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il S i Gl sl g il el e Gl sY) (5 sia0 ¢ al By g i3 g JAI na y Alaliia Angy
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AN O slel s ALl 61 ) oY) Ciiada G (Cadaill (i jal Al 24 Bad 4y 5 70 B s A 0 e
( Halvin Soltonpour,1980; Ismail et al., 2012) (el salls Zada i aiagll 44 jla Cail
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i e s g ) sl e 8 (aiS/al yale) AL abaal) 31 5 Aalall ¥ anall (1-5)J 500
gl gall g Alaal) il ally

C'.al.uub-ﬁ\
. Zakir Saeedi Olaled) sl o)ty Olaall
Shinggu .t LT .
(2014) etal. etal. Qs Al O3 A) s ZRIEN)
(2014) (2012) (2008) (2013) (2014)
*ND - - - - 0.048 As
47.50 - 275.4 0.011 128.437 1.444 Pb
ND - - 0.005 11.437 0.655 Co
28.97 42.34 225.3 0.109 60.718 1.023 Cu
2.07 30.17 335 0.015 24.625 0.647 Cr
ND - - - - 1.408 Se
0.48 0.38 10.7 0.0012 2.05 0.044 Cd
3460 - 47935.7 0.801 805.812 || 205.955 Fe
- - 12145 0.236 181 4.643 Mn
125.74 163.28 837.2 0.293 235.25 1.998 Zn
- - - - 0.006 Al
¥ K. Ol Lo 32y 830 S A
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Abah sy 0 Tokalio™glu Rasoul Jeli ‘:Mb-‘-“ Slaal)
et al. 2008) and Kartal et al. Q9Als Aallal)
(2014) (2006) (2012) || (2007) || (2014)
3.70 - 1.0 43.5 - 0.052 AS
1.40 0.698 20 328 14 0.546 Pb
1.27 0.01 15 175 - 0.443 Co
2.37 2.155 39 61.5 0.5 0.534 Cu
3.60 0.265 21 116 - 0.767 Cr
- - - - - 1.320 Se
0.47 0.095 - - - 0.063 Cd
- 81.93 - - 16.9 184.711 Fe
64 5.79 493 220 - 2.315 Mn
- 10.38 443 204 0.32 1.840 Zn
- - - - 0.003 Al
LS || ok F TR R P ST
sl ad vy 3 g || @ .

TSP: 4slsl) 4dllal) gildal) 35
p o) b Adllal) BN 38 5 -1-3-5

L 5 5ats a8l gall ppan (A Adllall G 380 5 Jams g5 (7-4 s2) i) el
L5 ¢« (WHO,2000) dsallall daiall dalaial dpuldll Cildial sall 8 Lo 7 sansall calaasdl)
g sl il cuigd 3a/al e 5 Sae 350 Aalllly 1989 alal Al jall laaaall dully
W 58 55 &l 3 Canall IS 4l Bhaliall g )b 8 J3s Lo eliiuly chlaaaal) el 580 53
G Al Sl 35 Jaee pliny) Sl UM e o 5o 3a/el e 5 S 277.16
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50 || 641.09 || 2391.8 523 13643.55 1520 TSP
0.006 - - - - 1.096 As
0.500 || 9.69 26.13 15.4 0.951 1.071 Pb

- - 5.30 - 3.662 12.318 Co
- 1.25 2.54 2.7 1.800 3.153 Cu
1.100 | 11.97 1.81 20.4 3.732 0.766 Cr
- - - - - 47.085 Se
0.005 || 0.426 1.38 0.8 1.318 1.567 Cd
- 104.30 || 118.75 | 2444 || 77.953 531.433 Fe
0.150 || 3.94 12.64 5.807 10.191 Mn
- 21.807 8.6 81.7 5.951 57.768 Zn
- - - - - 0.518 Al
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lll 4 5 5 gl alaall e ady axall (558 Lgie ¢ Gl Baad CODEAY) 138 252y 5 HAY)
Oaall S| g a gty il G 5 (2007 ¢ o8 51 5 2004 ¢ Slaldl) Gulaill 5 @i 3l g aaallS

77

—
| —



Chapter Five DiSCUSSION  ........cc.covveveeeieeeeeeeeeeeeeaenns 48U (el ) Jucadll

Wiy O 5S5 ) i yaall (4o Lo gt 5 5 pladll 5 4 plal) YY) aia duelés Al S aiail Jal
s Allelopathy b sl Lale Lgale sllaay Lo a5 bl (e 5 AY) £ 53 aua Gl
Ll yal s dals e GlS je (I Ledead A (e Galaal) dpas A1 e bl (any 3,08
Pulford and ) 4dall jlas & Ledalii )} 5 <l gad 3 W e sl o sl ) i) 3y 5k o
il e G, sY) dapda G LS ¢ (2012 ¢ aseall 2 5 2007 ¢ 20 5 Watson, 2003;
¢ Olaluall) LGN Galeall Lgia y lislal) paliaial 5 jladal (& )50 Ll ddada gl 5 daay il
8 ALEN alaall 380 5 calel o a5 AV il jall pa gl A )lie JNA (a5 ¢ (2004
o e ol 8(2004) Olaladl A 3 (e e cuilS (alia I eliialy 40l 4 )
8 Ll 5 oy 3 alia )l Ve gl ) ) el 8 ) aa s 5 sullS gl 5 3l
Slaall 31 5 gaen CuilS Gl 5 (325 Jaa) Al geiliil) Tl old (i LS e300 S Ay
o L e IS 3 g SN ama ey Gl ph Aae 8 (2008) oy 02 Al e Sl
Gladaall (90 OIS (Al 5 6 sl (A a9 ST Joama aldasl D@l Cus g ja g ¢ L gaall il
Al-Shaayeb 4wl al dsilly Ll 5 (WHO,2000) dallal) dsall dalaia Lginas il 250l
Loyl 8 Jas L el a8l pabiall Cl e cilS a8 Gzl 5l A 3 (2002)
Oe Cre sl 503 558 Al elli 8 el 35S 55l )Y L) elld b caud) 5 gy g ¢ A
ibasi s Alkhashman et al, 2011) Canall (s 4aS) e e (Jaaill g 21l ) Ll
(2011 ¢ AT
Do b ) paS ULl Jlerid -2-4-5

@R ¢ Ayl clilall & ALEl Galeall (e de gense gy @l JOA e
5SS ¢ sal) 8 Al G g adlaall iy e il jle  chaal sl Lald Goleall
Al Al al) e Aglaill o) Y1 8 ALEN Galaall S0 55 A5 e dic 5 Lo 3 s e e e
Led A )i palaall gl o) aa (4-5) Jsaadl 5 ) oSl dpalladl 5 Adaall sl all 5 ae
o) sell gl e iU (5 g i o) peS Ll ada Jlaxind (Say 4dde 5 ¢ Wagaa G
(AL-Shayeb, 2002 ; Aksoy Cialdl (e waall e Bdhy UL a5 ¢ A4S Galaally
and Demirezen, 2006 ; Berlizov et al, 2007 ; Suzuki et al,2008 ; Prajapati,
2012).
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Chapter Five DiSCUSSION  ........cc.covveveeeieeeeeeeeeeeeeaenns AG8lal) e d) Jicadl)

Lol lilall (& (Gila )5 al se/al e 5 0Sae) A& alaall 380 55 (4-5) Jsaa
aadlall g el il

The study
gy Slaludd Al-Shaayeb Present Study
Metals
(2008) (2004) (2002) (2014)
Ficus Dodonaea Eucalyptus Ziziphus Nerium Phoenix Dodonaea Conocarpus Eucalyptus Albizia
retusa viscosa spp spina-christi oleander dactylifera viscosa lancifolius spp lebbeck
- - - - - - 6.350 5.033 4210 8.325 As
0.20 0.45 20 29 14.59 7.52 1.4333 1.346 1.026 2.803 Pb
0.01 0.2 - - - - 1.500 1.450 1.356 2.340 Co
4.6 9.0 2 1 4.13 3.43 14.500 10.333 6.000 10.416 Cu
0.07 0.6 - - 1.91 2.75 0.200 0.400 0.226 0.183 Cr
- - - - - - 41.250 57.750 35.733 119.500 Se
ND* 0.04 - - - - 1.233 6.283 0.423 2.733 Cd
68.0 94.5 18 25 - - 155.333 285.000 87.350 228.500 Fe
7.60 9.77 9 14 - - 30.666 33.000 15.166 46.000 Mn
6.47 14.3 6 6 16.56 11.47 22.566 47.666 23.616 27.500 Zn
- - - - - - 0.0023 0.0023 0.0013 0.0016 Al
Libya-Tripoli Irag-Baghdad KSA-Riyadh Irag-Kerbala City

(ol (s sine ()52 IND)*
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APPENGICES ...ttt et G2kl
gkl sl dibesll Gailiaddl s abaall (g Bl )Y Jalzs (1) 3ale
Correlations
As Pb Co Cu Cr Se Cd Fe Mn Zn Al pH layy Aaslall
As 1 -.021 .250 374 142 444 -.483 .280 -.095 557 .645 123 -.048 -.047
Pb 1 .392 702" | 211 | -484 173 -216 | -372 | -329 | -.028 | .649 430 430
Co 1 413 -.286 | -.055 .007 -.556 -.354 | -.395 237 .218 -.231 -.231
Cu 1 .308 | -.116 162 -217 | -393 | .082 | .003 | .633 244 .245
Cr 1 -.095 .326 677" 426 452 153 -.022 .346 .346
Se 1 -.076 .356 503 | .310 | .565 | .238 -597 -.597
Cd 1 .042 266 | -536 | .015 | .242 .168 .166
Fe 1 760" 485 .517 -.055 .012 .011
Mn 1 191 | 342 | -.031 -.498 -.499
Zn 1 .026 | -.267 -.055 -.053
Al 1 221 -.096 -.098
pH 1 -.055 -.055
Llay) 1 1.000™
sl 1

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

Lailciall Jlall s Aabiall Jal gall p Lol ) Jalaa (2) ke

Luxl) . .
.L-jw\ 5l L5kl gl e

Ll " - ”
G 1 639 -.630- 627
3l 1 -1.000-" 987"
Ash i 1 -.987-"

ie yu

L L

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).




Appendices

Correlations?

Al sl 8 ALEN Calaal) (g Bl HY) Jalas (3) 3aka

As Pb Co Cu Cr Se Cd Fe Mn Zn Al
As 1 413 | -353 367 351 225 -077 | 439 6457 | 374 564"
Pb 1 -499-" | 8257 | .8497 | .360 -501-" | .068 8707 | .752™ | 8127
Co 1 -.348 -439 | -012 756 | -082 | -486-" |-397 |[-508-
Cu 1 552" | .455 -355 | .238 7057 | 555" | 715"
Cr 1 284 -482-" | 207 8747 | 7507 | .758™
Se 1 219 279 | 412 370 293
Cd 1 -106 | -497-" | -348 | -511-"
Fe 1 436 399 512
Mn 1 7437 | 8707
Zn 1 7847
Al 1

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).




APPENAICES ...ttt ettt e a3kl
Apaliall ol gall 5 Aalall (380 5 ALED Calaall (s ol V) Jalas (4) Gl
Correlations
. e
As Pb Co Cu Cr Se Cd Fe Mn Zn Al TSP 5 ) Akl o
As 1 -619-" | -570-" | -.479-" | -567-" | -.061 6137 | -315 5157 | -.307 257 8437 | -510-" 507" -.494-"
Pb 1 617" 7727 | 6107 402 -150 | .687" | -.495-" | -079 | -302 | -552-" | .471° -471-7 470
o N -.750-
Co 1 759 .843 -.207 -415 410 x 434 | -350 | -.363 123 -125 139
- . | -.660-
Cu 1 .656 -.024 -117 489 o 101 | -368 | -.345 273 -.276 .296
Cr 1 -120 -.338 395 | -538-" | 325 | -236 | -.215 -.006 .004 .028
Se 1 129 .266 140 | -322 | -004 | -117 423 -418 429
cd 1 -.106 .282 -256 | 598 420 -.255 .250 -.282
Fe 1 -261 | -226 | -392 | -234 .230 -.230 .258
Mn 1 -.020 161 496" -.339 .343 -.367
Zn 1 -128 | -.155 -273 274 -.310
Al 1 .195 -157 154 -215
TSP 1| -6 | 27 | O
5,0yl 1 "1000- 1 g7
L] 1 -.987-
e
Lo !

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Ll 315 )5 AL olaall r Y1 el (5) e

x1 As Pb Co Cu Cr Se Cd Fe Mn Zn Al Bl
x1 -325 | -.608-" | -.668-" | .582" 221 -.679-" .067 -032 | -.283 .081 389 | 596"
As 1| .8757 | .881" 550 -438 843" .004 362 | .852" -.055 043 | -.488
Pb 1| .988™ .263 -.348 .928™ .107 437 | 882" -035 | -101 | -.546
Co 1] 199 -.381 954~ .045 374 | 8397 -055 | -.145 | -599-
Cu 1 -.061 133 126 360 537 057 | 343 127
Cr 1 -.255 652" 491 | -.059 576 276 | 7217
Se 1 .229 506 | .846™ 112 | -083 | -.430
Cd 1] 9217 443 7707 299 | 7417
Fe 1] 741" 685" 292 503
Mn 1 212 | 158 | -.159
Zn 1 475 | 663"
Al 1 340
okl 1

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).




LR A Al (36 Tl Jual) 5 g HLal e b AL alaall o el Y1 Jalae (2) Gake

AS3 Ui (3) a) e g kil e 3 el ¢ AS2 Jie (2) ady ae Adllad) (3381 3 alaall (AS Al () sy Tabluiall Ll 8 Galaal

Correlations

As | Pb Co | Cu Cr Se Cd Fe Mn Zn A [ As2 | Pb2 | Co2 |Cu2 | Cr2 | Se2 | Cd2 | Fe2 Mn2 | Zn2 [ A2 | As3 | Pb3 |Co3 | Cu3 | Cr3 Se3 | Cd3 | Fe3 | Mn3 | Zn3 A3
As 1|-477| .362| -.160| -.279( -.125| .340( .434| .474( -.093| .199| .007| -.132| .590|-.150| -.080( .415| -.106| -.600| -.457|-.336(-181| .242| .153|.100| .080( -.339| -.077( -560| -.390(-683-| .165| -.077
Pb 1| -.010| .366( .230| .355| .062|-.662| .001| .068}.797-"| -.246( -207| -385|-241| .581| -568| -138( .085 -.077|-507| .259( -570( -.156( .122( -.089| -306( .196| .363| -.335| .312( -.346( -.410
Co 1| .257(-177| -242| .560| .304| .196| .242|-007| .116| -.488| .193|-.252| .205| .476( .239| -.222| -.406| -332( .435( .531( -.632|.068| -225( -.441| 779"| -.485| -.033| .014| .386| .338
Cu 1| -.401) .423| .055| .038| -.083| -.161| -.145( -.337 .006| -577]-059( .437( .412| -315| -.048| -.135| -.108(-.085| .220| .080| .243| .081 .096 .574| -.181 271 559 .221| .324
Cr 1| .091| -.358|-.045| .451| .275| -.226( -.148| -.112| -.276|-.165| -.292| -.423| .050( -.178| -.097( -.339| .651( -.331| -.139|-.051| -.339( -.589| -336( -.070| -.307| -.183| -.481| -.280
Se 1 .029| .288| .474| .290| .093| -.462 .536| -.607| .516( .027( -.283| .003| -.605| -568| -.366( .111| -.493| .045| .223]| -.482| -.135( -.215| -.077| -.075| .313| -.305( -.141
Cd 1| .156| -.077| .607|-021| .618| -.470| .537|-061| .214( .126| .663| -.286| -.384| -457( .319| .258| -.393| .407| .012| -.155 .172| -.293| -.394| -.250| .340| -.125
Fe 1 .498( .325|.801"| -.069 .335| -.077| .461| -517( .517| .275| -.637| -546| .024( .192| .416| -.192| .048]| -.462| -.102 .011| -.664 .257| -.034| .244| .440
Mn 1| .140| .097| -.580 .255| -.205( .150| -.214| -.096| -.158| g866-"| -.781-"| -.578| .319| -.316| -.157|-.055| -.642 - 741-"| -.121| -.460| -325| -237| -.338| -.148
Zn 1| .263| .501| -211| .063| .331| .056( -.226| .907"| -299| -.258| -.305| 781°| .080| -.369| .581| -.289| -.353| -.093( -.092| -369( -.148( -226( .099
Al 1| .086| .512| -.021| 729°| -400| .338( .373| -.180| -.046| .544(-065( .396( .013|.078|-237( .287| -.086| -.154| .434| .049| .074| .647
As2 1| -591| .666(-.191| -.012| .123| 723 .307| .339| .082| .239| .468( -.061( .386| .468| .208| -.152 -.023| -.230| -.395( .300( -.024
Pb2 1| -.468|.798"| -.344| -.226| -.214( -191( -.180( .408|-.445( -443( .087(-.384(-505| .381( -257| .238| .507| .451( -.182( .127
Co2 1|-320| -.075| .113| .303| .031 .067( -.088|-.143( .241( -001(.032( .389| .018| -217|-123| -.410[-721-"| .297( -301
Cu2 1| -.123( -270| .353( -173| -.139| .406|-.084| -233| -081( .043|-.502| .273| -.148( .314| .335| .360( -.295( .381
Cr2 1| -.192( -.040| .260| .262| -.149( .038( -.054( .203|.580| .378| -.213| .433| .460| -.383| .038| -.410| .172
Se2 1| -.147| -080| -.053| .161|-.142| g874"| .067|.031| .270| .167| .412| e94-"| .375| -.021| 93| .495
Cd2 1| -.040| -.056| -.021| .584| .221| -432( 416(-171| -.046| -.063| .019| -.174| -121| .004| .159
Fe2 1| 910" 672°[-256] 170 .119]-120[ 519] 561 214 657] 367 .300] .061] 233
Mn2 1| e92°[-270] 211 .456[ .123] gog’| .490[ -.035] 625] 192 .031[ -146] 274
Zn2 1[-.477] 286] .208[-230] 220] 753 .056[ 458 721 .358] .102] 587
A2 1| .115| -500| .376( -.361| -.682-| .151| -.254| -358| -.095| -.240| .080
As3 1| -.021| .250| .374| .142 444 -.483 .280| -.095| .557| .645
Pb3 1| .392| 702" .211| -.484| .173]| -216| -372| -329| -.028
Co3 1| .413| -286| -.055( .007| -556| -.354| -395| .237
Cu3 1 .308( -.116| .162| -.217| -393| .082( .003
cr3 1| -.095| 326 77| .426| .452] .153
Se3 1| -076( .356| .503| .310| .565
Cd3 1| .042| .266( -536( .015
Fe3 1| 7e0’| .485| 517
Mn3 1| .191| .342
Zn3 1| .026
A3 1

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant atthe 0.01 level (2-tailed).



Abstract

Abstract
The study was carried out during the first half of 2014 , in the north

west of Karbala city within the third section of the city . the study aimed to
assess the street dust quality and its effect in increasing the air pollution by
dust and heavy metals . samples were taken from main streets moderately
in traffic intensity and from secondary streets will low traffic intensity .
The study included separation of street dust particles by using soil sieve
determine some chemical properties . These parameters were pH , EC,
salinity and some heavy metals in both the street and fall dust as well as
the suspended particles and in four plant species grown in the middle of
the streets namely Albizia lebbeck , Eucalyptus spp, Conocarpus
lancifolius, Dodonaea viscosa .The morphological and qualitatively
structure of the streets dust particles were identified using polarized
microscope technique, during winter and summer . These plants were
tested in order to determine the best species in terms of pollutants retention
and accumulation to be used as a biomonitor for pollution.

Results of mechanical analysis revealed that , there are two categories
of dangerous size (25-53micron with 14.66 gr and less than 25 micron with
2.49 gr ) which able to penetrate the respiratory system . The pH value was
7.2 with 6288 us/cm and salinity of 3.48 ppt ) respectively . Photo results
using polarized microscope showed that street dust consisted of three main
contents —light and heavy minerals (where the quartz was dominant),
organic matter included plants residues, manufactured substance such as
glass and plastic whereas ,results of atomic absorption spectrophotometer
appeared 11 metals in the street dust (As 0.048 , Pb 1.444 , Co 0.655 , Cu
1.023, Cr0.647 , Se 1.408 , Cd 0.044 , Fe 205.955, Mn 4.643 , Zn 1.998 ,
Al 0.006) ppm . It is worth mentioning that these levels are less than most

of national and international studies .
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The average fall dust quantities ranged between 29.94 and 65.59
g/month during winter and summer which were more than those of
international limits . This increment was attributed to the building activity
In this area and to the street dust as well as to activity of vehicle and to the
adjacent to the desert area . It is also attributed to the climatic factors such
as wind speed . temperature and humidity . The average concentrations of
heavy metals in the fall dust were 0.052 for As, 0.546 for Pb , 0.443 for
Co, 0.534 for Cu, 0.767 for Cr, 1.320 for Se , 0.063 for Cd , 184.711 for
Fe, 2.315 for Mn, 1.840 for Zn , 0.003 for Al .

Suspended particles concentrations were measured using suspended
particles collector, analysis and calculation revealed that their
concentration ranged 435.61-2605.80 gu /m°® during winter and summer
respectively and these results were more than Iragi and international limits.
Concentration of heavy metals were (As 1.096 , Pb 1.071, Co 12.318, Cu
3.153, Cr 0.766, Se 47.085, Cd 1.567, Fe 531.433, Mn 10.191, Zn 57.768,
Al 0.518) in the suspended which were more than the limits mentioned by
WHO except the Cr which was within the limits . Results showed the roles
of climatic factors in increasing or decreasing the concentrations of
suspended dust particles and heavy metals through the positive and
negative correlation between them .Workshop, means of transport and
accumulation street dust were considered important sources for creation
and disturbance of these particles in the atmospheric air .

Results also revealed the ability of some plants in the studies area to
decrease the percentage of pollution by dust and heavy metals through
determination . The quantity of the dust fall on he leaves , which were
chemically digested for heavy metals determination .The plants species
were in the following order : C. lancifolius > D. viscosa > E. spp > A.
lebbeck, whereas in terms of uptake and accumulation of most heavy

metals were in the following order : A. lebbeck > C. lancifolius > D.

—
w
| —




Abstract

viscosa > E. spp. Through data analysis it is appeared that all heavy metals
present in the street dust , fall dust and suspended particles in these plants
were in high concentrations , therefore , they could be used as a biomonitor

for pollution .
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