Science 20F

THE CYCLES OF LIFE

After this lesson, you will be able to:


( explain how oxygen, carbon, and nitrogen are cycled through an ecosystem


( discuss the importance of nutrient cycling in ecosystems

While ____________ flows in a one-way direction through an ecosystem, ________________are recycled over and over again.  _____________________ cycles are the processes by which nutrients move through organisms and the environment.  You may be familiar with the water cycle in which water moves from the Earth’s atmosphere to the surface (_________________) and back to the atmosphere again (_________________).  

Carbon Cycle

The process by which carbon moves through an ecosystem is called the carbon cycle.

Producers such as ______________ and ___________ take in a carbon containing compound known as ______________________ from the atmosphere.  The chemical formula for carbon dioxide is ______.

During _____________________, the energy of the Sun is used to convert carbon dioxide into _____________, a type of organic compound.  Plants then change glucose into other types of carbon compounds.  When animals eat plants and algae, the carbon compounds are converted into glucose.  The glucose is then converted into carbon dioxide and energy in a process known as _____________________________.  The energy is used by organisms for growth, movement, reproduction, excreting wastes, digesting food, and so on.  The carbon dioxide is released into the atmosphere, and the cycle continues.

______________________ are carbon-containing compound such as gasoline, coal, and natural gas that are burned by humans to produce energy.  The _________________ of fossil fuels also releases carbon dioxide into the Earth’s atmosphere.  The energy is then used to heat our homes and run our automobiles and factories.

Oxygen Cycle

The oxygen cycle, which moves oxygen through an ecosystem, is closely linked to the carbon cycle.  Plants use ___________ during photosynthesis and release ________________ into the atmosphere.  The chemical formula for oxygen gas is _____.  Organisms then use the oxygen gas during cellular respiration and release ____________ into the atmosphere.  The cycle continues as plants produce oxygen during photosynthesis, which is then used by organisms in cellular respiration.

Nitrogen Cycle

Nitrogen is an important nutrient found in all living things and is used to build proteins.

The process by which nitrogen moves through an ecosystem is known as the nitrogen cycle.  While nitrogen gas makes up about ______ percent of the Earth’s atmosphere, most living things cannot use it in this form.  The chemical formula for nitrogen gas is ________.

Certain bacteria can change nitrogen gas into ____________ and ______________.  These are nitrogen compounds that plants can use.  The process is known as _________________________________ and only occurs in the roots of ____________ plants.  Legumes include clover, alfalfa, beans, and peas.  ______ plants then convert the nitrate and ammonia produced in the roots of legumes into a variety of plant proteins.

When animals eat plants, they convert ____________________ into ________________.  For example, when you eat bread, beans, pasta, or any other foods containing plant matter, your body converts the protein into muscle, hair, fingernails, and other animal proteins.  When you eat meat, your body also converts the animal proteins into the proteins your body needs.

When plants and animals die, __________________ break down their remains.  Some bacteria and fungi cause proteins to decay into nitrate and ammonia, which can be taken up again by plants and used to make proteins.  Other bacteria will convert nitrate and ammonia back into nitrogen gas in a process known as ________________________.  This process also occurs when bacteria convert animal waste (eg. sewage) and plant waste (eg. dead leaves) into nitrogen gas.

Chemists have created an industrial process that creates nitrates and ammonia in factories.  This industrial nitrogen fixation produces __________________ that farmers use to grow better crops.

Summary

In this lesson, you have studied the carbon cycle, the oxygen cycle, and the nitrogen cycle.  These biogeochemical cycles are the means by which nutrients move through organisms and the environment.  These cycles allow nutrients to be recycled over and over again.

ASSIGNMENT
Answer the following questions in complete sentences on a separate piece of paper:

1. Why do some farmers alternate planting clover and alfalfa with their wheat and canola crops?

2. Compare and contrast photosynthesis and cellular respiration.

3. Describe the relationship between nitrogen fixation and denitrification.

4. Why is nutrient cycling so important in ecosystems?

5. Discuss 3 ways you can reduce carbon emissions.

6. Explain why the sun could be called the ‘engine’ that drives all the earth’s systems.

7. How can recycling all the paper in your classroom help the earth sequester more carbon?

Together with a partner, create a diagram of either the carbon or nitrogen cycle.  For examples you may look in your text book or your notes.  Your diagram should include pictures, arrows, and labels, as well as a short description of the cycle.  Use the paper you are given and hand in your finished product.

