CHAPTER 10

*
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I. Plants and other autotrophs are the producers of the biosphere

*

1.  autotrophic nutrition:

2. heterotrophic nutrition:

II. Chloroplasts are the sites of photosynthesis in plants
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*

*

*
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*  chloroplasts divided into 3 functional compartments:



1.  intermembrane space:

2. thylakoid space:

3. stroma:

*

III. Evidence that chloroplasts split water molecules enabled researchers to track atoms through photosynthesis:  science as a process
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A.  The Splitting of Water



*


*



*


B.  Photosynthesis as a Redox Process
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IV. Light Reactions & Calvin Cycle

*


A.  Light Reaction



1.
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B.  Calvin Cycle



1.



2.



3.



4.

V. The light reactions transform solar energy to the chemical energy of ATP and NADPH:  a closer look

A.  The Nature of Sunlight


*  sunlight is electromagnetic energy



1.  wavelike properties:




a.




b.




c.

2. particlelike properties:

a.



*  sun radiates full spectrum

B. Photosynthetic Pigments:  The Light Receptors

*  pigments =

*

*

C. The Photoexcitation of Chlorophyll

*

*

*
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D. Photosystems:  Light Harvesting Complexes of the Thylakoid Membrane

*

· each photosystem composed of:

1. antenna complex:

2. reaction-center chlorophyll:

3. primary electron acceptor:

*

E. Noncyclic Electron Flow

*

*

F. Cyclic Electron Flow

*

G. Comparison of Chemiosmosis in Chloroplasts & Mitochondria

· similar:

1.

2.

3.

· differ:

1.  E.T.C.

     mito:

     chloro:

2.  spatial organization

     mito:

     chloro:

VI. The Calvin cycle uses ATP & NADPH to convert CO2 to sugar:

A. ATP & NADPH made in light reaction used in Calvin cycle to reduce CO2 to sugar


B.  Divided into 3 phases:



1.  Phase 1:  Carbon Fixation

2. Phase 2:  Reduction

3. Regeneration of CO2 acceptor (RuBP)

VII. Alternative mechanisms
A. Photorespiration:  an evolutionary relic?

B. C4 plants

C.  CAM plants
