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The Primary Sites of Photosynthesis e

Green leaves are the
primary engines of

photosynthesis.

ol J Photosynthesis also

— = %\ occurs in other green
‘ AN | | parts of the plant.

If it is green, it contains the necessary machinery to capture light and synthesize food.




[MESOPHYLL CELL]

Surfaces parallel to walls Dynamically shift

M hvll cells in the | tai to maximize capture of perpendicular to incident
e e incident light. light to avoid damage

large number of chloroplasts. under extreme intensity.
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Architecture of A
the Chloroplast

Outer membrane

Inner membrane

. 0 , GQ , Stromal lamella

_~ _ Grana
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Starch granule &\ o ®

Stroma

Lipid droplet

Ribosomes Notice the clear division of labor:
a distinct membranous system 1is
suspended within a fluid matrix.



The Solar Panels: Grana and Stroma Lamellae

Stacks of membrane-

bound compartments

that act as the primary
light-trapping structures.

[STROMA LAMELLAE]

Flat, membranous
bridges connecting the
grana to form a
continuous network.

L
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This intricate membrane system is physically responsible for trapping incoming solar energy.



Photochemical Phase (Light Reactions) A

Directly light-driven
reactions. The
membrane system
traps light energy and
synthesizes the
high-energy

Input:

Light Energy + H,0

Intermediates required
for the next phase.

Output:
ATP + NADPH
(and 0, release)

Location:
The membrane
system




Biosynthetic Phase (Dark/Carbon Reactions) A

Location:

The Stroma (matrix)

Input:
CO, + ATP + NADPH

Output:
Sugars -> Starch

F
e

Conventionally called ‘Dark Reactions'—but this is a misnomer. They do not require darkness;
they simply depend on the products of the light reactions rather than light itself.



Synthesis: A Perfect Division of Labor A

Membrane System | Stroma

Physical structures (Grana/Lamellae)
Light (Photochemical) Dark (Carbon/Biosynthetic)

Trapping light Fixing Carbon (CO,)
ATP + NADPH Sugars / Starch

The chloroplast is a highly compartmentalized factory: its membranes harvest energy,
while its fluid stroma uses that energy to manufacture food for the entire planet.
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