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Table 1. The physical and chemical properties of soil.

() Sl s o5l

S Ges S el Jlele ok
by ' i Size of Fragments of soil Szl
(cm) H (dsm™) (%) Si T o
p -1 B [Gw 3] exture of soi
Depth EC. OM,) (mgkg) .
Sand Silt Clay
e 5
0-30 7.60 0.40 0.58 38 14 57 28 )
Silty clay Loam

1- Diethylene triamine pent ascetic acid
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Table 3. Mean comparison cadmium, lead (milligrams per kilogram) and silicon (%) aggregation in shoot
and root.

W) e &lﬁ(l,\jlw @)Mals &lﬁ(l,\jlﬁals sy oy dilys(migjw s
Si in root Si in shoot Cadmium inroot  Cadmium in shoot  Lead in root Lead in shoot Treatments
7.02° 12.70 ¢ 0.707 ¢ 0.707 ¢ 6.87 ¢ 1.28°¢
Control
7.69° 18.32° 0.707 © 0.707 © 178.20 ° 4245% =
Lead
b b a a d c S
8.02 17.27 7.129 ¢ 11.18 ° 457 1.02
Cadmium
(,,wy.l,.w + o
9.72¢ 2225° 0.707 © 0.707 © 61.90 ° 27.82° T
Lead+Si
M + eslS
9.95*° 20.82° 4.490"° 8.30° 7.42°¢ 132°¢ e
Cadmium+Si
925° 2295° 0.601 ¢ 0.601 ¢ 0.69 ¢ 0.06 ¢ T
Si

A2l gp Ao 53 0 Jlzl a3 Sl e M oo LIS wlie Sy > STl O3l b

According to Duncan same letters showed no significant difference in the level of 5%.
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Table 4. Mean comparison of morphological traits spinach.

(@) <5 5 055 em) aiz; Jb (em) _glsa elkl Ik S
Plant fresh weight Length root Length the shoot Treatments
4 . . Aals
17.40° 1438 ° 24.44°
Control
537° 10374 17.78 ™ =
Lead
s
535° 11.19°% 14.06 ¢ =
Cadmium
15.57° 13.06 ® 23.37° T
Si
[ +M
15.02° 12.37 % 19.69 ° e
Lead +Si
S+
6.09 ¢ 1125 17.06 ¢ (T s

Cadmium + Si
Al gp Ao 53 0 Jlazt a3 Sl e BN oo LIS wlie Sy STl O3l b

According to Duncan same letters showed no significant difference in the level of 5%.
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Abstract

Background and Objectives: Nowadays the use of fertilizers and pesticides, mining, industrial
and non-industrial waste disposal, results in the destruction of most important habitats i.e., the
soils. In this regard, the presence of organic and mineral pollutants in the soil, is one of the
challenges that human beings face. Lead has been of great importance in heavy metals
and hazardous metals in the second rank and highly toxic effects on living organisms.
Cadmium, another example of heavy metals due to its toxicity to humans and animals is of great
importance from the viewpoint of the environment. Many studies about the relationship between
the silicon and the tolerance of plants to heavy metals and the role of silicon in the modified
biotic and abiotic stress have been done. This research project was performed to reduce the
toxicity of cadmium and lead in spinach by silicon.

Materials and Methods: In order to investigate the use of bio-refining of silicon on cadmium
and lead in spinach, a pot experiment was done in Qaemshahr Agriculture University in 2012 as
a completely randomized design with four replications. Treatment include silicon (150 mg/kg of
Potassium silicon), Pb (100 mg/kg of chloride), Cd (100 mg/kg of chloride), silicon+Pb,
silicon+Cd and control as used soil.

Results: The results showed that the maximum concentration of lead in the shoots and roots
(respectively 42.45 and 178.20 mg per kg dry matter) was obtained by taking the lead. The
accumulations in the treatment of lead + Si (27.82 and 61.90 mg kg DM, respectively) were
lower. The length of the shoots on the use of cadmium (14.06 inches) and a minimum length of
root involving the use of lead (10.37 inches), decreased as 42.4 and 28.8 percent respectively.
The lowest plant fresh weight of individual consumption of lead and cadmium and cadmium
together with silicon consumption in comparison with control were 69.1, 69.2 and 65 percent.
Conclusion: The results showed the impact on silicon consumption during the shoot and root
compared to the control. It also reduces the accumulation of lead and cadmium zinc application
in shoot and root, respectively.
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