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6- Bioremediation
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3- Favourable Charge
4- Pseudomonas fluorescens
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1- Irreversible
2- Macropores
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1- Nutrient Broth
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7- Electrical Conductivity (EC)
8- Non-reactive
9- Convection-Dispersion Equation (CDE)
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1- Plate Count

2- Digital Colony Counter
3- Trace Element

4- Steady State Condition
5- Background

6- Peristaltic Pump
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7- Richards’ Equation
8- Breakthrough Curve
9- Clay loam
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1- Dispersion coefficient

2- Non-linear parameter optimization

3- the Levenberg-Marquardt iteration method
4- Kinetic Attachment-Detachment

5- First-order kinetic process

6- Dispersion coefficient
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3- Inverse Solution
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Bacteria Transport and Deposition in Calcareous Soils Under Unsaturated Flow
Conditions

A. Farrokhian Firouzi'- M. Homaee *"- E. Klumpp’- R. Kasteel* - M. Sattari’

Abstract

Microbial contaminants transport to groundwater is a serious environmental problem that can result in large
outbreaks of waterborne diseases. Some of bacteria can travel from vadose zone and cause contamination of
groundwater resources. Thus, an accurate prediction of transport and fate of pathogenic microorganisms in
unsaturated soil is needed to protect groundwater resources. The main objectives of this research were
quantitative study of bacterial transport and deposition under unsaturated conditions in calcareous soils. A series
of column leaching experiment with well-controlled suction and flow rate was conducted. Breakthrough curves
(BTCs) of Pseudomonas fluorescens and Cl were measured. After the leaching experiment the bacteria was
measured in difference layers of the soil columns. The HYDRUS-1D kinetic attachment-detachment model (AD)
was used to evaluate the transport and deposition of bacteria in soil columns. The breakthrough curves in soils
were described well by attachment-detachment model. Whereas the model fit underestimate the amount of
bacteria retention in the soil columns. The detachment rate was less than 0.001 of the attachment rate, indicating
irreversible attachment of bacteria. Most of the cells were retained close to the soil column inlet, and the rate of
deposition decreased with depth. Microbial reduction rate for the soil was 10.18-13.34 log m™'. High reduction
rate of bacteria was attributed to soil calcium carbonate that has favorable attachment site for bacteria.

Keywords: Bacteria transport, Pseudomonas fluorescens, Calcareous soil, Bacteria Attachment, Unsaturated
flow, Bacteria Detachment

1,2- PhD student and Prof. of soil sci., College of Agric., Tarbiat Modares Univ., Tehran, Iran
(*-Corresponding author, Email: Mhomaee@modares.ac.ir)

3,4- Prof. of Agrosphere, ICG-4, Forschungszentrum Jiilich GmbH, Leo-Brandt Str., 52425, Jiilich, Germany
5- Assoc. of Prof. Bacteriology, College of Medical Sci., Tarbiat Modares Univ., Tehran, Iran



