Cell Specialization in Plants

Protection: The cuticle is a coat of wax that covers, usually only the top of, the leaf. The wax stops water from evaporating from the cells below and drying out the leaf. The next layer of cells is called the epidermis and protects the cells below. The epidermis cells usually have no chloroplasts so do not perform photosynthesis. They are however responsible for making the cuticle.

Photosynthesis: The palisade is a layer of cells, arranged neatly side by side, just under the epidermis and contain many chloroplasts, so are responsible for most of the photosynthesis of the leaf.

Transport: In the middle of the leaf is the xylem and phloem tissue, contained in vascular bundles called veins. These veins are continuous with the xylem and phloem from the stem and also provide the leaf with support.

Gas Exchange: Under the palisade cells, many leaves have an area with fewer cells and many air spaces. This layer is called the spongy mesophyll and does not contain many chloroplasts. The cells absorb carbon dioxide from the air spaces and release oxygen into these spaces allowing for free movement of these gases. 

Gases are exchanged through small openings called stomates (singular stoma) in the lower epidermis of the leaf. Each stoma is bound by a pair of sausage-shaped guard cells that act like doors. If the air is moist or the leaf has lots of water, the guard cells swell up and open the stomates, so gases can flow in and out. If the air is too dry or the leaf is very low on water, the guard cells relax and the stomates close, protecting cells inside the leaf from drying out.

