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PREFACE 
 

Global industrialization and agricultural practices have caused extensive accumulation of 

organic and inorganic pollutants in the environment. Among the inorganic pollutants, heavy 

metals are considered as the primary contaminant which gets accumulated in the environment 

due to their non- biodegradable nature. Arsenic is a toxic metalloid which exists everywhere 

in nature.  Arsenic exposure higher than the permissible limit can lead to several health 

problems with diseases like melanosis, hyperkeratosis, lung disease, peripheral vascular 

diseases, gangrene, diabetes mellitus as well as cancer. It is estimated that more than 500 

million people worldwide are at a risk of excessive levels of arsenic exposure through 

various sources. Arsenic contaminated drinking water and crops grown in arsenic 

contaminated agricultural fields are the main route for arsenic entry into human food chain. 

Indeed, several remediation strategies have been implemented for successful removal of this 

toxic element from ground water as well from soil. However, these are accompanied with 

certain limitations including the high costs as well as generation of large amount of 

secondary chemical sludge which ultimately harms the environment. Therefore, research 

works are focused on the use of biological methods as ecofriendly and cost effective option 

for arsenic remediation. 

Agriculture plays an important role in the economic development of the country and India is 

considered as a global powerhouse of agriculture. The world population is expected to reach 

approximately 9.1 billion by 2050, therefore it is estimated that agricultural food production 

needs to be increased by around 70%. To meet the growing demands for food, farmers are 

becoming more dependent on the use of different chemicals in the form of pesticides and 

fertilizers for controlling the phytopathogen attack and improving plant growth. However, 

the excessive use of such chemicals lead to several negative impacts to crops, human who 

consume them as well as to the environment. Therefore, the scientific community should take 

the responsibility of combating these problems and contribute towards the development of a 

healthy, ecofriendly and sustainable agriculture practices.  At present, the use of biological 

agents as alternative method for plant disease management has gained a lot of attention in 

developing a sustainable agriculture for safer food production. Biocontrol agents uses 
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different mechanisms to kill/inhibit the growth of pathogens which include the direct 

antagonism by producing antifungal metabolites like hydrolytic enzymes and antibiotics or 

indirect antagonism by rhizosphere competition as well as inducing systemic resistance. 

Siderophore production is one of the most studied competitive pathogen inhibition observed 

in the biocontrol agents where they chelate the iron with the help of siderophore and make it 

unavailable for the pathogens. Moreover, the role of siderophores in mobilization of different 

metals from the contaminated sites has also been studied by many researchers. 

Considering this background, this work was commenced with the main aim of providing an 

ecofriendly approach by using rhizosphere bacteria for sustainable agriculture with proper 

disease management as well as arsenic cleanup from the environment. This thesis initiates 

with an introduction to the subject of study followed by detailed literature review of the past, 

and the methods adopted. The results obtained in this study is represented in six major 

chapters and the overall inference has been documented separately. The additional supportive 

materials are provided in the appendices at the end of the thesis. 
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