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Chapter

Water and Plant Cells

WATER PLAYS A CRUCIAL ROLE in the life of the plant. For every
gram of organic matter made by the plant, approximately 500 g of water
is absorbed by the roots, transported through the plant body and lost to
the atmosphere. Even slight imbalances in this flow of water can cause
water deficits and severe malfunctioning of many cellular processes.
Thus, every plant must delicately balance its uptake and loss of water.
This balancing is a serious challenge for land plants. To carry on photo-
synthesis, they need to draw carbon dioxide from the atmosphere, but
doing so exposes them to water loss and the threat of dehydration.

A major difference between plant and animal cells that affects virtually
all aspects of their relation with water is the existence in plants of the cell
wall. Cell walls allow plant cells to build up large internal hydrostatic
pressures, called turgor pressure, which are a result of their normal water
balance. Turgor pressure is essential for many physiological processes,
including cell enlargement, gas exchange in the leaves, transport in the
phloem, and various transport processes across membranes. Turgor pres-
sure also contributes to the rigidity and mechanical stability of nonligni-
fied plant tissues. In this chapter we will consider how water moves into
and out of plant cells, emphasizing the molecular properties of water and
the physical forces that influence water movement at the cell level. But
first we will describe the major functions of water in plant life.

WATER IN PLANT LIFE

Water makes up most of the mass of plant cells, as we can readily appre-
ciate if we look at microscopic sections of mature plant cells: Each cell
contains a large water-filled vacuole. In such cells the cytoplasm makes
up only 5 to 10% of the cell volume; the remainder is vacuole. Water typ-
ically constitutes 80 to 95% of the mass of growing plant tissues. Com-
mon vegetables such as carrots and lettuce may contain 85 to 95% water.
Wood, which is composed mostly of dead cells, has a lower water con-
tent; sapwood, which functions in transport in the xylem, contains 35 to







































