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00 O O One immediate impression of plant cells is the great prevalence of membranes. In addition to surrounding
the cytoplasm, membranes also separate various compartments in the cytoplasm. Diffusion of substances across
these membranes is much more difficult than is diffusion within the compartments. Thus, organelle and vacuolar
membranes can control the contents and consequently the reactions occurring in the particular compartments that
they surround. Diffusion can also impose limitations on the overall size of a cell because the time for diffusion can
increase with the square of the distance, as we will quantitatively consider in the next section. Although many plant
and algal cells share most of the features indicated in Figure 1-1, they are remarkably diverse in size. The cells of the
green alga Chlorella are approximately 4 x 10-6m [ 4 ~tm[J in diameter. In contrast, some species of the intertidal
green alga VValonia have multinucleated cells as large as 20 mm in diameter. The genera Chara and NiteUa include
freshand brackish-water green algae having large internodal cells [J Fig. 3-13[] that may be 100 mm long and 1
mm in diameter. Such large algal cells have proved extremely useful for studying ion fluxes, as we consider in
Chapter 3 [J e.g., Sections 3.2E; 3.3E,F[J .1.1 B. Leaf Anatomy A cross section of a typical angiosperm [ seed plant
[ leaf can illustrate various cell types and anatomical features that are important for photosynthesis and
transpiration. Leaves are generally 4 to 10 cells thick, which corresponds to a few hundred micrometers [ Fig. 1-2
[0 . An epidermis occurs on both the upper and the lower sides of a leaf and is usually one cell layer thick. Except
for the guard cells, epidermal cells usually are colorless because their cytoplasm contains few, if any, chloroplasts

[J depending on the speciest] . Epidermal cells have a relatively thick waterproof cuticle on the atmospheric side

[ Fig. 1-200 . The cuticle contains cutin, which consists of a diverse group of complex polymers composed
principally of esters of 16- and 18-carbon monocarboxylic acids that have two or three hydroxyl groups

(1 esterification refers to the chemical joining of an acid and an alcohol resulting in the removal of a water molecule
. Cutin is relatively inert and also resists enzymatic degradation by microorganisms, so it is often well preserved
in fossil material. We will consider its role in minimizing water loss from a leaf. Between the two epidermal layers is
the mesophyll O literally, middle of the leaf[J tissue, which is usually differentiated into chloroplast-containing
"palisade” and "spongy" cells. The palisade cells are often elongated perpendicular to the upper epidermis and are
found immediately beneath it O Fig. 1-200 . The spongy mesophyll cells, located between the palisade mesophyll
cells and the lower epidermis, are loosely packed, and intercellular air spaces are conspicuous. In fact, most of the
surface area of both spongy and palisade mesophyll cells is exposed to air in the intercellular spaces, facilitating
diffusion of gases into or out of the cells.
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