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1- Translocation factor

2- Bio-accumulation factor
3- Phytostabilization

4- Phytoextraction
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Table 1. Some physico-chemical properties of soil before applying the treatments.

(Unit) a1 (Value) ,lais (Soil properties) Sl sla S5 5
- 7.65 pH
dSm’ 1.21 ECe
% 0.72 (Organic carbon) Ji ., S
mgkg”" 406 (Total nitrogen) IS o3
mgkg! 0.961 (Availabile lead concentration) . iws L6 o w chle
% 19.53 (Equivalent calcium carbonate) Jslee qodS by S
- (Silt loam) gz pj (Texture) sl
% 34 (Sand) s
% 56 @Silt) e
% 10 (Clay) )
% (W/w) 20 (Moisture content of field capacity) as 3 =ub b b,

536 Ly ol 5 ek €l e Ol s
2 Shs sl b oos b ire Aoy o Cla..ﬂ
Jlie S plpesdhe oy b s do s S sl
S U e S e 5 oS s
o S ol fll 5 aty s el il
Sl 53 ALS ey S 035 5 4 e
03 ekl alll o s Jlal HeSB 5 As s

Sl e M,:G;icla..ﬂjzdb'-

2ol UGl g ml Y Jde

s ol 5 )y S s ed will e Olse
28 s G ol il S das e 0L
Ul sl alyy o edd adlil oy Ol
AL a5 SEE 05 5w e e 5806
53 ekt a3l o Ol 5 o s S sl 2
Ao gy el 2 S O chle g ol el



Ol)%ed 9 L35 Ao

adlas 3,00 S S5y (Fp O Jlite F1 5 olS § 5 oo chile bty 48 s -Y Joix

Table 2. Result of analysis of variance for lead concentration, plant type and their interaction on some studied

properties.
le.g)ﬂ u:isl,:n
Mean Square
5, =SB UAJLA:J{C‘ — 51}" (.-1_,\31 g oy 2 i ol
Sempy, o ETOF ' ' ' @b T C
. . sl oS 3 S S ) S ) S f variati
Sals iy et J ))S' e S she) 3o S e s oS e or ource of variation
] Bio- Translocation (¢ SskS 5 G Ssks <(‘J§J’L—S
Dry weight lati factor -’ 7 )
of plants (g) ~ 2ccumuiation Available lead Lead in shoots  Lead in root
factor in root insoil (mgkg")  (mgkg") (mgkg")
oS
423.50%* 9.33%%* 0.21%%* 1216.03* 382.44% 92045.14** 1 )
Plant
sl
22.77** 7.58%% 0.30%* 98399.43** 241.54% 81986.68%* 2 e
Pollution rate
sl x olS
35.16%* 4.74%% 0.13% 519.32% 385.62%* 73769.58%** 2 oSl e s
PlantxPollution rate
Uast
2.61 0.40 0.022 826.01 55.09 1093.79 12
Error

.)‘5&”6-&}“))@AM)J&JL&:’L”"CE»AJJJ\)&M g.‘,.;‘JSA._vnS}w

* and ** are significant at 5 and 1% probability levels and ™ not significant, respectively.
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Table 3. Comparison of means for effect of plant type on some studied properties.

3

OlS st O3 oo S Sl s b e sls bl o Wl
e S e B _ _
OIS 53 6,5) o) ) st s (0SS 55 0.5 Jon) 5% S k) BRSPS oS o5
Dry weight of Bio- Translocation frre= ot s (o5 5ks (o5 5ks Plant
1 lati factor Available lead in soil N N type
plants accumulation (mgkg™) Lead in shoots Lead in root
(g/pot) factor in root (mgkg") (mgkg")
13.41° 0.83° 0.71° 149.45° 38.33 55.19 S
Brasica
23.11° 227 0.49° 133.01° 47.55° 198.21° il
Vetiver

I (gl e sl (bl Blodd 1 i)l 0t a3 S rie G K il a5 b Sl
Means with same letters in each column are not significant at P<0.05.
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Table 4. Comparison of means for effect of different pollution rate on some studied properties.

DlS it 055 e 58U S s b e I &34l sk
e ol Al _ _ _
(OIS 3 0.5) Wy ) Jusil S (50 52 05 53 oS k) 2% S k) S )
; . Translocation . . (3 (3 (5
Dry vlvelght of Blol . factor Auvailable lead in soil tANS eSS eSS o
plants ??ccumg ation (mgkg™) Lead in shoots  Leadinroot  Pollution rate
(g/pot) actor in root (mgkg™) (mgkg™) (mgkg™)
19.72* 2.18* 0.82° 24.43° 40.03° 51.86° 50
19.03* 223" 0.37° 121.11° 50.22° 261.40° 250
16.05° 0.26° 0.62° 278.17° 38.57° 66.85° 500

I (gl e sl (bl Blodd 1)l Ot a3 S rie G S Bl &S e Sl
Means with same letters in each column are not significant at P<0.05.
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Figure 1. Interaction effect of plant type and different level of lead on lead concnetration of roots

(V: vetiver, B: Brasica).
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Figure 2. Interaction effect of plant type and different level of lead on lead concnetration of shoots

(V: vetiver, B: Brasica).
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(V: vetiver, B: Brasica).
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Figure 4. Interaction effect of plant type and different level of lead on lead concnetration of soil

(V: vetiver, B: Brasica).
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Figure 5. Interaction effect of plant type and different level of lead on translocatio factorof lead and
bio-accumulation factor of root (V: vetiver, B: Brasica).
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Abstract

Background and Objectives: Soil contamination is one of the most important pollutants in the
environment. Lead (Pb) is one of the heavy metals and important pollutant in arid ecosystem.
The use of plants to remove contaminated soil or Phytoremediation is an economical method.
Todays due to increasing the pullution of soil sources and resultant problems, identification the
resistant plant species against soil pollution is essential. Effeciency of Vetiver and Brassica to
Pb uptake has not studied and compared, therefore, this study was carried out in order
to compare the Phytoremediation capacity of Pb by two plants i.e. Vetiveria zizanioides and
Brassica oleraceae, and to indentify the better specie for this purpose.

Materials and Methods: A completely randomized design with factorial arrangement in
greenhouse conditions was carried out. Treatments included two types of plants (Vetiveria
zizanioides and Brassica oleraceae) and three rates of Pb contamination in soil (50, 250 and
500 mg / kg prepared from lead nitrate) in three replicates. After measuring the amount of Pb in
soil by DTPA, the concentration of Pb in root and shoot of plants, Translocation factor
(translocation from roots to shoots) and Bio-accumulation factor (translocation from soil to
roots) were measured, too. Data analysis was performed using JMP software and comparison of
means by LSD method.

Results: The results of analysis of variance showed that the effect of plant type, soil
contamination rates and their interaction on accumulation content of lead in root and soil were
Significant at P<0.01, while the effect of soil contamination rate on the shoots of plant was
Significant at P<0.05. The highest accumulation contents of lead in roots and shoots were
found in Vetiver plant containing 250 mg / kg of soil pollution rate treatment. Also, the highest
amount of Pb accumulation in soil was related to Brassica containing 500 mg/kg of soil
treatment. Vetiver in root and shoots accumulated Pb 3.5 and 2.1 times more than Brassica,
respectively. In addition, the accumulation content of Pb in the roots of Vetiver was 4 times
higher than its shoots, while the concentration of Pb in roots of Brassica was 1.5 times greater
than its shoots. Translocation factor in both plant was less than 1, while bio-accumulation factor
of Vetiver was greater than that of Brassica in all Pollution rates.

Conclusion: Despite the ability of both plants to accumulate lead in their roots and shoots,
Vetiver had the better performance in lead uptake from soil and reduced lead amount in soil,

so its application is recommended for Phytoremediation purposes.

Keywords: Phytoremediation, Soil contamination, Translocation factor
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