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Table 1. Chemical properties of soil and sewage sludge.
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potassium  Phosphorus  Nitrogen carbonate CEC oC ECe
equivalent
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248 5 0.01 19.06 19.04 0.95 0.24 7.87 s Sk
1965 925 4.5 - - 1.3 4.08 7.46 - o
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Table 2. Heavy metals of soil and sewage sludge and permissible limits (mg kg™).
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Table 3. Analysis of Variance result of effect of different levels of sewage sludge on Radish and basil dry weight.
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Mean of squares
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(OIS 65 QIS 0 %) OIS ¢ 9) (OIS 0,9 freedom
Dry weight of basil Dry weight of Dry weight of basil ~ Dry weight of radish
root (g pot™) radish root (g pot™) shoot (g pot™) shoot (g pot™)
sles
0.45%* 2.59%* 1.25%* 1.18%* 4
Treatment
s
0.02 0.05 0.002 0.12 10
Error
14 £
Total
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* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Table 4. Effect of different levels of sewage sludge on Radish and basil dry weight.

Ol ady, SE5 03 o ke, S 035

Olowy Bl S 035

a5 asle St O3

(C)Ulfﬁpf) (J‘Jlfﬁpf) (J‘Jgﬁpf) (J‘Jgﬁpf) la e
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basil root of radish root of basil shoot of radish shoot
-1 -1 -1 -1

(g pot™) (g pot™) (g pot™) (g pot™)
0.39¢ 1.76¢ 0.75° 1.36¢ C
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1.36° 2.80° 2.40° 3.06" Ls
0.47% 0.50° 0.97 1.95™ Ly
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Numbers followed by the same letter are not significantly different using LSD test (P<0.05).
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Table 5. Analysis of Variance of results of levels of sewage sludge on pH, EC and OC.

Slay o 5SSk

Mean of squares

5T 4y

oC Ece

Degree of freedom

(%) (dSm") pH

_)L»:

0.01** 0.35%* 0.85* ¢ -

Treatments
o
0.0006 0.002 0.07 Ve

Error

14 &
Total

.)‘J&M}ns‘;)bw'/ﬁ ‘5./.\ Ck—.u)é oS

* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Table 6. Mean comparison results of levels of sewage sludge on pH, EC and OC.

oC EC Sles

%) (dS/m) pH Treatment
0.34¢ 0.29 8.21° C
0.37 0.33% 7.85 L,
0.39°¢ 0.41°¢ 7.51° L,
0.44° 0.75° 7.10% Ls
0.53° 1.09° 6.80° Ly
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Numbers followed by the same letter are not significantly different using LSD test (P<0.05).
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Table 7. Analysis of Variance for Cd concentration in shoot and root of Radish and Basil.
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Mean of squares
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EAAS weShe)  (SshS e She)  GIAS neS b (eSS 2 Sk freedom
Basil root Cd Basil shoot Cd Radish root Cd Radish shoot Cd
-1 -1 -1 -1
(mgkg™) (mgkg™) (mgkg™) (mgkg™)
(]
0.0008* 0.07* 0.26* 0.50* 4 o
Treatment
ot
0.0000001 0.000001 0.00002 0.00002 10
Error
14 £
Total
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* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Figure 1. Concentration of Cd in Radish shoot (a), Concentration of Cd in Radish root, Concentration of Cd in

Basil shoot, Concentration of Cd in Basil root.
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Table 8. Analysis of Variance for Pb concentration in shoot and root of Radish and Basil.
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* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Figure 2. Concentration of Pb in Radish shoot (a), Concentration of Pb in Radish root, Concentration of Pb in
Basil shoot, Concentration of Pb in Basil root.
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Table 9. Analysis of Variance for Cu concentration in shoot and root of Radish and Basil.

Sl e e
Mean of squares
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* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Figure 3. Concentration of Cu in Radish shoot (a), Concentration of Cu in Radish root, Concentration of Cu in
Basil shoot, Concentration of Cu in Basil root.
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Table 10. Analysis of Variance for Zn concentration in shoot and root of Radish and Basil.
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* and ** are significantly at 1 and 5% respectively and ns is non significantly.
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Figure 4. Concentration of Zn in Radish shoot (a), Concentration of Zn in Radish root, Concentration of Zn in
Basil shoot, Concentration of Zn in Basil root.
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Abstract

Background and Objectives: According to the population growth and increasing production of
urban waste, environmental hazards of these wastes are on of the most important challenges in
most cities that the safest way to prevent them from accumulating is to add them to the
agriculture lands. This case is especially considered in countries with dry climates because of
lacking organic matter in soils. Due to the high consumption of vegetables in the country and
the use of sewage sludge as soil fertilizer, the risk of soil pollution for the peresence of heavy
metals in soil and plant may threaten human and creature health. Consequently, studies need to
be conducted to evaluate the effect of different levels of sewage sludge on of zinc (Zn), cupper
(Cu), cadmium (Cd) and lead (Pb) concentration in root and shoot of radish (Raphanus sativus)
and and basil (Ocimum basilicum) vegetables.

Materials and Methods: This study aims to investigate the effect of domestic sewage sludge
on concentration of zinc (Zn), cupper (Cu), cadmium (Cd) and lead (Pb) in radish (Raphanus
sativus) and and basil (Ocimum basilicum) vegetables. A pot experiment in greenhouse was
conducted at Ferdowsi University of Mashhad, Faculty of Agriculture, in 2018. The experiment
was performed in a completely randomized design with three replications. Sewage sludge was
consumed at five levels (0, 10, 20, 40, 80 t ha™) during plant growth. Available form of heavy
metals in soil samples was extracted by DTPA 0.005 M solution. total concentration of heavy
metals in sewage sludge and soil measured by Aqua regia method and concentration of plant
metals measured by dry digestion method.

Results: The results indicated that the use of the sewage sludge in different treatments levels
had significant impact (P<0.05) on the concentration on of these heavy metals in the two plants
studied. increase of sewage sludge enhanced metals concentration in shoot and root rather than
control plant. Particularly for Zn, in root and shoot in both plants. Increase in concentration
metals in the two plants were followed Zn> Cu> Pb> Cd in both roots and shoots, The metals
uptake in radish was drastically higher than basil. the value of all the metals at 10 t sludge per ha
were lower than permissible concentration and at 80 t per ha were higher than permissible
concentratoin for all of them.

Conclusion: In general, application of different levels of sewage sludge in soil caused changes
in soil chemical properties including decrease of soil pH, increase of electrical conductivity and
soil organic carbon. Also, in the treatment of last level of sewage sludge, two plants were toxic
and in the lowest level of treatment of sewge sludge, no toxicity and damage were observed in
the plants. However, continuously application of the sludge at 10 t per ha did not plluted the
plants, should be recommended cautiously As the results of the study indicate, application of the
lowest level of sewage sludge should also be performed with constant precision and monitoring.
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