Chapter 7:

Capturing Solar Energy: Photo hesls

Part I: The "Pleces” of Photosynthesis
7.1 What Is Pho esls?

*  For most organisms, energy is derived from sunlight, either directly or indirectly

*  Those organisms that can directly trap sunlight do so by photosynthesis
*  Process by which solar energy is trapped and stored as chemical energy in the bonds of a sugar

* Englemann’s Experiment
0 Certain bacterial cells will move toward places where oxygen concentration Is high
0 Photosynthesis produces oxygen as a by-product
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MNotice that the bacteria (white specks) concentrate in 2
separate color regions, where oxygen concentration is higher

*  Cellular respiration= aerobic respiration

*  Photosynthesls and Cellular Respiration are Linked Processes

0 Photosynthesls
0 Energy-storing pathway (storing sugar for long term)
0 Releases oxyzen
0 Requires carbon dioxide {reactant)

0 Aeroblc Respiration
0 Energy-releasing pathway
0 Requires oxygen (reactant)
0 Releases carbon dioxide
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*  Where Atoms End Up In Photosynthesls

Water “splits”
Reactants 1240 6CO, j
Products 60, C:H,,0 6H,0
f
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* Leaves and chloroplasts are adaptations for photosyntheslis
0 Chlorophyll-containing organelles called chloroplasts are concentrated in leaf cells

0 Chloroplasts are able to convert energy in sunlight Into stored energy of sugars
0 Both the upper and lower surfaces of a leaf consist of a layer of transparent cells, the
epldermils
0 The outer surface of leaves are covered by the cuticle
0 Transparent, waxy, and waterproof covering reduces the evaporation of water from
leaves
0 Leaves obtain CO, for photosynthesis from the air through pores in the epidermis called

stomata (singular, stoma)

0 : Stoma= pore (lets carbon dioxide in and
— " .
releases oxyzen). When water is present in
stoma, they open. When little or no water is
- in stoma, it closes (nothing can get in and
y out). AKA guard cells
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Cells "swollan" Cealls "flaccid” ...
0 Inside the leaf are layers of cells called the

mesophyll
0 Concentration of chloroplasts
0 Photosynthesis occurs here
0 Bundle sheath cells surround the vascular bundles
0 Form velns in the leaf
0  Supply water and minerals to the mesophyll

0 Leaf Anatomy
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0 Chloroplasts are organelles with a double membrane enclosing a fluid called the stroma
Embedded in the stroma are disk-shaped membranous sacs called thylakolds
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0 The LIGHT DEPENDENT REACTIONS occur In and adjacent to the membranes of the
thylakolds

0 The DARK REACTIONS (Calvin cycle) capture carbon dioxide and produce sugar occur In
the stroma

0 Chloroplast Anatomy
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Thylakold: one of the SaCs within
a chloroplast; chloraphyll is built
inta the thylakeid mambranes:
‘panny-like” appearance

two outer

membranes Granum: a stack of thylakoids

within a chloroplast; “stack of
pennies” appearance

elaborate inner
membrane system



