Ol S pgle 0,885 oo il

WA o eV 8 oyl olS2il

6})5":'5 uYya:u Codw 9 UT 9 S ‘;égﬂ :aJlio )95
SIS Lyl 55 (5 3 Sl b oo (65l Wolom o (5 31 53 S (2150 jw jlas (25l U3,
T ool 7 (S 30
sl oISl 1 55)5LaS suSLtils S5 pole 09, 0yl ol 5 il
aals o Bisls “5)‘)5L5‘.5 ouSiils S f:}lc 09; )L..w.;b Y

ol

Gl AllE Lyl o (6 et oy lizes ol b oads jled Slon s jo USG5 ool s s li cwyp Baa b iaghy ol
MWalS 75l &jgo s oo yeSB ol T 5o Giolejl el jlo yhas YU glo cdale jo Jg 5,900 pate o5 clale jo olalS olp JS5 0 sl
Qo0 YO g oy ol duoye YO (W) copds ol oo Voo (W) slojles la,las ol 6 ol O] rhow 7o bS5 aw jo Solas
sd?u).:) ol..:f L)’“‘“" la 9 s.:Lm; M)o Yoo (WA) ‘g.:Lm.l M)o Yo 9 ;.Jj.w g.j M)d Yo (W4) ‘;.:Lm) M)o O 9 u).w ;.:—| M)o O ((W\«) ss.:l.w;
@ls 28,5 518 el 5 4z 0,50 Jas (asls jlesliiul b g g pslaex olS 5 S slaaigas o plal (o550 5 50lS by (ol (Lo
<8l Gul¥ VLS )5 9 (5095 (w095 90 52 50 (250l Sl (ALl g S5 ailjg) e (Sl aPLE Cluy e AIHIL ol Las
L5 a5 oS & SIS 55 35, 59 S5 s+ Sl plaS iy S 518 i (ST e (eSile WL (P S0/ )
5 0991 yeul a1 YL A il Blad aom 5 ol 4 Clag ey mhaw 4 b e (¢/-0VY) USG5 58 Sl e s e ll o i ol
VLS55 5l i (5095 50 USG5 58 il j s (aLh g dilig) (Shhes Srae (ke sl (2ol jw S5 09dlly St gonimolis
(PS‘/”\) 05.3
e g S il o 3L s 5lS slols

»1,Co 4 Cd Ni Cr Pb.Zn Cu Mn Fe aile (5w olpls clale bl wsg sdie olge plw g JT 0lge 5 28 e ol
aboz 5l oads atlis Glas o (oo ;0 GBS Gpan 5 ol5,5laS 85 1E Lels Olag b g Lol 51 ol ollas sas o il S
43,5 )15 axgi 090 ladl oMl Sllas b)) sl la le [0 (Vo) e (ol Kan s NADUIO) sl o Same 5 JT Sl g copw slacigie
S (Y18 o 5ea g Ravankhah) wlasls , S 5o ufaw alpls Sl pw e 5 oliolo pw Slias obs )14 Swl Slallas bl el
alez 5l .(VAA- Hakanson) ailos,S" oloiiay u’fosﬂ Sul l pleas o 4 odel Cawddy g0 =l hos slp ) plebas (dions
soba il ee 2ol hs asls g aliy; i le el oLS o S Ol Sl Gllas b5l e colaul 090 slo el
' oala b alils ailje, il e hwgie jlaie 258 o0 5B S S8 (B yme j0 (gwg wled g Blascisl (0,55 Lol Byl aw jl o8 IS
Fan) sgs oo oo CRT ozl jae Job 10 0,8 10 sly o500l s 009)T slga i1 50 oyl pas a0 ol Jlaio| dslns (gl 045 oo e ADD
L (Malfﬁ S 6b.1 °)'.’.5 4.)) uLm.:‘ U.A)'Lm\ ).!49 9 KW Ml’u’ (CR) LS")QUGJ'W )Ja> ua.>LM: QLQ,L@‘ Ul"""l )é 6‘4:.”.]4.0 ) (Y’ VY aul)lg.o..‘b 9
O B sl (S 5 St (et ls 285 15 Dbl 0 )90 g g S 0 S B mhy Cdale (635 0 (e 50 ) oies Jlada e
oo Sz 1y slas cpl 51 /AAVY Loy a5 ogs Lls 1) oyl 0 Sl oz 156 oy i C g </VYY (o s 0 Dl Jlas IS4 YY/0Q)
bl Codls 5 cblas gl (Sogll o plate @l g anils 0929 (e wiSle sl ol g lilb s pué Slas Jlasl a5 ols ylis s
Sl calizie zghaw booad Hlod Slouim ;0 S5 aliolbm jhs adls cwyp Boa b Giegh opl (Fan et al., 2017) cul g9,
A ploul gl GRS Loyl jo (5 e

mahdiye.sh72@gmail.com :J s odiws 5 Juo! *

! Average daily doses
2 Carcinogenic Risk



Ol S pgle 0,885 oo il

WA o eV 8 oyl olS2il

L3, 9 Slgo
Ol yo eolaiul 0590 009l S ol sleal VWAV Jl o ol 48 liwl (B8 Cgin Caond jo adly aalls olfisls wldS o Gudod
DVIY T AT 5 Jlas oy YO YV VRN coadsn 53 5 0lias 3l ey (205 50 9LT908 8 andlo joiils Yo U Jao Bee 5l il
e bl 5o Gialejl s 4 ()0 (o5 ) Olis b cgir OB ailsaiar | pls &0 4 oolitul 890 Clay 9 By Jsb
Slag 0o, YO 5 0yl 0l oy YO (W) Cyd ol doyo Voo Jold (g e DB O rlas iy b 1S5 as jo  Bolas MlS )b & 90
@) ol i b g (WO olay dopd Vo v g W) Clas o po VO 5 wpd ol duo, oV (WY Gl duoy0 00 g wyd o o yo B0 «(WY)

@ ey Bas b ain SO ogan g sl (FC) ac )0 cud b gy a0 lalS o S ol o plosl (00 g 50t b5 oyl ¢ o0l
Sl jloss i b )kl b als S (g el 9 Gas j0 IS 1o 50 olS 1o 51 J0 sae Ve Slas e b (650K Ll cpl o Jolas
Jodis IS s 50 sae iy 4 ladigy olawd casan g0 S8 5 ol jew jl G ol Jlesl GlalE 0w o0 YO SIS Do 4y g 4l
3 edig olep (isu 5, Fr ClldS 5l ol A8lal o lulS S 4y Sy Ojg0 4 ClS ey a0 90 )L S 05l 955 0,5 pd Jobae .28l
DTPA 045) La wJJ L S JS 9 u.:):.wé JJL‘B s Lg)..fo)LAC W rﬂL?u‘ w‘é)) UL.LQ.C 9 é.laﬁ S Cla‘u 5Yb 6),4.4.,.,.1Lw s_ix
5 pll (V49+ () Ken 5 REChCIgl) 5 can (59, 4 olS ,o jate gpSo,lac (Y- oo GUPLA) 5 wan 5 (VAVA ], Ken 4 Lindsay)
5 Chen)y Shyss ailig, G rae (oSl pasls colys )0 .cépdy o)se (ANalytic Jena Contra AA300 Jos) ol wiz olKiws b il 3
>\ e-F el sosmslid g Je3 BB iSTas CR <V --8) as acaloes (V- VY ()5 g HUY ol50lb o jlas aslis o (Y410 o) Kan
o931 L Lo p Sl duslio g SAS 1531 6,5 L o )lol arjms EXCEL 581 05 b b loges pmoy (ol 2ol o S5 o saiasLiiCR
285 bl oy O Jleix| a0 SSls

Grailo oy (oo 1I0Y ) 35 5390 5 (o ps S5l 2e) o8 JTosle b (28 (ng) <l sl o Sol adlllas 3,50 S5
MQ KQ-) JS U5 slome olslinl > 5l 12a8 Jlake (ol 45 g 0 55LS 2 05 oo VIO jlas Jlae 51 (L3 adsl S S S5 ke g,
G g e, Sk IV ) 951 o failinl s 5l 35S 55 (id oS e +/+A) andllas 8590 Glan 0 9290 JS5 clile el S5 0 (Ni<VY -1
aS ggoge (pl 4 az gl b S 50 SLS 5 cpl 5l o e solatnl Lol ogs o lasbinl polie 5l S Gl 10 04290 polic (S calé ax 51 04,
e oy (Sogll amesi jo 5 ol (S (Sogll oo 5 0as S o polie ol il (23 Y sl ki 328 JB (S 318
(YooY e g MUNIN o451 o ool 8
S Pl o)
B0 5o S5 5B 2l Jhas (a3ls g alyg; (SThet Brae (Sl p Slay gshaw 5 ol g9 ST ols (Las (wib)ly 4525 5 ol s
ol [y S @b e sl (a3l g ailis) (S1iss Srae zolS g5 1 ke annlie ) ooz 0 o gime doy0 S mhaw jo VLS 5
@9 azmyolS 4 e 0V (Qliolosm st aslh g 59, 50 05l S (oo o[ F SIS 5l dlig, (SThe S pan Gl (n s a3 o0
) 05 el 9 Sl VL a8 1 4 VLS5 50 5 (508 58 Blop aled o S ol e S (el Gliee utls (3la IS8
s a3la s alis) (Shes Grae n olay pshe S 5:Sle anlio ¥ Jsur ool aliolbye S5 s seuies plai s CR 2
w3 oo s 1) S (20 e
Sl plez a4 59, 50 25 0kS e S 1V g [ FA G (VLS 5 g (189S USG5 S il (SThst Bpae Sl (i
2 IS8 @l e b den) 355 ke o i 4 Cles 0yl glan j0 9 IE Dol e Sl et lh Ola waw GlEIL cudls Sl
28l Gl Bl we )3 VTPIVT g FA o i 0 GYLS 550 5 (15055 50 wald jled dy S Ol TV Jlos



Ol S pgle 0,885 oo il

WA o eV 8 oyl olS2il

@ a2y b bl ad g pFamt Gl lajles jo 2ol s aslh (n foml 9 YL GYWS 5 9 G055 (w095 90 2 )0 42 5]
e ol oe YU ade Hlas 4y L oy resl 0 5l YL 5uiS e 4 YLLE )5 s 08 o salh S bjled seled o &1l o laslinl o
Db a5 ol ol b BlLbl lacS T Soe e kol o a5 0bT59,08 o5 ail> slaSE  Sogll walds jlag jo s

VLS )50 5 5355 10 Sl 50 IS @il j 5l 9 dilig) B pas Lawgio (S0l dmlie ) Jour

(Lo £0 5V VHYLS 5, (Ul M) B V) oS0ss

CR ADD CR ADD oS b
fe\VE ofey.8 ST .Jeg.a ai
“[\YP oy .2 -1 FYP -[-oYP ol
IR AT (f.C A ¥5° o,
Jyyb ]+ 1AP A SJoFAC S

.d ofeeye o[yt Sfeyye it
ey ./eyyd .fey.d R 05,0

35,105l gime WS duo jo iy Jleti! el 50 S5l (glatals siz yge3T Billae gt pa 40 S e By, g1l sla il

VLS )55 05055 5o ol calio sl 13 S5 il o b5 5l o8 pae Lawgie (oSios anli ¥ Jpor

(UL 0 BV YLS 5 (Ul V) B 1) 5ass

CR ADD CR ADD (AN W
o/ 00¢ ooy e© RN ofeyyd sals
e AR evaP ofoyyd R LU Yo
ayd YL S JevAP SJofyR -
-[e1Y2 <[5 -/ ¥Y2 -1+ ¥AR Yo
oey.b “J1aP evYe o] fYP Voo

Pl g BT wo o iy Jlaio ey (SIS slaiels iz (g3l Billae (o5 52 50 S ke By > (sl slaSibs

Ot s oe oL 1) VLS55 5 15098 )0 JSG (pliplb e Sl (als p ol mhaw 5 olS g9 blite 1 (Sl anolie ) SO
o gsb Cm 4z olS ) 4z ST Ceul asiiie oS aisSilen (aBls lad 4z 5 olS 4 535S o (10 OYT) S 6 aliplb e St aSls
e (5 7S ol s lis 5 ot odmline Jlo e gl Gl gty 9,k s 99 sk Gr LI (P S 0120 ) gy o ine glis Dly 99
Tohe O S (e Dol Cenl et oS 4gSilen il Bl iS5 oS 4 addllas 3550 (g 09,5 93 o y0 Pl e S a3l
3 IS @l Jh pals 00K saalie (VLS )5 5 (355 (g 09,5 93 8 ;0 58S olS (6l (2lilb e a3ls n Olay Gl
Lot g 039: poal w51 VL eiiS olS olaw e 5 0550 lom wald o jlass 2 4 (VLS 5 10 5 Sl oblan 5 (LS ase )3 S5S

2Bl 3529 (2ol e 05l Sl 5



Ol S ssle a)i'.f Oy 3a L

ALY ),g,@v [E) ‘oLqu'j P E K

sals M25% m50% M75% mM100%
0.06 aaaa

0.05
0.04
0.03
0.02
0.01

- B . A - . .
Az g uJaL.u ul".‘a Al ........‘33 O

0.025 sxls M25% W50% M75% M100%
a a a a a a a
0.02
0.015
0.01

0.005

(VLS )5 5l yas o

azm 3 = Sk ad o i S
ol.lef &3}

VLS )30 5 05055 50 S 2liplb b (a3Lo » Clay o g ol Jlize 51V S

& S 4o

Wl S (ool won ol B A S A iy 5l Sl G 005 50 2ol JhS (aSll g S5 alljg) Sras (Sl
gl 9 Q395 )3 [TV ol Jhd a3l g 59, 2 a5 IS p e S ke 1o FA USS allyg; Srae nSile (i g 58S 5 055
At sl g (055 50 58 olS ply @y azmy olS ol Jhs a3y 5 S allis; Bpas iSile el Gty Ol pylez
WP 0y cal Ul Ao s WYEIYE o PA i 5 a4 YLLS )5 5 5055 50 wald mhaw 4y s Gl p)lez s jo USG5 2150
9 50 QLS5 53 (Sl Jol )by 5 0550 obS (Sl gobaw ) 52iS ol pw s a3ld LS aslllae 3550 (lalS ples (o
St 9y crl 5l (355 )0 pgas 4 Sl la len bt sl (38, YU el 68 Slay &5 Sl las guls adls 3 el
20,55 S az 5 auile Yh ol il b blm e b g 00l goien dalllas 550 Lyl j0 Slom jus CliS 040 o0

P

Chen, Y., Liu, T., Tian, X., Wang, X. and Li, M. 2015. Effects of plastic film combined with straw mulch on grain yield and
water use efficiency of winter wheat in Loess Plateau. Filed Crops Research, 175, 53-58.

Fan, Y., Zhu, T ,.Li, M., He, J. & 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, 2017.

Gupta, P. K., Ed. 2000. Soil, plant, Water and Fertilizer Analysis. New Delhi, India.

Hakanson, L. 1980. An ecological risk index for aquatic pollution control. A sedimentological approach. Water research,
14, 975-1001.



ol S sgle 0,505 pe jils

WA o eV 8 oyl olS2il

Hu ,B., Jia, X., Hu, J., Xu, D., Xia, F. & Li, 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,
1042.

Lindsay, W. L. & Norvell, W. A. 1978. Development of a DTPA Soil Test for Zinc, Iron, Manganese, and Copper 1. Soil
science society of America journal, 42, 421-428.

Mehr, M. R., Keshavarzi, B., Moore, F., Sharifi, R., Lahijanzadeh, A. & Kermani, M. 2017. Distribution, source
identification and health risk assessment of soil heavy metals in urban areas of Isfahan province ,Iran. Journal of African
earth sciences, 132, 16-26.

Munir, J., Rusan, M., Hinnawi , S. & Rousan, L. 2007. Long-term effect of wastewater irrigation of forage crops on soil and
plant quality parameters. Journal of Desalination, 215, 143-152.

Nabulo, G ,.Young, S. & Black, C. 2010. Assessing risk to human health from tropical leafy vegetables grown on
contaminated urban soils. Science of the Total Environment, 408, 5338-5351.

Ravankhah, N., Mirzaei, R. & Masoum, S. 2016. Human Health Risk Assessment of Heavy Metals in Surface Soil. Journal
of Mazandaran University of Medical Sciences, 26, 109-120

Rechcigl, J. E. & Payne, G. G. 1990. Comparison of a microwave digestion system to other digestion methods for plant
tissue analysis. Communications in Soil Science and Plant Analysis.



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 the risk of carcinogenicity of nickel in some irrigated vegetables with urban wastewater in greenhouse
conditions
Sheikhy*1,M., Bostani?, A.
1 M. Sc. Student, Soil Science Department, Faculty of Agriculture, shahed University, Iran
2 Associate Prof., Soil Science Department, Faculty of Agriculture, shahed University, Iran

Abstract

The aim of this study was to investigate the risk of carcinogenicity of nickel (Ni) in vegetable treated with different levels of
urban wastewater in greenhouse conditions. Nickel is dangerous for plants at low concentrations of essential but high
concentrations. This experiment carried out as factorial arrangement based on completely randomized design with three
replications, with five levels of urban sewage water treatment including W1) 100% drinking water, W3) 75% drinking water
and 25% wastewater, W3) 50% drinking water and 50% wastewater, W,) 25% water drinking water and 75% wastewater,
W5s) 100% wastewater and 6 plants (radish, Garden cress, Basil, Pearl, Coriander, and Savory). The results showed that with
increasing sewage rate, the mean daily nickel index and carcinogenicity index increased in both children and adults age
group (P <0.001). For this purpose, soil and plant samples were collected and analyzed using health indicators. The highest
average daily intake of nickel metal from all vegetables was 0.06 mg kg day? in children to radish. The highest index of
carcinogenicity of nickel metal (0.0533) belonged to the fifth level (ws) of wastewater to the radish plant, which is higher
than the safe level and shows a high potential for carcinogenicity. Average daily oral intake and the carcinogenicity index of
nickel metal in children More than adults (P <0.001).

Keywords: Carcinogenic risk index, Nickel, Urban wastewater
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