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Photosynthesis and Cellular Respiration:
Metabolism by photosynthesis allows plants and some microorganisms to use the energy of the sun to convert water and carbon dioxide gas into the sugar glucose and atmospheric oxygen. If photosynthetic organisms did not exist, we would not exist because we require oxygen and organic food sources like carbohydrate-rich plant material in order to survive. Our cells metabolize the products of photosynthesis to yield matter for growth and maintenance, and energy through the process of cellular respiration.
Photosynthesis only occurs in green plant tissue like leaves and stems, and only during daylight hours when there is sun. However all plant cells need energy and food. Plus the plant still needs energy when it is dark. Therefore, when they need to, plant cells use oxygen plus the energy stored in the organic matter made during daylight hours to get energy at night, by aerobic cellular respiration like we do, to stay alive.
The organic sugars made by photosynthesis have mass which can be incorporated into the growing plant. They also store chemical energy in the bonds of the sugar molecule. Carbohydrates and sugars can be broken down into simpler organic molecules, a process that generates energy. Cellular respiration is the process during which chemical energy stored in the bonds of food substances is used to produce adenosine triphosphate (ATP) and waste products like carbon dioxide. Cellular respiration that uses oxygen is called aerobic respiration. Glucose and oxygen fuel aerobic cellular respiration in a series of stages that convert chemical energy into ATP. Molecules of ATP are the preferred source of energy for the cellular activity of all organisms including growth, reproduction, and maintaining homeostasis.
Photosynthesis requires energy (provided by the sun) and converts, by chemical reduction, six molecules of carbon dioxide plus six molecules of water into one molecule of glucose plus six molecules of oxygen. Aerobic respiration releases energy (yielding a maximum of 36-38 ATP per glucose depending on the organism) and converts, by oxidation, one molecule of glucose plus six molecules of oxygen into six molecules of carbon dioxide plus six molecules of water. Photosynthesis and cellular respiration are therefore two parts of a never-ending cycle. The products of cellular respiration—carbon dioxide and water—are the reactants of photosynthesis, and vice versa. These two processes are important in determining the balance of carbon dioxide and oxygen in the atmosphere.
Comparing Photosynthesis and Cellular Respiration
Photosynthesis is performed by plants and some microorganisms. Photosynthesis uses the energy of the sun to change water and carbon dioxide gas into the sugar glucose and oxygen. They use six molecules of water, and six molecules of carbon dioxide, to make one molecule of glucose.  If photosynthetic organisms did not exist, we would not exist. We need oxygen and organic food sources obtained from plant carbohydrates to survive. Cells metabolize the products of photosynthesis to make energy by aerobic cellular respiration. Energy and matter derived from photosynthesis are used for growth and maintenance.
Cellular respiration is a process used by all cells to produce useful energy from carbohydrates. The form of cellular respiration used in plants and most animals is called aerobic cellular respiration. Aerobic cellular respiration uses oxygen and carbohydrates.  Using a series of chemical reactions aerobic cellular respiration converts the chemical energy in carbohydrates into chemical energy in another substance, adenosine triphosphate (ATP). Molecules of ATP are the preferred source of energy for the cellular activity of all organisms. ATP is needed for growth, reproduction, and maintaining homeostasis. The waste products of cellular respiration are carbon dioxide and water. The aerobic respiration of one glucose molecule produces six water molecules and six carbon dioxide molecules.

The following table compares photosynthesis with aerobic cellular respiration:
	Photosynthesis
	Aerobic Cellular Respiration

	Uses energy from the sun.
	Cellular respiration releases energy.

	Uses ATP (made in the early steps of photosynthesis) to make carbohydrates.
	Uses carbohydrates to make ATP.

	Converts six molecules of carbon dioxide and six molecules of water into one molecule of glucose.
	Converts one molecule of glucose into six molecules of carbon dioxide and six molecules of water.

	Removes carbon dioxide from the air.
	Releases carbon dioxide into the air.

	Releases oxygen into the air.
	Removes oxygen from the air.

	Overall chemical reaction is:
6 CO2 + 6 H2O + energy → C6H12O6 + 6 O2
 
	Overall chemical reaction is
C6H12O6 + 6 O2 → 6 CO2 + 6 H2O + energy



Photosynthesis and cellular respiration are therefore two parts of a never-ending cycle. The products of cellular respiration—carbon dioxide and water—are the reactants of photosynthesis, and vice versa. These two processes determine the amounts of carbon dioxide and oxygen in the air.

