Olpl S sale 0,505 il

WAA g e ¥V GO olads oS iKY

65)5“ uyya:u Cz.o)l.wg ui 9 S ;a,ﬂ o )90

SlALS by |yl 50 Sl o (B 39 30 (6 3 Sl b ool jlowd (S 50 Oy (I3l (23LES SU5)
UECIP P RV DT
ul)Q) aold olKisls ng)')jLiS suSlisly S ﬁ}l.c 05; dwa)| wL..J)KWb !
u‘ﬁf ol olKisls @}»L;:S cuslidls S 5915‘- 05; )L..«.Jlé v

oMS

2 Eades lagasls o) SB )bl jshitet g Dlayil @l eolitl 5 (2lid w3, 50 plle Slowjew Cosal 4 4z g L
10 il ) Sl Sy o 515 ool glaall )y Bl el Caran] (gl 0SS pas oD Lai> gz 4 Vg
55kl Sl ol lajlon e85y Sy90 580 an b (Bolai SlS 25l B 5o ygeSl Sjgo ar stalejl s gt Sl il slans
3 el @l Kidg 0550 g 50dS S lon) (aLd g azsly @l Jold (Gr 98 Cudip g (o)) VO B VO o) s iy
Sublo 3929 (@l pald g wlig; Bras Sl (ald p Ol gl 5 oS g5 G loae DS S ol las il )ly 450
@Il Sl 0 oanlive 5088 g azily 10 i F A QYT 5 5 (5055 09,5 99 50 e Il pus (a3l (2558 g (2 e (00.01)
(P=0.05) 2l ial¥l s il 8o (Sl 5 23l s (a3l Dl o Gal81 L 508 51 2o ol VA az5lg 50 oy
S Slay (2ol Jh o i gudls Olads

s axlye ol 39aS b o5 ol ,ptS el 5wl sl axlsn 5T L ez appel o5 ol o il 51 (S T 3308
sl el Dl OVYVA L ala 5 Lol ) ol )kl ez Ol (el ke o riaad BB (138 Slge S5 51 g2 (8 et ey
Oladl (213 020y (Sogll el iz l Cale y0 0 olF iz S w9955 (lej 0 4 039 Kt Bl 5 BraaeS jolie 3L polie
05 o polie (Jg sl diojls o5 o plia ;3 S 5 e w59, Jed 5l s polie 4 Ll s 4z 51 (Chaney, 1989) oo 5 o pls
2 edd wda pKiw s cw,p jglate 4 (Haidar and Schaffer .,2009) col ST s bl oMo slp @ 5 pomedlSasile (s yolie
Chen et )osi oo soliiul S5l (asli g 31 ailjy, G pas xSk ez sedw Gloazls 5l e pludl cadls o] by il ol
Bkl s Y Sib g ad SL S s e polic Cadls Sy (w0 yskaieds a5 g, ,o (Moradi et al., 2016) «al., 2015
sl 3 ol 4 S5 b s M sogame 3 ol lilbye casls b sl (VLS5 5 oSS 43 s el 5 it
JS asls a5 al akie e Aoy, s 0 S Sljls cundy oLyl cea Nos slaallas o (Davtalabnezam et al., 2017)
s ot .(Huetal, 2017) as 5155 cool 0o 51 VL ol5lb paohas cpiomad g0 (YL )50 51 s Jlows 5858 10 o0 8,515 ol jan
shs samolis 4 Wy jbre v ply Feo sl oo (TCR‘)‘S{I}J‘U@,.J 5 erls a5 wols plas gy iy ol o (YY) o Ken
St 5 0T bt (xbans GOS0 50 (VVP) (Sen 5 elgsily, ol @y Spae Goyb ) (e (LSLo (sl (ol s 05l
S5 I e (nete 3B At rizmes g VLS 5 Sl i (395 50 (S 9SS qeeedlS) S8 s olBlb e e oS sl lis
D5 ok s (o 09,5 93 50 (sl e DB (S yee o
Ol g (ol mhaw 9) 5lre 0l a8 (p9)S 5 S5 ieeesl®) 58 a2l js Slas aidly ;s (Y410) ollSes 5 Suss laddllas (b 5o
A pll gl AlS Ll 15 5 (6 ol il ol b oo o Slom e 53 ooy lpilb o (a3l o)y Bon b gl

m.somayeh1992@gmail.com :J gus st 5 Jasl *

! Total cancer risk


mailto:m.somayeh1992@gmail.com

Olpl S sale 0,505 il

WAA g e ¥V GO olads oS iKY

sy, 9 dlgo
lay ilizes zolaw cwyp jslaieds .0b agd a0 b g Aladal | s Ola 5 0bl5g 8 a0 ails lsolitul 9,90 eagll S
Al Il 1SS aw o Bolas Sels b B s el O ygoar ooyl cadlle 3590 Sl e 58 oy G Cdle sloatls 5o
o5l wdx oKiws L wild 4 (Rechcigl and Payne., 1990) ;5 pan by, 4 olS 0 Cpw clale 6 p5ojlasl wog 0),0 g juiiS
A oolawl (Sls 03] 5l eFilee anslie sl g SAS 5810 5 b bassls Juloxi 5 4555 .2 ndy &,50 Analytic Jena Contra AA300 Jos

b el 25 Oj00 4y slp (CR) Il o (a3l 5 (ADD)ailys; G pas wgie cules

_ CexEDxEfxIRing =10°
BW xAT

S IRing (o555 5 0,5 ) Jyams 33 (% 18 e CC (i) 55 o5 o ) S8 (ST, g, e Layze ADD
039 BW i(Jlo 1 355)) (o0 50 5335 )18 Slo s BF (Ggy o celo) 5235 )18 (om0 p0 glojose ED (g 2 o5 (o) (STho5 S
(Chenetal., 2015) sl p 5 oo a2 p,55LS 51 o Jole Vo7 5 () 585 )18 o yme 5 bawste AT (e S5LS) (o,

ADD

5 dpalme g Alslae Gosb 5l a8 955 00 3551 yee Jsb 45 958 Sy by Gl Jlazot i 250l e (a3

CR = ADD X SF
0333,5 &l ousie VL] Cung jlasors o)lol Lawsi aS (5o, 5 5kS 1 p,5 o o ) 3B S0l e ol SF g ailjg, Bras lhwgin ADD
Moradi et al., ) s,ls 1,3 oI5l 058l maw ;3 CRZ10C 5 sl maw 5 CRS10® wis o ol 5,8 50 51 5 il e asls ool
(2016

A e PH =AY slls S a8 ol ol (6508 Slay Jlosl 5l L3 S (abord 5 (Sujd sloShes 5l (S0 4 bsye @l
oord BB G jlade Cpizmen sl (b sagd <l lls 5 (@AS.M-L /Y VL glesl ojlae (Ko Sl Colan (o0 /00) JT eols
Colaa g PH= FIFR (lls Olay ols (lis 608 ol ol 5 (Sojd o Ty S 5IUT @l 55 ab 050 (MY.KY-1) Yo 15
2 Sl 3 il 4 axgi b as s 3 0,51, (MYKY-1) /85 Jolae (o yiwd BB o jm jlaio g 00 (AS.M-1)V/FY eliil o lae S Sl
Pettygrove and asano., ) 55,5 ol yw s ol el wig wo e 5L 50 Ol opl 5l eoliwl a5 wiz o wg Jod S mlaw
(1984
b a3ls g alljy, Grae (oSl Olay il polan 5 ol £95 613 sime S| 45 Bls las uilly 4 5l Jols gl
e @il (a3l 6 Dlay @ 005l GlaSE 50 4Bl wd) rem g9 Fl eSibe dlic (1) Jgaz (P<0.0D) cetls 5525 o
az by 50 a4 YS9 505 (gow 09,5 59,2 0 aslh pl Jlade ((fe s A=e S oY) g XeS g (1o VY =0 e s A) i s e LS
= 095 Sl pgat oy 2l St aPlh 035 alre Sl i PN Azl @Il sk e b saalie fiS
il IS amls a5 0l asin e ailsog, Lo jo oK Ol condg bl cge Glasdlas jo cuils J1 3 ST s mhaw jo 5068
SR Lhagh ,o (Huetal,, 2017) ws 3155 ol a5l VL S5l e ioes g GYLLS )5 5l pdes Jlews 5055 10 sais 0]
(Rehman et al., 2017) us ssaliv (5055 10 ailig, B ras (puSilo (o i (ylinSl adlaie mi ,o



Olpl S sale 0,505 il

WAA g e ¥V GO olads oS iKY

Moy alizes Folaw 10 00,5 wb ) Slowy e ;0 oy (CR) &l azls 5k anglas N Jgo

o 2l 2l olass ol g9
OYLS )5 obess e
NEWN & NSRS V0 zla!
ofe o A2 -/-YY? VO ax3lo
RV N 10 PP
feepye© .Jeyyde V0 ls
RN & .1+ 1 §bC VO ol

C b ..
ofe o £8 ofeX VO 49 ,>
oo yyd “\Ye V0 S
DR o o[+ \EC V0 o)y

5,05 32900 300 (5 Lol Zalaw ;o Sl (glasels wiz aesl Ll 5l Loyl (g lo cime oglds AT sl ol oaims Hlitd S e By

S el ke (i & ol plis @l wes oo Gy i (2l alh 6 Slay gobaw Sl Sl amlie (V) Jou
5 0B35S lp e 0nl 5o @l Slaz (e 09 ald )3 (0 eS 5 (S8 Slay woj0 00 led 4 Blate (09590 12 sl (MLl e
B35S 50 o 2Ll p St (el bawgle b 4 ggezme j3 ZuBlo il aald jles 4 Cowd auo )3 YAAR 5 YOIPY od 5 4 (VLS )5
3 i (TCRY LIl s IS asls o5 wiols Lt gy S 15 oyl 1o (T IV) oKam 5 o6 02 5YL doys AV/oV VLS 51 4y Connd

el @ip Spae Gkl (dove (LSLe sl 25l e 09l Jla osiaslis oS g jlxe 9>l ¥

oro @b a5l slass ol gobae
oYL NEET e
o/-ab \o/axP \Af Wi
N VAIZA -2 ¥ w2
Yi-v2 VA/AYR Yf w3
#/-q0? \Y/¥Ye Y¥ w4
17042 VAlS -2 v¥ W5

5 (5l gime M ao )0 B (5lel shans 10 (SGls slatals wiz (ge5] Gille gt ,o 40 S b By sl sloSilee
(Sl e ol 3oy Voo VO B YO o0 Jults cui @ Lo LasW5,WA,W3,W2,W1 )

A2 o s ) G ol as asls e i Sloy e 5 60l Slay ol Jlite S 5 Sile duslie ol mbs (V) S
Slpaals jled o jlake o 2aS g M21W31W4‘=’L*% Tobaw) axly oS jo (VLS )5 5 (S0sS slp ol pw Jlaz (el Gl op i

2 Total cancer risk



Oyl S sele o, 505 o il

WAA g0 e ¥ B O ooy o8

O505S g VLS 5 G 03, 90 8l p9,S 9 Syl Il s als lade wisls las (YoVV) ol Sen 5 Sl .o oamlie juidS (55w
Slade o plosl e 4w Sl ailsag, Lo jo 8w Ol Sogdl b3l sl (YY) (), Sen 5 5up awgs a5 _idghy ;0 09 ,las 00505 4o
qoeodlS) B A Sl Jlas axidl ;o (V0V0) o) Ses § SusS lasdlas (b jo 05 gimsl oo 51 5V Loy CR) &l ol ol

g2 (ool gl )3) Slome w5l a8 (09,5 9 SIS

m ) gl ¢ g pom o Wl ohe W ey b

(5995) (2l (aLs

LE B Js b B o5 b s o FSVEN c;k; Wy b

oS g9

Sl 2 b ol Blia i logas ) S

& S Ao

095 3wy @l (alh (n i Sg jlre 9ol i (G 09,5 59 )0 i Pl GaSll a5 by GlaS gl
ARVA az iy @l slas (e 0b osalie (fr s Ame oo T) 5288 50 Gl ytaS g (1 VY=0 100 A) azily 5o VLS5 5 085 (s
Ol 3l eslaul a0 09 SV aoy ATV YLLS 55 b anslie 1o (5065 50 oy ol jlas (a3ld 0y 5 dilore S 5l iy
57 Al 3 995 on Ao (slais oy ool el Bt (Nsbo olisul 1 45 5 05 S Sl 5055 sy i 05,5 39 b sl Sl
00,55 S az ke aule Vb 0l il b Slom e b g 00l faien asdllas 050 Loyl 13 j0 Slomy s S a5 00 5 o olpaing



Olpl S sale 0,505 il

WAA g e ¥V GO olads oS iKY

AFZ R F) QR I1E- I ol Ol slalBasal cod abal Oluy b juw glad LS)L:J AYVAD G el g Lol s
Oy olBisle il el , S o o\ YAA T, LShe 5.0 s g0do o o5 yhn>

Chaney, R. L. 1989. Scientific analysis of proposed sludge rule. Biocycle 30: 80-85.

Chen, H., Teng, Y., LU, S., Yeyaowang & Wang, J. 2015. Contamination features and health risk of soil heavy metals in
China. Science of the Total Environment, 143-153.

Davtalabnezam, S., Shakeri, A. & Rezaee, M. 2017. Contamination, Source Apportionment and Health Risk Assessment of
Potentially Toxic Elements in Soil of Park-e-Shahr and Park-e-Laleh, Tehran City. Kharazmi Journal of Earth Sciences,
2, 209-226.

Fan, Y., Zhu, T., LI, M., Jieyihe, A., Huang, R. 2017. Heavy metal contamination in soil and brown rice and human health
risk assessment near three mining areas in central china. Journal of Healthcare Engineering, 1-10.

Hu, B., Jia, X., Hu, J., Xu, D., Xia, F. & LI, A. Y. 2017. Assessment of Heavy Metal Pollution and Health Risks in the
Soil-Plant-Human System in the Yangtze River Delta, China. International Journal of Environmental Research and
Public Health, 14, 1-18.

Haidar K., and Schaffer A. 2009.Soil Biochemistry.Science Publishers, Enfield, USA.

Jiang, Y., Chao, S., Nwei LIU, J., Yang,Y., Chen, Y., Zhang, A.H. C. 2017. Source apportionment and health risk
assessment of heavy metals in soil for a township in Jiangsu Province, China. Chemosphere, 168, 1658-1668.

Moradi, A., Honarjoo, N., Najafi, P. & Fallahzade, J. 2016. A human health risk assessment of soil and crops contaminated
by heavy metals in industrial regions, central Iran. Human and Ecological Risk Assessment: An International Journal of
China University of Geosciences, 22, 153-167.

Pettygrove, S., and Asano, T. 1984. Irrigation with reclaimed municipal wastewater. Acuidance manul report no,
Sacramento, 1-84.

Qing, X, Yutong Z, Shenggao L. Assessment of heavy metal pollution and human health risk in urban soils of steel
industrial city (Anshan), Liaoning, Northeast China.

Ravankhah, N., Mirzaei,R., Masoum, S. 2016. Human Health Risk Assessment of Heavy Metals in Surface Soil. J
Mazandaran Univ Med Sci, 26, 109-120.

Rechcigl, J. E. & Payne, G. G. 1990. Comparison of a microwave digestion system to other digestion methods for plan
tissue analysis. Communications in soil scince and plant analysis, 21, 19-20.

Rehman, Z.U., Khan, S., Mark, L., Brusseau, M., Shah, T. 2017. Lead and cadmium contamination and exposure risk
assessment via consumption of vegetables grown in agricultural soils of five-selected regions of Pakistan. Chemosphere,
168, 1589-1596.



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil and Water Pollution and Crop Health

Evaluation of lead carcinogenic risk in treated soils with urban wastewater in some vegetables in greenhouse
conditions
mohammadbeygi, S ™%, bostani A.?

1 M. Sc. Student, Soil Science Department, Faculty of Agriculture University of Shahed, Tehran, Iran

2 Associate Prof., Soil Science Department, Faculty of Agriculture University of Shahed, Tehran, Iran
Abstract
Regarding the importance of healthy vegetables in the diet and the prevalent use of urban wastwater soils for soil irrigation,
evaluation of health indicators in products is important for consumer health. In order to study the health indexes of lead
metal in some vegetables grown at different levels of urban wastewater, a factorial experiment was conducted in a
completely randomized design with three replications, the treatments consisted of sewage effluent at five levels (0, 25, 50,
75 and 100%) and eight types of vegetable including spinach, scallion, radish, garden cress, basil, pearl, coriander and
savory. The results of analysis of variance showed that there was a significant difference between plant type and wastewater
level, in particular on average daily consumption and carcinogenicity risk(p<0.01). The highest carcinogenicity of lead was
observed in children (0.003-0.028) and adults (0-003.0.008) in scallion and lowest in coriander. The risk of carcinogenicity
of lead in scallion was 1.8 times higher than coriander. With increasing wastewater, the index of carcinogenicity and the
average daily consumption of lead increased (p<0.05).

Keywords: lead, carcinogenic risk, urban wastewater

* Corresponding author, Email: m.somayeh1992@gmail.com
1



