
 

 

 
Abstract—In recent decades with the development of technology 

and lack of food sources, sewage sludge in production of human 
foods is inevitable. Various sources of municipal and industrial 
sewage sludge that is produced can provide the requirement of plant 
nutrients. Soils in arid, semi-arid climate of central Iran that most 
affected by water drainage, iron and zinc deficiencies, using of 
sewage sludge is helpful. Therefore, the aim of this study is 
investigation of sewage sludge and manure application on Ni, Pb and 
Cd uptake by Savory. An experiment in a randomized complete block 
design with three replications was performed. Sewage sludge 
treatments consisted of four levels, control, 15, 30, 80 tons per 
hectares; the manure was used in four levels of control, 20, 40 and 80 
tons per hectare. Results showed that the wet and dry weights was not 
affected by sewage sludge using, while, manure has significant effect 
on them. The effect of sewage sludge on the cadmium and lead 
concentrations were significant. Interactions of sewage sludge and 
manure on dry weight values were not significant. Compare mean 
analysis showed that increasing the amount of sewage sludge had no 
significant effect on cadmium concentration and it reduced when 
sewage sludge usage increased. This is probably due to increased 
plant growth and reduced concentrations of these elements in the 
plant. 

 
Keywords—Savory, lead, cadmium, sewage sludge, manure.  

I. INTRODUCTION 

ROMATIC, antiseptic properties and different medical 
purposes of aromatic plants have been known. Savory 

(Satureja hortensis L.) in as a vegetable and aromatic spice 
kitchen to be used many parts of the world.  

Sewage sludge is an insoluble residue from waste water 
treatment plants, where incineration, landfilling, agricultural 
land application and discharge to the sea are disposal options. 
Domestic waste predominates over industrial one and heavy 
metal levels and pathogens are within the acceptable range for 
agricultural use [1]. 

Municipal wastes such as sewage sludge have been used as 
an amendment to agricultural soils for many years. In Iran 
approximately 64 million cubic meters of dry matter sewage 
sludge is produced per year in big cities. Wastewater and 
sewage sludge contain large amounts of heavy metals and 
microelements. Absorption of micronutrients and heavy 
metals in large amounts can contaminate human food chain by 
plants and animals. 
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Application of sewage on agricultural land increases the 
amount of heavy metals in soil and plant significantly. Sewage 
sludge application in agricultural lands has low environmental 
risks with high crop production advantageous [2]. Sewage 
sludge increase organic matter, soil aeration, infiltration and 
porosity, aggregate stability, bulk density, and water retention 
and movement and it changes some physicochemical soil 
properties such as pH. In particular, semiarid climatic 
conditions in the Mediterranean, coupled with intensive tillage 
systems have resulted in soil organic matter losses and 
consequently low organic matter stocks [3]. 

Manures and organic residues application and sewage 
sludge improves soil organic matter content, soil structure, 
water holding capacity and nutrients statues of soil and also 
increases microbial activities in soil [4]. 

Attention to environment, specially, solid waste, is an issue 
that has received international attention in recent years. These 
compounds add the organic matter, plant nutrients, especially 
nitrogen and phosphorus to agricultural soils [5]. Also they 
improve the physical, chemical and biological soil properties, 
such as porosity, aggregate stability, bulk density, pH, 
concentration of nutrients, organic matter content, and activity 
of soil organisms [6].  

Despite the beneficial effects of sludge, the use of this 
substance has the potential risks that should be evaluated 
before the economic value of manure. However, the main 
problems of an excessive application of sewage sludge are 
plant toxicity due to accumulation of heavy metals in soils. 
Repeated application of sludge accumulation of these elements 
in the soil and may be issues such as toxicity and damage to 
plants and soil microorganisms or transfer of toxic elements 
into the human food chain cause [7]. 

In recent decades with municipal waste application, some 
environmental concerns have been found concurrent to 
improve soil quality, plants nutrient and crop production. The 
macronutrients in the sewage sludge serve as a good source of 
plant nutrients and the organic constituents provide beneficial 
soil conditioning properties [5].  

Contaminants transferring from soil to groundwater and 
accumulation of heavy metals and toxic organic, particularly 
in plants are serious concerns. The main aim of this study is 
evaluation of manure and sewage sludge and manure on heavy 
metals (cadmium, nickel and lead) absorption and the yield of 
plant savory. 
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