BIOLOGY    Chp 6
Photosynthesis

I.  THE LIGHT REACTIONS

A. Introduction

1. Directly or indirectly almost all energy used by living things comes from the sun

2. Energy from sunlight is converted to chemical energy by plants

B. Obtaining Energy

1. Autotrophs:  organisms that make their own food by converting sunlight into organic compounds

a. Most use “Photosynthesis” to do this

b. Photosynthesis is the process of converting sunlight into chemical energy in the form of organic compounds (Carbohydrates)

c. Green Plants, Algae

2. Heterotrophs:  organisms that can’t make their own food and must obtain their energy from the food they eat.

a. The energy in the food they eat was put their by green plants

b. Animals, Fungi

C. Overview of Photosynthesis

1. Put diagram on page 114 on board

2. Photosynthesis occurs in two stages

a. Light Reactions:  Light energy from the sun is converted to chemical energy temporarily stored in two molecules:  ATP and NADPH

b. Calvin Cycle:  Organic compounds are fromed using CO2 and the chemical energy stored in ATP and NADPH

3. Write Chemical Reaction for Photosynthesis

D. Capturing Light Energy

1. The first step in photosynthesis is capturing sunlight by Chloroplasts

2. Chloroplasts:  Organelles found in Plants

a. Surrounded by a double membrane

b. Inside are Thylakoids:  membranes arranged like flattened sacs.

c. Grana:  stacks of thylakoids

d. Stroma:  Solution surrounding the grana

3. Light and Pigments

a. White Light:  a combination of colors of the visible spectrum (page 115)

b. When light strikes an object it can be reflected, transmitted, or absorbed

c. Pigments are compounds that absorb light.

d. Pigments absorb all the colors of the visible spectrum except the color that they appear.

e. The color they appear is reflected

4. Chloroplast Pigments

a. Chlorophyll:  is the most common chloroplast pigment (Green)

b. There are several types of chlorophyll.

1. Chlorophyll a and b are the two most common types

2. Only “a” is involved directly in the light reactions of photosynthesis

c. Accessory Pigments:  pigments other than chlorophyll a found in plants

1. help plant absorb light

2. Include Chlorophyll b and Carotenoids

3. Carotenoids:  are yellow to orange in color

4. Accessory pigments are not seen most of the time, but show up when chlorophyll leaves in the fall

E. Converting Light Energy to Chemical Energy

1. Photosystem:  a cluster of a few hundred pigment molecules in the thylakoid

a. There are 2 types of photosystems, “photosystem 1 and photosystem 2”

b. they contain similar pigments, but have different roles

2. Adenosine Triphosphate:  ATP  energy currency of cells

a. Energy removed by removing 3rd Phosphate

b. Energy restored to the ADP by replacing the 3rd Phosphate

c. ADP + P = ATP

3. THE LIGHT REACTIONS OF PHOTOSYNTHESIS

a. Transparency B27  (8 Steps)

b. Transparency B29 (ATP Synthesis in Chemiosmosis)

II.  THE CALVIN CYCLE

A. Using ATP and NADPH created during the light reactions to produce organic compounds in the form of sugars

B. Carbon Fixation

1.  Calvin Cycle:  a series of chemical reactions that produces a three carbon sugar

a.  Carbon from CO2 in the air is bonded or “Fixed” to organic

       compounds

c. Carbon Fixation:  incorporation of CO2 into organic compounds

d.  Calvin cycle occurs in the stroma

2. STEPS OF THE CALVIN CYCLE:  Transparency B31

a.  C-3 plants:  plants that use the Calvin cycle for fixing CO2 into    3 carbon sugars

C. Alternative Pathways

1.  Stomata:  structures located on the bottom of leaves that can open and close controlling gases moving in and out of the leaf


a.  CO2 enters and O2 leaves the leaf this way

2. C4 Pathway:  plants that can fix CO2 into 4 carbon sugars

a.  used by plants in hot parts of day when stomata are closed

b. this lowers the amount of CO2 available which would slow down the rate of photosynthesis

c. they transfer the 4 carbon molecules to other cells to release CO2 and then enter the Calvin Cycle.

d. Allows them to be productive even when hot.

e. Corn plants do this,  Important WHY?

3. CAM Pathway:  used by plants in dry climates to carry out photosynthesis

a.  Stomata are closed during the day to conserve water and open at night to absorb CO2

b. The CO2 absorbed is stored in different molecules till day when it is used for photosynthesis

c. Not very efficient, so these plants grow slowly, but does conserve water

d. Cactus

D. SUMMARY OF PHOTOSYNTHESIS

1.  Read pages 122 and 123

E. Factors that Affect Photosynthesis

1.  Light Intensity:  increased intensity leads to greater amounts of photosynthesis

2.  Carbon Dioxide:  same as light intensity

4. Temperature:  temp increases the rate of photosynthesis up to a point

a.  At a certain point enzymes begin to break down and the rate decreases

