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Autotrophs are organisms that have the ability to make their own food. They do not have to acquire food by hunting, capturing, eating, shopping or absorption. (Like heterotrophs do)  When an organism makes its own food it is usually by means of the process called Photosynthesis. We call organisms that make food by means of Photosynthesis, Photoautotrophs. Some organisms can make carbohydrates out of chemicals such as sulfur compounds. That is Chemosynthesis and they are referred to as chemoautotrophs. When any organism makes it’s own food, it is making sugar, usually glucose. Glucose is used by an organisms cells (specifically the mitochondria) to make ATP…a.k.a. adenosine triphosphate. ATP / ADP, is used to power all the reactions that take place in the cell. The production of ATP occurs in the process called Cellular Respiration where food molecules are broken and energy is released. 
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Photosynthesis

                                                                                         Light Energy
Carbon Dioxide + Water -------------------( Glucose + Oxygen
                                                                   Chlorophyll
                                                                        Light Energy

6CO2  + 6H2O --------------------(  C6H12O6       +     6O2

                                                        Chlorophyll
Photosynthesis = Light Dependent Reaction   +   The Calvin Cycle A.K.A. Dark Reaction, alias

                                                                                                                                                                                                  Light Independent Reaction
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The Calvin Cycle

Produces Oxygen and Hydrogen from H2O

Converts ADP to ATP

Converts NADP+ to NADPH

Uses ATP and NADPH to make high energy Sugars

Produces ADP + P

Produces NADP+  and  Hydrogen

  

Check this out!

6CO2 + 18ATP + 12NADPH + 12H + 12H2O ( C6H12O6 + 18P + 18 ADP + 12NADP + 6O2 + 36H

Abbreviations: 

NADP + = Nicotinamide Adenine Dinucleotide Phosphate (that’s a polyatomic ion)

NADPH = Nicotinamide Adenine Dinucleotide Phosphate (reduced – this is NADP+ carrying

                   2 electrons and a hydrogen atom, that’s an addition of 2e- and 1 H+)
PGA = Phosphoglyceric Acid – produced in the first step of the Calvin Cycle (these are the 3   

              carbon molecules)

RuBP = Ribulose Bi-Phosphate – These are the 5-Carbon sugars that combine with CO2

               to start the Calvin Cycle.

PGAL = Phosphoglyceraldehyde – This is what is made after ATP and NADPH, both energy 

                carriers, react with PGA in the second stage of the Calvin Cycle. (gotta see picture 

                page 212)                             

Additional Notes:

· When substances lose electrons they are said to be oxidized.
· When substances gain electrons they are said to be reduced.
· The Calvin Cycle does not depend on light, but does depend on and follow the Light Dependent Reaction in Photosynthesis

· Your textbook mentions Photosystems I & II, which is simply what happens when light strikes the chlorophyll molecule. 

· Photosystem II occurs in the beginning when light energizes 2 electrons on the chlorophyll molecule. The electrons get on a train, sorry, chain and are transported down the line.

· Photosystem I occurs when light re-energizes the electrons coming off the electron transport train, I mean chain that began at Photosystem II. When they are re-energized, they are joined to NADP+ and move to the Calvin Cycle.

· The production of ATP occurs when loose H+ ions move thru an ATP synthase molecule located in the wall of a thylakoid membrane.  The ATP synthase begins spinning out ATP’s from ADP’s and phosphate groups. (must see picture page 211 in text).

· To make things even more difficult, there are 2 main types of chlorophyll, A and B.

· Chlorophyll A absorbs light in the violet and red ends of the color spectrum and reflects yellow and green colors.

· Chlorophyll B absorbs blue and red light, and reflects yellow and green light.
Can you guess why most plants have a green and greenish yellow look!

Did you know that there other pigments in plants that produce red ,yellow, orange, and other colors. They are known as accessory pigments.  They can be hidden by chlorophylls, and not seen until plants start to become dormant as in the fall season.

Carotenes – orange

Xanthophylls – yellow

Anthocyanins – blue, purple, red 

How do the following factors affect the rate of Photosynthesis?

Temperature –

Light Intensity –

Availability of Water –

Insect Activity - 



