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ABSTRACT
As a young and growing microbial ecologist, this work is written to give details on the different techniques carried out when describing roles played by microbes in three different ecosystems and how they maintain life on earth.
INTRODUCTION

 Ecologists often invent boundaries for ecosystems, depending on the particular needs of their work. Ecologists are scientists who study the relationships of organisms with their living and nonliving environments.For example, depending on the specific interests of an ecologist, an ecosystem might be defined as the shoreline vegetation around a lake, or the entire lake itself, or the lake plus all the land around it. Because all of these units consist of organisms and their environment, they can properly be considered to be ecosystems.

ANALYTICAL TECHNIQUES EMPLOYED TO UNDERSTAND ROLES OF MICROBES IN DIFFERENT ECOSYSTEMS.

 As a microbial ecologist, these are the techniques I will employ in describing the roles of microbes in the different ecosystems listed below.

Human Microbiome

 Having a goal to define a healthy human microbiome, a major challenge was the identification and selection of 300 “normal” subjects. I got volunteers who were not obese, not on medications, and did not have any chronic health problems or diseases; even minor gum disease was enough to exclude a subject from the study. I collected multiple samples from different areas of the skin, mouth, nose, stool, and vagina of the volunteers (for a total of 15 sample sites from men and 18 from women) and sampled subjects up to three separate times over the course of a little over one year in an effort to access stability and diversity of the microbiome over time.

Over 11,000 human specimens were obtained.  As a scientists, I then purified and sequenced the DNA from them and used information from the bacterially-encoded 16S ribosomal RNA gene to identify and quantify the relative abundance of the bacteria in each sample. Subsequently, additional whole genome sequencing was performed on about 800 of the samples to learn about the genes that encode metabolic functions provided by the microbial communities residing at different body sites.

RESULTS

  I observed that most communities of microbes are distinct from one another (such as those on the skin, in the intestine, mouth, and vagina) and do not appear to mix, and not every body site contained members of all the major groups, or phyla, of bacteria known to colonize the human body. Rather, specific groups of microorganisms colonize distinct anatomical niches. Each body site showed a few core or "signature" bacteria with characteristic genes linked to that site, although the relative abundances of these bacteria varied from person to person.

The collections of microbes within different body regions show a surprising degree of diversity. Oral and stool samples had the highest numbers of different types of organisms, followed by the superficial skin samples. The vagina had the least bacterial diversity. There were also substantial differences in the diversity and composition of microbial communities between samples taken from different sites within the same body region, for example, from different areas of the skin.

When I examined which microbes were present, they did not find genes commonly associated with highly pathogenic bacteria, but they did find organisms that are considered opportunistic - ones that can cause disease under certain circumstances. For example, they found Staphylococcus aureus in the noses of 30 percent of the subjects and Escherichia coli in the stools of 15 percent. The absence of disease-causing organisms from the microbiome suggests that people acquire these pathogens from other sources.

 Pond Water

 The pond water studies is a cool and fun way that we learn about microscopic living things.These tiny living thing are like animals,some are like plants they move and feed in different ways will also observe in unicellular organisms and may find flagella, spirilla and more cool microscopic living things.

As I was studying the pond water I examined many amazing things that I didn’t really expect. 

· I spotted many different organisms moving in unique ways however, I only focused on two main ones that I was interested in the most. One of them was the flagella and the other one was a spirostomum, both were very different from one another and traveled very differently as well. 
· The flagella seemed as if it was swimming with the help of its long tail, whereas the spirostomum was crawling with its long body. While examining the pond water I realized how there was a larger number of living organisms the second day compared to the first. This could only mean one thing, that was that the organism had reproduced over times. I hadn’t really thought that I could evidence any type of reproduction but I did and it was really clear. For example, the first time studying the pond water I could barely find any living specimen, even under the high nuclear lens. However, the second day I instantly saw many living organisms even under the low power magnification.
·  Also, I was able to spot the spirostomum feed on the algae for some nutrition in order to survive. I am sure what a saw was the spirostomum feeding because as it moved forward the algae had keep on disappearing giving us prof that the spirostomum was feeding on it. 
· Based on my observations I think one of the main differences I could see in between unicellular and multicellular organisms were their sizes. The multicellular organisms were much more bigger compared to the unicellular organisms. This could be because one cell can only grow to be so big and because the multicellular organisms have more of those cells they are meant to be bigger when compared in size. On the other hand, one of their main similarities is that they both contain cells and are living showing us the “Mr.Green” characteristics. Although we learned so many new things after studying this lab we faced some minor difficulties. For instance, not knowing what to expect we put more algae and less water onto our first slide, this caused us to get no living organisms affecting our results by a bit since we were unable to examine anything that specific period making it a bit useless. 
· Other than that, I believe we did just fine getting all the information we needed and learning about many organisms. It’s amazing how there can be life almost anywhere an sometimes it’s so small that cannot be seen by the naked human eye, like the many organisms that we were able to study in pond water.
School Garden

 Microorganisms digest organic matter, and in the process they provide nutrients to plants, and improve the structure of the soil. A gardeners job is to increase the number of microbes in the soil, and to provide the food they need to be productive. When this is done properly, plants grow well and soil is improved. 

· There is no question that microbes are important to the gardener, the plants and the soil.Each gram of soil, which is about the weight of a paperclip, contains anywhere from 100,000 to 1 million living microbes. That is a lot of microbes. Not only are there a lot of them, but there are also many different kinds. The kind of microbes present at any time depends very much on soil conditions such as moisture, temperature, pH, chemicals present, and available food. Even the kinds of plants growing in the soil will have an effect on the type of microbes present. So the microbes under tomato plants will be different from the ones under a zinnia.
·  How do these microbes get into the soil in the first place? Microbes are very small, and they are everywhere. Animals, insects, air and water move them from place to place.The bottom line is that your soil contains thousands of different microbes already. If the conditions suit them, they will grow, reproduce and prosper.
ROLES OF MICROBES IN MAINTAINING LIFE ON EARTH.

  Throughout the history of time, bacteria have caused more human deaths on Earth than any other known cause, directly through the diseases of cholera, dysentery, meningitis, measles, pneumonia, scarlet fever, tuberculosis, and others. At the same time, the Good is that microbes provide many essential services to Earth, including allowing plant productivity (the dominant base of Earth's food web) to be sustainable, and allowing humans to live - basically, without microbes, humans wouldn't be alive. Finally, microbial organisms are collectively incredibly powerful at the global scale – 50% of the total oxygen produced over the history of the Earth is from bacteria;  75% of additions of nitrogen to the atmosphere, and 92% of removal from the atmosphere are due to bacteria.  And of that nitrogen, bacteria produce 88% of the nitrous oxide released to the atmosphere, N2O, which is 300 times more potent than CO2 as a greenhouse gas. Microbes are also responsible for ~70% of the methane production on Earth (25x more potent than CO2), and ~50% of the CO2 put into the atmosphere comes from bacteria.

Conclusion

A totally artificial environment could be established without microorganisms of any kind in it and that could support human life. Humans carry a microbiome that is intricately tied up with our health and nutrition, so there is a question about whether people could remain healthy with no microrganisms within and upon them. Germ-free mice are able to survive, so perhaps germ-free people could, too. They would probably need some nutritional supplements to make up for the lack of vitamins provided by the gut microbiome. Their immune systems might not work normally, and they might suffer more from autoimmune diseases.

A natural environment can't be established without microbes present.
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