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2- Maximum acceptable concentration
3- Phytoextraction
4- Phytostabilization
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Figure 1. Location of sampling.
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Table 1. Selected physical and chemical characteristics of the studied soils.

() O35 58 0 T s CEC EC (dsm™) o5

Total N (%) Organic carbon (%) (cmolckg™) R pi Plot
0.01 0.11 3.2 3.1 7.9 A
0.01 0.13 4.1 1.3 7.8 B
0.02 0.21 5.0 1.1 7.7 C
0.01 o.11 3.4 2.8 7.9 D
0.01 0.12 4.0 1.1 7.8 E
0.02 0.22 5.0 1.0 7.7 F

0.09 0.87 14.7 0.81 7.2 L

control
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Table 2. Comparison Concentrations of heavy metals in studied plant and soil about the standard.
(Sl 5 5 0 85,50) i S o ol i

Amount of heavy metals in plots (ug/g) (SE 5 2 050,50 Sb el 5 H
Standard limits of soil metal
F E D C B A (ng'e)
(}:ﬁéls
8.3 22.4 40.5 8.5 23.1 40 0.1-7
Cd
~5V.~‘-~j
8.97 1534  46.51 8.95 16.43 46.85 0.1-40
As
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R Y
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Figure 2. Soil arsenic concentrations in different plots.

Means, in each column and for each treatment, followed by at least one letter in common are not significantly
different at the 5% probability level.
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Figure 3. Soil cadmium concentrations in different plots.

Means, in each column and for each treatment, followed by at least one letter in common are not significantly

different at the 5% probability level.
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Figure 4. Shoot and root arsenic concentrations in different plots.

Means, in each column and for each treatment, followed by at least one letter in common are not significantly

different at the 5% probability level.
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Figure 5. Soil cadmium concentrations in different plots.

Means, in each column and for each treatment, followed by at least one letter in common are not significantly

different at the 5% probability level.

aigy b S jobe o GG ile
Az PH 5o s aS (g, s b (Y9) il s
T o = P o el il (S
oz 5l g5 G055 Sl ol (V1) 255 4y,
PH U3 655 5 o (55 o5 oot p 5038
ol s PH 3G 0l s lows S1
() ol il LS g4l s NI s
oals (VO 51 NL) pH il 3 L As (V) ol
As () gl ooy (ol oS &S = 5o il 0
FeOOH « As(V) i iolpl .l e 355 &
e Se As () gl = S J> 3 20 pH Y s

(YY) a3l e V-AD 4 dl s T sd> Sl

AL

cble o (PH) SLs el 505 ) p
el s 53 1olS L g pgeslS 5 Sl
(PH=v/A)D s A sla s 5pH Slais 1 5
e e St Snl 4 s LSl 02
ol odalie &S 53 opl 3 8 olS b g S
Syl > G153 S pH 231l b
s Sl e S Ll el s olS Lo
gy s olea el s Sl ol 5 pH s
Al edalie L Sy 5 el Lbﬂ@” olals
2 pase ol 5 elS A5 s line glagal,
Conle 4 e 55 1l pba il (S el
S pH L(0) dib awils Koo jhusi, oledd



O g (59 g 1525

ol Bl el 55 0 Sl LIS e &S
4 e Sosh e Gl g Ll S s 0eslS
Slssme Sialshl 5 olS i esle Sls e JialS

OY) 4 olsa lagliil 53 wasls bl
slge 5 (CEC) 5558 o5 b b b o
@l oS B g paeslS 5 Syl il S
Ol e Sl €D 5 A o S 55 ol 0L
sl 5 (SLs oSS 5k Jsasla ¥/Y) CEC
il Lass S ple 4 G 1, St (01Y)) T
s el pgealS 5 Syl Sl Ol 0 5V
Sl Jlosls dos o 50 (Y 5 sladsus)
el L aS il es g (/AV) als & S by e
Sl el ole SIS izen 5 CEC
DS 52 OLalS g psealS 5 Sl Dl

Sl e S K b aslie 3.l ol sl
i edalin JT oy S Ol Bt 5l glala=Se LG
IS Sesls dols wd b (Y 5 ) lad i)
O et sy50, o s S o go sl S5
P I [ T s
CEC «S g sbas cul 555lS I claotNI
e RIS FE NS RS EC R
eaman Aas e Al 5 eslS e a VT ele w1
53 2t slae oy 4 S Slls 55,5 s
S Lzas g 55 CEC Gl 8 plsl>
u_sh\)_”w,ﬁ_w&m,;“;m YY) ol
Qlil oSl (= J5sl8 Bl b B s S
S s 0L hash bl s S 30 el
23la g 5 TA BN SLE (ol 3 oy g
Sl 0SS 0L Jge Bl YAV BVRY o
Jdsas I sl5e U CEC e Siaean .(V9)
Jols ody 5 e slasb slaml 53 Lol oS Lt
CEC a1l posdle JTslse (FF) col 5558

DS o pSaS 1 OleS ole oS 0T e

yyY

e 2l QLA (Y0 0d) SIS IS 5 Susile
Sﬁﬂegjbjdujbdtybgdb
503 Jaoel S 55 g ame clapH s o
il Slaphil & a2y 5w JE| e es
e °)\j-i>)4-:~i)é‘“4-ioi s e

V0 YY) ol 3 gds
5 Syl el o (BC) ()58 36 (g
= S gysd PH 5o dle 0l b g r‘,,e;ls
Lol ol 5 ol co - al53l s Ll e
35U gyt il ansls 50 LS alowsa
el 5 vj:.»:\Sg;_E.LbUiilJ-.él Col e LS
aSgysban (V) (Y) cul eas S C.J.;f LPY
PRS- ﬁﬁ&fwﬂ Ol e 5 4d s edalie
95 5l el duic_@ SLalS slya ol s s
s 5 s aS e slas e g LD A ads
LG o YA 5 Y/Y CS Sa) (S5
Sl sds) Cl 5t bl sl 51l o [l
o Mde ol 45 das e DL 5 (Y )
AU 0T Gl 55l e Bl sl awls
Cla.‘ﬁdud,j;p}:;«.:i)fﬂats.mpmu
G Sl Logas o)ls ot Soan +/00
b Sl Sk e e S
338 o0l alS s L_ac )yl u"f)wi"“
(Y200) SIS 5 (Swsile (o 05 .0)
Goxs Vb glachale 531 g5k o DS
o wdle 5 L 51 OF oS Glaclale & oo
V) S e s e Jals e o LS o
Sos—b SRl a8 W S 1S T e
s S oSl ST L g aslS 15 sl
Cils oS Lo 5 aslS Sl e U5 6550
52 Sl el sean s Wses Y axs al il
g aeeolS Gl ials il Sl

Ll s (YooV) Olaze 5 OO 3 .l S ol 3



IFAL (V) o jlowd d(0) W Jloly Wgi o ST Ca it Ay yulid

Cils gl il SOl 58 5 ol L5LA<=\.,\.}\
V X9) el ks alS
BCF =xLl: Dﬁ.ulSJ&:;.UT Sy50 93 A 3
sl 6\,\3\ PR I It das S aan
Ll ad e Sl oSl s 0 Gl 5SS
R P R SIS TRU - W R e
F oS ma bjls el o Sl gl o TF

(¥ Jadr) W asloee S 5l 53 5

ol sl gty obows clll ials Esl

() g o polie
3 Syl 41 BCF 3 TF Jsls 55 amulous
DL San 5 bl slaaly ulal tp graslS
S Gl S (Y A) Ol 5 ST 5 (YY)
Sl S ) 3 e e o 5 Ll
S Sl 2l Sl S S Jasl 556

2 G ety gL S Gl S sl

ikt glaes S s c,_.utsjgs,-.ﬂ,io,ﬁ;.ﬂ}u,; &l o8 TF 3 BCF (gla ol amsloes —¥ Ju

Table 3. Indices calculation TCF and TEF plant for heavy metals arsenic and cadmium in different plots.

T /5 ¢l BCF iy, BCF oS o Sl
Shoot BCF Root BCF Plot Heavy metal

3.877 0.117 0.148 A
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1.765 0.05 0.079 C S
4.509 0.109 0.133 D As
2.593 0.068 0.095 E
0.943 0.028 0.057 F
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Abstract

Background and Objectives: Many factors are affecting absorption of heavy metals. So that
the type and amount of soil colloids, controller parameters such as pH, ion concentration of the
solution, the concentration of metal cations, the existence of competing metal cations and
organic and inorganic ligands are involved (1). Given the importance of arsenic and cadmium,
as one of the most serious environmental pollutants and the effects of these metals on human
health and animals and entering the food chain, investigating the problem of arsenic and
cadmium and the response of different plant species faced with various levels is important. In
this study the effects of some soil properties on uptake of arsenic and cadmium by Silybum
marianum was studied.

Materials and Methods: The surrounding area of asphalt plant of Kalaleh city in Golestan
province, was divided into 6 pieces (A, B, C, D, E, F), with an area of approximately one
hectare. Plots A and D on both sides of the river, are the nearest areas to asphalt plant. Also a
Non-polluting area as a control was considered. Soil samples of 0-30 cm soil depth in 3
replicates were collected randomly with plant samples in 3 points of each region and 3 were
repeated at every point. Samples in a place closed and in the open air dried and then crushed
using mechanical means and then from 2 mm sieve passed. Some soil physicochemical
parameters such as pH, salinity, cation exchange capacity, organic carbon and the amount of
arsenic and cadmium in the soil and Silybum marianum were measured.

Results: Arsenic accumulation in plants collected from plots A and D (6.83 and 6.18 mg arsenic
per kg of plant dry weight) is greater than the plant permitted limit. The highest uptake of
cadmium was observed in plot A (1.58 mg Cd per kg of plant dry weight) and then plot D (1.41
mg Cd per kg of plant dry weight) that in both plots were more than permitted standard limits.

In the present study, between the CEC and soil organic carbon, with arsenic and cadmium
uptake by the plant, a negative correlation was observed, so that areas with lower CEC and soil
organic carbon, arsenic and cadmium levels were higher in plants.

Conclusion: In the present study, the arsenic amount in plants in areas with high acidity and
salinity was higher. Considering that bioaccumulation factor in the roots and shoots for both
metal, in all plots was smaller than one, the plant cannot be as a hyper accumulator for these
metals.
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