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Abstract

The reality of the pollution of cadmium, lead and nickel was studied in four agricul-
tural sites and for different distances. The first site is about 7 meter away from the
main road leading to the city of Sumar - Diwaniyah governorate. The second location
is about 100 meters away from the main street.. The third site is about 200 meters
away and the fourth site is about 300 meters And for two different depths (0-15 cm)
and (15-45) cm.

Soil samples were analyzed to estimate concentrations of the above-mentioned
heavy metals for both soil and plants. The results showed that the concentration of
cadmium, lead and nickel in the soil samples of the study and when compared with
the determinants of the World Health Organization (WHO) showed that it did not ex-
ceed the permissible limit, with a concentration rate of ( 0.032- 0.142 ) mg Kg™ and
(0.680 - 1.580) mg Kg™ and (8.750 - 14.200) mg Kg™ respectively, The highest
concentration was recorded at the first site near the source of pollution (the main
street leading to the city of Sumer) and the lowest concentration at the last site, which
Is 300 meters from the main street. The results also showed that the surface of the soil
Is more susceptible to pollution than other layers.

When compared the laboratory results of concentrations of heavy metals studied in
plant models with WHO determinants, the lead component showed a clear increase in
the study models from the WHO limit of 0.3 mg Kg™, with the highest concentration
at .70 mg Kg™ - With the knowledge that the concentration in the soil of the study
did not exceed the permissible limit, which indicates the high susceptibility to the ab-
sorption of plants for this element, albeit with a few concentrations and this indicates

the seriousness of plant cultivation in soil contaminated with this element.
Keywords: Land Pollution Assessment, Heavy Elements.

-

14384l
JSLERll (e Aeaiie Afpe Jind ) Al S5l ASS 4 asll alladl asls Al JSLEAAD (4
Ciynys oSl Lginaa llyy 4igl Gl JSLiay alaia¥) 213j) 5,890 91 ay callad) anlss il (o)A

44


mailto:Safealkinany@gmail.com

£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

Ailly elsells o lall dmslonally 40056l Abasll pailiadll A Guatuall je il acly Aap) &l
dplall L5l Clia il el 5l gl W (17) clifialy dal) Gl 4 ) jen Casy S8
Al A aalgm ALEN jualiall ol (19) leie dlse g3 ) Adlial Byl e danglsnlly AibesSlly 4505l
AN jualiall @l o dyslall V) anall dmsanll ilblealls dpsaill Gllead dai and JS4
3 dyyid) Aaii¥) e dail lgalies gl ualad)l sl L) W) (13) Al oS5 sk A
LLasl 300y Agylailly Aypdall lapall Jajiall Aadidls (gaall andll Gliialy gall Creala
Ay pemal) Ll Al gl b ol Cililee 8 Dpe lial) culalaally 435kl oliall alasindy Jaill Jilusss
ol Ay aall ildledll diall Lgia pualinll (e 508 e sene ALEN  jualial) acai (3) dyguanll s
i By L (15) o Ladl Zpandl Alle x5 ) JSally alialy o gaedlIS olus (5330 58 Lo Lehay uaally
535 Lases Ayl lia 3 5583 U (505 AlasSl 5aanY) (ol dugynall pe ClALaaY) () Ludde
Baany) & Al 8 asedlSll 385 30y (A gan Al Baenl) S ey ALEN alially LN
gla) o (8) bilall A assli A ey O a sl paie e il gina e u3 3 Ay gaudl)
e a1 Y Glbibal) 8 ABlee 315 s Ao Sy Logee 22y W AN (8 AL jealiall 5S)
(7) J&) il Sliay clall g

Al e lgyght s daally Al o Aysinall e Sl i) e ALEN ealiall 2
ol 3 ALED jealiall oda oSIpy JUan AlSal I dilal (16) Laglon Ll 460 ae DA
danall dabie i Lo dag ((28) el daaa o Dhd 0S5 Lee 490 ALl e ol
Ol eliac) (8 oSHll e 5yaall 333015 pabia)lly o speslSll Loy ALEN paliall (and Gl duallal)
Qs aall Jaria £ ) o s0ealSl peainy ol3ally oLl sl Camny 3 (29) dpand) ddle 58055 ddbia)
Sall aesdll Alla & Jlaesalls Gadall (5l Qleally candly uiiill 4 Grda () 255 <lgdlajus 40
@Sl ranll Sleall Aaly jhaals 2SN LS8 i paliapll juaiey Sl Ll ¢ (9) ot leall
(17)syandl a2l Sy alaall g lasy 2SN 8 Sinys WS 28805 JULY) gai Galss ) Liay) 5235 ¢
e Slally Al olall (8 ALE alially dpseally dysanll SLS)all 4l S50ay julae Gy 2
Eilagly (oylad i V1 o Lo laandly ulaall o3 s cdallall IS5 Afind) Cilisnssall (o L4808
Gl Gl il JSally (aliajlls o spealSll JSH (gginall o Sl alana <3S 3 fiald) (e sl
asadlSlly palia )l o JSUALED jealiall 5805 dadys ) Canl) Ciagy 131 5yhaal) ALEN jealiall o3gy
gl jaas e Alualdl) clilally bl sy Led Al cilially 3yl 3 JSalls

45



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

s Jandl 43y sk g dlgal)
Llaal) e o)
lilaly adlse a)) (e Adline L))y 3hlia 50 2015 / 11/ 15 fpliy Lup cilie 330 & —*

5 Vet 32,147 GlEaY) e g 58 asm Al ) gl ot g5LE0 Ce dilid
@asall i)l el e e 7 s ey Gl aas e JY) adsall 6,544,997
G wisal) Ll Ly e 100 diluey casti)ll g3l Ge 6 algal) dany sase dali
15— ) ds¥l oiee e . e 300 Lyt any ol adsalls i 200 Nss ALy 4ie 2aid

e IS 0y Sa Jarayy an (4515 ) SGI Gaall 5 an (O
IS & Aalll Ablil) (e z3led 100 Jarags adlgall Gy de g ) hall lall e ilie da) 5 —**
O] Gudsall Ll il il S ggally dpaple il 48 J3V) adsall ) ise
(sl Gl e g

i) e jay)
lesde Cappaly ole (2 ) 4ilaid 58 J3ia DA o ) pap A 8 ylany iy Uil Al clipe i
;A Ailaly ALl il
Ayl (3B aal) 4y gl
(26) G385 inassy Al gmial anall ayysill dalall dipyla Cilexia
d88al)g 4y aUal 48K
2y (£8) Aall BBy () ey Al 7 3la Cales Ak (pb ) Apalall 26ESY <08
(5) & v WSy e siSil
(1:1)ele: 45 paliie & PH - meter jlea ddalus 3yl il Jolii Ay s Cund
EC— Slea by (31) (b Chsmmse Lol b5 o 3 35l 56S)) A0laV1 Wl (27) (385
meter
8ald) Cuaa s (25) 8 4d g sall Walkley—Black dsyla casy cilinall g gudanl) ¢y g\l a8
Al Asleall PIA e gpanl) sl (sina PR (10 4y gaianll
1.724 X JSU (gpumall 50l % = Zypumnll 33L1 %
(11) Al Gy Slasl) amell dylay cllyy culally 2l e IS )5S0 3kl Jilas 5 —
b WS

46



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

4l 7l

ilsa Addaally Aaiall Ayl e e 0.25 5 5 *

il z3lal (HNO; ) eljill (aala (0 Jo 4 ddlial 5 *
((HCLOy, ) clyslpll msla (3 Jo 128La) *

pir elan Al jseds vegdelu 3 — 2 saaddy Aygia 452 105 Aayay Jslaall cpdis 3 %

sball da
dslaall Cony ia du5ie 380 185

saals Aol Baal 4iid 2yg (g¥se 5 Ayle HOL (asla e da (2) S o) 2 il I Capal®
s 430 60 dsy die

o plings ((lels 4 ) sad Wi shiall Wl (e de (8) 4l Ciliays 2yl oyl Wji*
- SlReY) Slea el @l jala acad Hhadd) eldl (e (de 50) ) il

rabibdl) gz dlad

Jas Gdda A g e Al dlsall e aldnll il clee L]

Ane IS Ge (a2 2) Qis s bpia pdad ) bl cliye caad L2

i s saals ALl sadd slake g S5 Sl Gasla (e ((Je 40 ) canal L3

L EKH A ey BANY) jeeda S Gl il 4

S elis elarll ady pe 4l 830 Ay ( HCLOy ) clyyslSpd) (mcla o ((Je 3)  canal .5

e e (3 2) Ll me i€ pngll anla e (e 2) 4l caliay aiall oy o)) any .6
A
(50 ) W mall) JaSys mdipiy bl 358 5 ey - Al gl Ja 4Bid 205 el
Al e

Olealb sl ials Gliall maal ladie Hhiall oLl
AL g gty
bl a8l gl Ay yallall AESY 0 o) ) i) s 3 A5l Akl (ailadd) (s (1) Jsas s
Gsall b Aad ety bl sl b e BB Sl Cn o el (170 = 1.02 ) o gl

47



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

) daglaidll 5505 (2 Jsan) Aysamal) 5oLl 50l Ay dpallal) ZAUSN o8 & (mlead) ghays J4Y)
(Ao ¢ Axipe Aagie ¢ Ay daghe ) Op sl Al da Ll Appallall 28BS (dd o Jexi )
Jan e Glee¥) (G Al 8 GOUAY) 1S5 Aipe dagie dawaill I Auhall (o 50l il
sl Ll Je s ol Jane s 3 Auball 0 4l Abe Sl (ailadl) sy (2) Jsos s
B Gl dad) b Aed Jely JoV) pdsall b Capels Aad B o Cus (7.8 = 7.2) G Al
Ayemal) 52l 0L Gy daglal) Cilygine g iy U JY) adsall 8 Ll Jelis dad (alisil (g5
J8 LS dne ) olatily siims shgl) V) o 8 SLE5 Loy e i) dllia () (2) 4l Llal L 134
Ll Assley Cuagyuedl GV ad Gn ASe 4l gl Aule Al aag (o) Al B ZOLY) S5
5L e Ayganall salall Ao (mléds) uball ailse pren 8 Liml Bl LS L ddhall Coll Al

Geall 3315 pe Al b (gsumall (gginall (mliaily (4) 0281 L 12y (Genl)

Al i adlsal Apilisall) (ailadl) 1152

Fais a8 Ll cNpala | 4dgdal) ABUQH | 4 alal) ABUSY | Gaad)
- ob | o | ou | reEe | Thepse | (om) &
Lk daye 296 360 344 2.48 1.50 15-0
Aif dayie 210 550 240 2.55 1.70 5-15] 1
A daga 171 560 269 2.44 1.31 15-0
g Ak 185 560 255 2.53 1.32 45-15| 2
e 172 381 447 2.48 1.32 15-0
iauje 182 402 416 2.54 134 45-15| 3
L Aoy 206 464 330 2.49 1.02 15-0
Aif dayie 205 555 240 2.50 1.35 55| 4

48




£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

Al i glsal e pailadl) 12 Jgaa

EC L gucand) 5alall pH Gand | sal
ds m! Faig a2 (cm)

40.9 9.0 71 15-0

37.6 7.4 7.3 45-15 1
39.2 8.2 72 Jasal)
4.7 11.2 75 15-0

48 8.9 75 4515 2
4.8 10,0 75 Jazall
34 11.7 76 15-0

25 8.6 7.9 45-15 3
3.0 10.2 78 Jazall
42 11.9 75 15-0

2.9 8.1 7.8 4515 4
3.4 10.0 77 Jazall

oabally asedlSll e JSALEN jpualiall o duhall z3lai gine (3) dsan (B L) @il ma s
bl i Sle (A& JSally (abiajlls asaeslsll 5855 Jane o @il g 3 eclally 50 4 JSally
= 8.750 )5 s aale ((1.580 — 0.680 )5 s aale (0.142 -0.032 ) m L zolp
oo ) saly ALY pealiall e il (sgine Galiasl Jaadl M ¢ sl e aale (14.200
oY) aBsall (& 585 Bl J¥) aBsall (8 S5 o) das Cus jese Al ganall o)) gLl
e Jan ) (14) 4l Jeag Ll dlae il s2ag . e 300 ddlie sl o 5LaN (e a3
raic e Adle o adll il gl 1A Ax8jdll aliaS Ciliayy gl GlisSe G palia)ll
& dall dilug s () (24) DL LS csall e dpy am G5l A 03SH A Bal) due (abia)l
o oabaslly wnfil) Cisy) e il o ssealSl ity G el GadYly ALEN ealially A3l gl
Jae A3lae diey o Gl e JSally uladlly @byl Elaall dla) 0 A Ghlad) aalse
4y zsamall 2all 35lai ol g a3 (WHO) Zaadlad) daiall dadiie Cladme go 4Vl glsal) 3805
LS JSully aloaylly mssedlSH oy alsinal Ty JBY) I Bsl SSY) (e Bl 5 adlsn i (S
A el < 3 adsall <2 adsall < 1 pdsall
alindl (e lalgine 30k (B S IS agd aled) gL e wllsall Gamy i B Ol il O
il 242) pe Bgale Sy (el Galiayll Cuslill daps b (20 ) 4l LE Lo e, 4L

49




£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

bl (4 AL jualiall 5SI5 ) (3) s (B Laay) Ladlall (e o Sl aas e Alaldl)
3sng I el g (2 5 1) JS3 au (45 - 15 ) BleeB iS5 e el au (15 = 0) Gand
salall e Al (gsime g i) Gl (i as Al clide DA ALEN  jealiall o3¢] Alan) iSya
O3 Jsa A 4l lyge d8 e ojfiel 328l i Al Akl ae 45)lie dndand) ARkl b 4 gucanll
UGN pealiall g 43l Cltine 0068 e Aypmal) salall Jaad 3 Jad) cliglall ) Jull ¢ L) 4l
palsd (e A pxd Qs Jla A eSS d)gha Sy Glall aall ) alluss) g0 Jsas Jullyg
Ddadll cld ALEN paliall () Aald Aysaall dsall (e gealiall bda Al I gam ) Ay
il il odag (1) Glosdl) AL g8 anl jae b jualiall Gu€ay GLsd) Adle &8 eliall
3 by s dilaie b AaBlgl Lol omhYL sl ad Joa Uging A ((12) e S e diilas
G (6)s Sl Gladall WiSIE e o) dadand) d3dall QL& jaliall el 3815 Jae S
o Al (ssina gl (21) B LS pus (15 -0 ) e o ALEN jualial) oS)5 anilis <yl
Ji b (4) 4l Jeagi Lo 13y ¢ pabia)ll sk e 4 dgpaaal) Gkl (& iVl (alia)l
Al mha s ALEN paliall el (e JBy Laa Bandl Balyy dyguand) 3alls (plall (e 45l (g
Akl 8 ol 585 80l I (23) Saldl L) WS gAY Gl (e Gislill Amje ) &
Lol 4l Sluahall (e aaell Cld) WS A geandl salally adaliyl @lly SUes 4aSl555 45l daland)
(18) <lly b 5yshad IS Las AalV 1y Joliall AL JISEL 2y paell olsall pa a5l
Adal) il il alie (e JSt ALERY jualindl 508058 :3 Jgaa

i) 8 ISl AR jualind) 4l 85 Jalad) ALE jualial) (dand) 2 gall
ps pile pS pida ot
Ni Pb Cd Ni Pb Cd
19.200 2.300 0.187 15-0
4.340 1.700 0.045 9.200 0.860 0.097 45-15 1
14.200 1.580 0.142 Jaral)
17.200 1.730 0.142 15-0
2.860 1.300 0.030 7.350 0.690 0.077 45-15 2
12.275 1.210 0.109 Jiral)
14.200 1.460 0.095 15-0
1.660 1.100 0.025 7.150 0.520 0.038 45-15 3
10.675 0.990 0.067 Jarall
11.900 1.050 0.048 15-0
0.790 0.820 0.014 5.600 0.310 0.016 45-15 4
8.750 0.680 0.032 Jaral)
11.462 1.115 0.088 S8l Jana
67 0.3 0.1 50 100 3 WHO <iladaa

50



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

W cd 20
Epb 18
. 16
NI 314
A 12

1 10

’4; 8

X6

4

2

0

10

9

8

Hcd :’i 7
M pb ‘g; 6
Ni i >
:1 4

A3

2

1

0

ol £ LAY ce Adlida slay ey (15 - 45 cm ) Ges die ALED jualinl) (e Ayl ogine 12 (S

Gilane e (3 Jsas ) bl zaler 8 dug el ALEN paliall S dgpnad) it dlie vie
allall A all Ladaial 4 msaneall 2all Cijslat 38 alia)ll ad o) axs (WHO ) duallal) daall dalaie
35 o alall g a8 aale 1.70 S5 oY) dsall b 585 el il Cus TS aale 0.3 sag
) LLEY e Jay taay (3 USE ) dpallal) daal) dadiidd 4 zsecsall aad) olati ALl o b

51



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

G A bl Aol e Ldall cag 1A ALE 58I OIS Oy Fa eaied) 13g] bl paliaial
Lo ey GLai) I Ll e Aaad) Al e J85y (o (S ) diyshaa) pumial) 1agy ke
531 ) Jlial Galanl) I ALYl gl Gl gl alina b puall) Jin Tunl gl ialya¥) (pe LI

(22 510

Hcd
Hpb
Ni

VopiS | pile S

Al dihale il b ALY jualisdl )5 03 S

hel 3 Lase Ayl ot 8 ALED jealial) 5S35 8 Ul a5m ) Canll il iy 56)
Bl ki oyl b ALED bl (gl af ol aledl )L e ll JsY1 adsall
L ik 8 Tasage O LGN aliall Qle) 5S15 ey o) ) dags WS L (gAY
o ARIEY) AGa) e ALEDN pualiall LLE L ek Les pu (15 = 0)  Gead dpatand)
OSs Al adlsall paba)ll juaiey cliball Sl Jpan I Gal diag LSaill i
5l aale 1.700 o385 il 3 g Aaad eyl gL e cull JV1 adsll S5 el
aall et Bagrs il e Tl aale 0.8205 7 aak il 11005 1 aaK aale 1.300
ey Gl D) bl (et ) Gsl) Jeas WS LT e 0.3 sa 4n msensdl
QLAY el 4y Fganall aall Sl ol () Fay seainll ey dsle i G e die palia)l)

uablaid e 4l il

References:

1. Alloway, J. B (1999) Schwermetalle in Boden Analytik, Konzentrationen, Wechsel-
wirkungen. Springer, Verlag, Berlin, Heidelberg, pp.540.

52



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

2. Alzubaidi, A. and Koutaiba, M(1978) Washing of some soils affected by salin-
ity using the drainage water, The Iraqi Journal of Agricultural Scienc-
es,13: 326-332.

3. Appel, C (2002) Concentration, pH, and Surface Charge Effects on Cadmium and
Lead Sorption in Three Tropical Soils. J. Environ, Qual. 31, Florida,p. 581-

589.

4. Appelo, C. A. J. and Postma, D (1994) Geochemistry, Groundwater and Pollu-
tion .2nd edition. Balkema Publishers, Rotterdam, The Netherlands.

5.Black, G.A (1965) Methods of soil analysis.Partl. Physical proper-
ties,Am.Soc.Agron.

INC. publisher, Modison,Wisconsin, U.S.A.

6. Chang, E. ; John, P. ; Perlins, H. F. A ( 2004) Recycling wastes in agriculture,
Heavy metal bioavailability. Agric. Ecosyst. Environ, 27: 493-503.

7. Csintatan, Z. and Tuba, Z (1992) The Efecct of Poluution on The Physiolgical
Processes in Plant. In:Biological Indicators in Environment Protection. Ko-
vacs,M.(ed.) Ellis Howood, New York.

8. Debreczeni, K. ; Kismanyoky, T. ; Berecz, K. and Takacs, L (2000) Effect of in-
creasing fertilizer on the soluble P, Cd, Pb< and Cr content of soils . Com-
mun . Soil Sci. Plant Anal.31(11,14),1825-1835.

9. Deknhil, A. B ; Hannachi, Y. ; Ghorbel, A. and Boubaker, T ( 2011) Compara-
tive study of the removal of cadmium from equeous solutions by using
low-cost adsorbents. Journal Environ. Sci. Technol., 4. 520-533.

10. Delibacak, S. ; Elmaci, O. L. ; Secer, M. and Bodur, A ( 2002) Trace
elment and heavy metals concentration in fruit and vegetables of the Gediz
River region. International Journal of water. 2(2/3): 196-211.

11. Haswel, S. J (1990) Atomic Absorption Spectometery Theory, Designe and Ap-
plication. 5" ed., University of HUL — HUG, W.K.

12. Jumaa, G. and Riyad, H (2010) The evaluation of heavy metals pollution in ag-
ricultural lands in Jisser Diyala district, Iraqi Journal for Market Research
and Consumer Protection, 2(3) : 104-110.

13. Karak, T. ; Das, K. D.; Singh, K. U. and Maiti, D ( 2005) Influence of pH
on Soil Charge Characteristics and Cadmium Sorption in Some No con-
taminated Soils of Indian Subtropics. The Scientific World Journal, 5:
183-194.

14. Khwedim, K. and Habib, R (2009) Study of distribution of some
heavy metals in the soil of Basra city - south of Iraq .
Iraqi Journal of Science, 50 (4) : 533-542.

15. Kruus, P. ; Demmer, M. and Caw, M ( 1991) Chemicalin the environment ,
Chapter 5, Poly Science publication. P. 123-140.

53



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217,

28.

29.

Lone, 1. M. ; Stoffella, J. P. and Yang, X (2008) Phytoremediation of Heavy
Metal Polluted Soils and Water: Progresses and Perspectives. Journal of
Zhejiang University Science, 9(3): 210-220.

Low, K. S. ; Lee C. K. and Liew, S.C (2000) Sorption of Cadmium and
Lead from aqueous solutions by spent grain. Process Biochem. 36:59-64.

Marinova, S. and Aydinalp, C (2003) Distribution and Forms of Heavy Met-
als in Some Agricultural Soils. Polish Journal of Environmental Studies,
12(5).

Molina, C (1997) Introduction: Soil Pollution , agriculture & Public health .Bull
— Acad- Natal- Med.181.(1) : 9 -17.

Morsy, M (1990) Studies on pollution of some Egyptian soil by heavy metals .
Ph. D. Thesis,Fac. of Agrric., EI-Minia Univ.

Nesafi, 1 (2007) Bindungsformen and Vorrate von Schwermetallen and Arsen in
flugasche belasteten Wald oden der DibenerHeide und der Oberlausitz.
Fakultat Forst, Geo- and Hydrowissenschaften der Technischen Universtat
Dresden, Dis, 372.

Nirmal, K. ; Hiren, S. J. and Rita, N. K ( 2007 ) Characterization of heavy
metals regetablas using inductive coupled plasma analyzer. J. Appl. Envi-
ron. Manag. 11(3): 75-79.

Ogboi, E (2012) Heavy Metal Movement in Crude QOil Polluted Soil in Niger
Delta Region. Journal of Agriculture and Veterinary Sciences, 4:1- 8.

Padmavathiamma, K. P. and Li, Y. L ( 2007) Phytoremediation Technology:
Hyper-accumulation Metals in Plants. Water, Air, Soil Pollut, 184: 105-
126.

Page, E. R. ; Miller, R. H. and Kenny, D. R (1982 ) Methods of soil analy-
sis, Part 2, 2 nd ed. Agron. 9.

Pansu, M. and Gautheyrous, J (2006) Handbook of soil analysis. Mineralogi-
cal. Organic and Inorganic Methods. Text book , Library of Congress.
Springer Berlin Heidelberg, New York.

Pier, M. S. ; Bang, M. K (1980) The role of heavy metals in human health. In:
Environment and Health, Trief, M. N. (ed.). Ann Arbor Sience Publishers.

Premarathna, P. M. H. ; Indraratne, P. S. and Hettiarachchi, G (2010)
Heavy Metal Contaminated Soils,Heavy Metal Concentration in Crops and
Soils Collected From Intensively Cultivated Areas of Sri Lanka. 19th
World Congress of Soil Science, Soil Solutions for a Changing World, p.
122-125.

Rahimi, M. ; Farhadi, R. and Balashahri, S. M (2012) Effects of Heavy
Metals on The Medicinal Plant. International Journal of Agronomy and
Plant Production, 3(4): 154-158.

54



£3LS Aaala [ Al A8 2018 13 6-5 Gl Lol alad) yaisall ailhy (Al aglall £30S Alaa)

30. Richards, L. D ( 1954) Diagnosis and improvement of saline and alkali soils.
United States Salinity Lab. Staff. Agriculture Handbook No. 60.

31. The Ministry of Environment, ( 2007) Study of the contamination of heavy el-
ements in soil in the city of Baghdad. Baghdad Environment Department

55



