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Biology 1: 5.2 Notesheet Photosynthesis


What is photosynthesis?

· Photosynthesis is the process by which plants make their own food using sunlight as an energy source and carbon dioxide and water as the raw ingredients.

What happens during photosynthesis?

· In photosynthesis, plants convert this carbon dioxide and water into sugars called glucose.

· This plant sugar, directly or indirectly, provides food for almost all life on Earth. 
· In the process of making the glucose sugars, plants also produce oxygen as a byproduct. This oxygen is than used by living organisms like ourselves that breathe air.

During photosynthesis, 3 major things happen

1. Plants take in water (h2o) and carbon dioxide (Co2) as ingredients

2. using energy from sunlight, plants convert the water and carbon dioxide into a sugar called glucose

3. plants than release oxygen as a byproduct

Glucose is the form of sugar that the plants make that gives the plant its own food allowing it to grow and repair itself.

Where does the energy for making the sugar come from? 3 steps:
1: The energy for the entire process to make the sugar comes from energy trapped by the plant from sunlight. Chloroplasts in the leaves react to the energy from the sunlight.

1. The sunlight is converted to a chemical form of energy by chlorophyll in the chloroplasts that than stores the energy in ATP, like charging a battery. 

2. This ATP than releases the energy when needed to power the conversion of water and carbon dioxide into sugar.
For photosynthesis to happen; four things have to be present in sufficient amounts:
1. carbon dioxide

2. water

3. sunlight

4. chlorophyll

Carbon Dioxide:

3. Carbon dioxide is something that we ourselves give out when we breathe. 

4. Carbon dioxide gets into the plant through tiny holes on the bottoms of the leaves called stomata.

5. This carbon dioxide is combined with water to produce sugar by the plant.

Water: 

· Water is the other key ingredient in photosynthesis. 

· Water gets into the plant by being drawn up the plants roots and into the leaves by capillary action.

· Once the water and carbon dioxide combine, the energy stored in the ATP powers the conversion into a sugar called glucose
Sunlight:

· The energy in the ATP starts off as sunlight captured by the plant.

· Chloroplasts are found in every plant cell. These chloroplasts contain a substance called chlorophyll. Chlorophyll reacts to sunlight by converting it into chemical energy.

· This chemical energy is than stored in natural batteries we call ATP.
Chlorophyll and chloroplasts
· Inside the plant cells we find chloroplasts. Inside the chloroplasts are tiny disc shaped structures called thylakoids.
· Thylakoids react to sunlight and start the process of converting sunlight into chemical energy

4 stages to photosynthesis:

Stage 1: 

· Light energy from sunlight must absorbed by the leaves. 
· Thylakoids inside the chloroplasts are small disc shaped structures that react to sunlight.
· When sunlight strikes these thylakoids, their electrons in the outer rings of their molecules become excited. Some of these electrons break off and jump around; transferring to molecules in the chlorophyll molecules in the plant cell. 

· We call this transfer of electrons from molecule to molecule an electron transfer chain. 

· This electron transfer chain is where the energy to run the conversion process comes from, these excited electrons moving about.

Stage 2:

· When electrons leave the chlorophyll molecules, they must get replaced. 

· The replacement electrons come from splitting water molecules. When the water molecules are split, the oxygen part of the molecule (h2o) is released. That is why plants release oxygen.

Stage 3: 

· The electrons in the chlorophyll that are now moving around in these electron transfer chains result in the creation of ATP and NADPH. 

· ATP and NADPH are like a natural batteries that can store the energy until needed.
Stage 4: Carbon Dioxide Fixation

· Remember that plants take in carbon dioxide through pores in their leaves.

· The carbon molecules from this carbon dioxide are used by a process called “The Calvin Cycle” 

· In “The Calvin Cycle” the carbon, NADPH and ATP are turned into a form of sugar called glucose. 

4 Major factors that affect photosynthesis:

Light:

· Plants must have sunlight. Only sunlight provides the correct frequency of light that plants can convert into energy. Thylakoids only react to certain colors of the spectrum.

· The more sunlight a plant gets, the faster photosynthesis will happen

Water:

· Plants need water for the photosynthesis process. Remember that the electrons from split water are what replace the electrons that move about in the transfer chain. Not enough water is present, photosynthesis slows down and stops.

Temperature:

· Temperature range affects photosynthesis

· Too high or too low temperatures will slow down or stop photosynthesis all together.

Carbon Dioxide available:

· The amount of carbon dioxide available affects plant growth

· Not enough carbon dioxide slows or stops plant growth

· The more carbon dioxide available, the faster plant growth will occur.
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