O.; BRUMELLIS,G. & anothers , Monitoring of air pollution in Latvia

between 1990 and 2000 using Moss. Journal of atmospheric chemistry 49 :521-
531.2004, Kluwer academic publishers.Netherlands.

25



sy ¢ blbasi ¢ ulie cannd Zowsiall L) By 8 ALY Apseal) jealiall Gany 3 auaa

20- GOTTARDINI, E.; CRISTOFOLINI, F.; & anothers , Pollen viability for air pollution

21-

bio-monitoring , Journal of atmospheric chemistry 49 :149-159.2004, Kluwer
academic publishers.Netherlands.)

CARRERAS, H.A.; PIGNATA, M.L. Comparison among air pollutants
,meteorological conditions and some chemical parameters in the trasplanted lichen,
Usnea  amblyoclada,Environmental  pollution,  (2001) ,  11145-52
WWW .elsevier.com/locate/envpol.

22-Kimberly, M.; Helen, F.;William, H., Trace metals in Montreal urban soils and the

leaves of Taraxacum officinale. Can. J. Soil. Sci. Downloaded from pubs.aic.ca by
91.144.8.16 on 07/13/11)

23- Tomasevic,M.; Rajsic,S.;Dordevic,D. Heavy metals accumulation in tree leaves from

urban areas , Environmental Chemistry Letters, Volume 2, Number 3, 151-154,
DOI: 10.1007/s10311-004-0081-8

26


http://www.elsevier.com/locate/envpol
http://www.springerlink.com/content/1610-3653/
http://www.springerlink.com/content/1610-3653/2/3/

