6)liall
Lecture 8

Photosynthesis

What is Photosynthesis?

Photosynthesis is the process by which plants, some bacteria, and some protistans transform

light energy into chemical energy.
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Leaves are the Photosynthesis factories.
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Leaf anatomy

A cross section of a leaf (figure.10.1), shows that it is made of many layers. These layers are ranked

from the top to the bottom:
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Upper epidermis.

Mesophyll: (Greek for "middle leaf"). Most of the interior of the leaf between the upper and lower layers

of epidermis. Itis a parenchyma and the primary location of photosynthesis in the plant. The mesophyll

is divided into two layers:
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- Palisade mesophyll: layer of vertically elongated cells, directly beneath the upper

epidermis, with intercellular air spaces between them. Its cells contain many chloroplasts.

Sun leaves have a multi-layered palisade layer, while shade leaves or older leaves closer to the

soil are single-layered.
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- Spongy mesophyll: Beneath the palisade layer. The cells are more branched and not so

tightly packed, so that there are large intercellular air spaces between them for oxygen

and carbon dioxide to diffuse in and out of during respiration and photosynthesis. These

cells contain fewer chloroplasts than those of the palisade layer.
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The vascular tissues are located within the mesophyll.
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3. Lower epidermis: The stomatal pores are located in the lower epidermis.
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Figure (10.1): Leaf anatomy.

Stomata, Structure and function

Stomata means mouth which are small pores of elliptical shape, consists of two specialized

epidermal cell called guard cells (figure 10.2). Each guard cell has a cytoplasmic lining, central vacuole.

It cytoplasm contains single nucleus and number of chloroplast.

Function: they are responsible for the exchange of gases (O, CO,) between the atmosphere and the

inside of the leaf.
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Figure (10.2): Stomatal pores.
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Chloroplasts, Structure and function

They are plastids (figure 10.3) that contain a network of membranes embedded into a liquid matrix,

and harbor the photosynthetic pigment called chlorophyll.
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The major components of a chloroplast are:

1. Envelope

The chloroplast envelope is double-membrane structure comprising an outer and an inner

membrane.
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2. Stroma

The aqueous matrix present inside this double-membrane envelope is called the stroma. The

stroma is especially rich in proteins, and contains several enzymes necessary for vital cellular

processes. The chloroplast DNA is also present in the stroma along with ribosomes and other

molecules required for protein synthesis. Starch synthesized through photosynthesis is stored in the

stroma in the form of granules.
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3. Thylakoids

Thylakoids are the internal, membrane-bound compartments. Thylakoid lumen contains the

molecules required for the transport of electrons.
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4. Grana

Some of the thylakoids are arranged in the form of discs stacked one above the other. These

stacks are termed grana.
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Function of chloroplast: Chloroplasts are the sites for photosynthesis, which comprises a set of light-

dependent and light-independent reactions to harness solar energy and convert itinto chemical energy.
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Figure (10.3): Chloroplast’ s components.

https://manara.edu.sy/



https://manara.edu.sy/
https://manara.edu.sy/

vAaY
deol

6)liaJl

Photosynthesis on chemical level

Light-dependent reactions:

It occurs in the grana and the associated photosystems. This is where photosynthetic pigments like

chlorophyll a, chlorophyll b, carotenoids, etc. absorb light energy, which is then used to break down

water molecules, and ultimately give rise to ATP, NADPH, and oxygen (figure. 4).
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Light-independent reactions:

The stroma of chloroplasts is the site for the dark or light-independent reactions of

photosynthesis. The enzymes in the stroma utilize carbon dioxide from the atmosphere, as well as the

ATP and NADPH, molecules released from grana, to synthesize sugar molecules and starch. This

process is also known as carbon dioxide fixation, and occurs through a series of reactions

collectively called Calvin cycle (figure 10.4).
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Figure (4): Photosynthesis reactions.

End of lecture
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