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ABSTRACT

 This term paper is written to give a clear picture of how microorganisms play a big role in the cycling of nutrients and in food chains. These microorganisms show effects in the degradation of organic matter, maintenance of soil structure and lots more.
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INTRODUCTION

 Microorganisms are essential for the majority of soil ecosystem functions and services. They play a central and essential role in the biogeochemical cycling of soil nutrients. This ensures the turnover and supply of nutrients that are essential for plant and crop growth, through the inter-conversion of different forms of nitrogen, sulphur and phosphorus, interlinked with the carbon cycle. Microorganisms are responsible for the degradation of organic matter, which controls the release of plant nutrients, but is also important for the maintenance of soil structure and sustainability of soil quality for plant growth. Microbial activity in soil is also responsible for carbon losses to the atmosphere through respiration and methanogenesis, and microorganisms are required for remediation, through degradation of organic pollutants and immobilisation of heavy metals, providing obvious examples of improving soil quality.

A nutrient cycle (or ecological recycling) is the movement and exchange of organic and inorganic matter back into the production of matter. Energy flow is a unidirectional and noncyclic pathway, whereas the movement of mineral nutrients is cyclic. Mineral cycles include the carbon cycle, sulfur cycle, nitrogen cycle, water cycle, phosphorus cycle, oxygen cycle, among others that continually recycle along with other mineral nutrients into productive ecological nutrition.
ROLES MICROORGANISMS PLAY IN NUTRIENT CYCLING

· Biogeochemical cycling of soil nutrients
 Soil microorganisms have a profound effect on the transformations involved in a large number of biogeochemical cycles other than carbon (C) and nitrogen (N), such as the macronutrients phosphorus (P) and sulfur (S), and various micronutrients and environmental pollutants. A conceptual model for the cycling of a generic nutrient or metal element illustrates the continuous flow of energy, water, nutrients, and other materials across the ecosystem's boundaries. Nutrients move through the ecosystem in biogeochemical cycles. A biogeochemical cycle is a circuit/pathway by which a chemical element moves through the biotic and the abiotic factors of an ecosystem. It is inclusive of the biotic factors, or living organisms, rocks, air, water, and chemicals. The elements that are moving through the biotic or abiotic factors may be recycled, or they may be accumulated in a place called a sink/reservoir where they are held for a long period of time. The amount of time that a chemical is held in one place is called residence.All the chemical elements in an organism are part of the biogeochemical cycle. The chemicals travel not only through the biotic and abiotic components of an ecosystem, but they also travel through an organism. The abiotic factors of an ecosystem include: (1) water (hydrosphere), (2) land (lithosphere), and (3) air (atmosphere). All of the living factors that are found on Earth make up the biosphere.

· Degradation of organic matter
 Microbes account for about 50 per cent of primary production in the biosphere, but they probably account for more than 50 per cent of organic material oxidization and respiration (oxygen use). The traditional role of microbes is to degrade organic material and to release plant nutrients such as phosphate and ammonium as well as carbon dioxide. Microbes are responsible for about half of soil respiration while size fractionation experiments show that bacteria are responsible for about half of respiration in aquatic habitats. In soils, both fungi and bacteria are important, with relative abundances and activity varying with soil type. In contrast, fungi are not common in the oceans and lakes, where they are out-competed by bacteria with their small cell size. Dead organic material – detritus – used by microbes comes from dead plants and waste products from herbivores. This, and associated microbes, can be eaten by many eukaryotic organisms, forming a detritus food web. These large organisms also break up detritus to small pieces, creating more surface area on which microbes can act. Microbes in turn need to use extracellular enzymes to hydrolyze large molecular weight compounds, which releases small compounds that can be transported into cells. Photochemical reactions are also important in the degradation of certain compounds. Some compounds are very difficult to degrade and are thousands of years.

· Maintenance of soil structure

Soil microbes are important for the development of healthy soil structure.Soil microbes produce lots of gummy substances (polysaccharides and mucilage, for example) that help to cement soil aggregates. This cement makes aggregates less likely to crumble when exposed to water. Fungal filaments also stabilise soil structure because these threadlike structures branch out throughout the soil, literally surrounding particles and aggregates like a hairnet. The fungi can be thought of as the “threads” of the soil fabric. It must be stressed that microbes generally exert little influence on changing the actual physical structure of the soil; that is performed by larger organisms.Soil microorganisms are both components and producers of soil organic carbon, a substance that locks carbon into the soil for long periods. Abundant soil organic carbon improves soil fertility and water-retaining capacity. There is a growing body of research that supports the hypothesis that soil microorganisms, and fungi in particular, can be harnessed to draw carbon out of the atmosphere and sequester it in the soil. Soil microorganisms may provide a significant means of reducing atmospheric greenhouse gasses and help to limit the impact of greenhouse gas-induced climate change.

· Sustainability of soil quality for plant growth.

You may be wondering, why is it important to have good soil?  The reason that soil quality matters is that healthy soil can store and process more water.  Poor quality, depleted soil, won’t hold water and will make it impossible for your plants to thrive and survive.  They key to healthy, high-quality soil is lots of organic matter, things formed by living organisms.

Keep in mind that soil is a living and dynamic ecosystem in and of itself. That ecosystem hosts spaces in between soil particles (otherwise known as pores) that allow for passage or retention of water and nutrients. For example, fine soil particles, such as those found in clays, hold water much more readily than the larger particles in sand. The amount of available water in your soil has profound consequences for your garden. Not only will that amount effect the health of your plants and the amount of water you use in irrigation but it will help balance soil surface temperatures and regulate the heat content of the soil which in turn effects seed germination and flowering activity. Organic matter is the key to water retention and good soil health.

ROLES MICROORGANISMS PLAY IN FOOD CHAINS

· Microorganisms are present everywhere in the ecosystem. They perform a wide variety of functions. They also play an important role in the food web. Microorganisms are also called decomposers. They play a major role in decomposition. The do the decimposition of organic matter of plant , animals and there part thereof. Converting them into an inorganic form. Thus they return them to the environment and reservoirs and help in the recycling of nutrients. In any food web or food chain, the act in the last step mostly decomposes the dead organism. They have extracellular enzymes for the purpose of decomotion. They also help in bioremediation.So we can say that microbes can play an aggressive role in the food web by decomposing the dead part or matter of each trophic level into a simple form and returning it to the atmosphere that is again available to the producer.
· CONCLUSION

In conclusion, microorganisms play huge roles in plant growth and development. Without microbes around, the quality and sustainability of plants, the texture and fertility would affect proper growth. Microbes have a great effect in nutrient cycling and availability of elements needed for plant growth and quality.
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