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Lacuna; Bs, Bundle Sheath; P, Pith. Bars = 0.1 mm.
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Microscopic view of a 3-year-old pine stem (Pinus) showing resin ducts, rays and three years of xylem
growth (annual rings). [Magnified Approximately 200X.]
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Tissue system

Tissue types

Characteristics of cells

Function of tissue

Meristematic
tissues

Ground
tissues

Apical meristem
Cambium

Parenchyma
Unspecialized
ground tissue
especially cortex and
pith

Collenchyma
Subepidermal or
cortex, in stems and
leaves

Sclerenchyma
Fibres in stem
cortex, leaf
mesophyll, sclereids
in parenchyma

Closely packed, large nuclei, thin walls

Living protoplasts, loosely-packed cells,
thin cellulose walls,
simple pits
Chlorenchyma has chloroplasts
Aerenchyma has intercellular spaces

Living protoplasts, elongated cells, primary
cellulose walls,
thickened corners, simple pits

Thick lignified walls, elongated, narrow,
dead at maturity,
interlocking fibres, sclereids variable size

and shape

Produce new cells by cell division

Packing tissue, lateral transport,
turgid support in herbaceous
plants, cells divide after wounding
to produce cambium

Supporting tissue in strands or
cylinders, subepidermal in stems,
petioles, leaf veins

Strengthening tissue of root, stem
and leaf, fibres in strands or
cylinders in cortex, sclereids soft
leaf and fruit parenchyma, or stony
tissue in fruit

Dermal tissues

Epidermis
Layer covers
primary plant body

Periderm
External covering
replaces epidermis

One cell in thick, cutin on outer wall,
stomates in leaves

Phellem (cork) layers of cells from cork
cambium
(phellogen), dead at maturity, suberin in
walls

Protective, prevent desiccation in
stomates, allow gas exchange,
epidermal root hairs for water

uptake

Protective, waterproof, lenticels in
stems

Vascular
tissues

Xylem

Phloem

Vessel tubes, vertical cell columns, lignin in
walls, no
protoplast at maturity
Tracheids, elongated lignified cells, no
protoplast at
maturity

Xylem fibres, sclerenchyma fibres

Xylem parenchyma, vertical
columns, may be lignified
Xylem ray parenchyma, from cambium ray
initials radially
elongated
Sieve tubes, vertical rows, elongated
perforated end walls,
cytoplasm but no nucleus
Companion cells, elongated cells, dense
nucleus and
cytoplasm

Phloem parenchyma, vertical files

Phloem fibres, sclerenchyma fibres

Ray parenchyma, from cambium ray
initials, radially
elongated

Water conduction, annular and
spiral thickenings, vessel extension
regions of elongation
Water conduction through pits in
walls, annular and spiral
thickenings

Strengthening, not conducting
Food storage

Radial conduction, food and water
across xylem

Conduction of organic food
materials

Controls sieve tubes

Stores foods, tannins and resins

Strengthening

Radial conduction across phloem
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