Chapter 2:

Tissues

Overview 
A discussion of meristems (apical meristems, vascular cambium, cork cambium, intercalary meristems) and nonmeristematic tissues (parenchyma, collenchyma, sclerenchyma, secretory tissues, epidermis, xylem, phloem, periderm) forms the body of this chapter.

Detailed Lecture Outline


I.
Introduction




A.
Three Major Plant Organs






1.
Roots






2.
Stems






3.
Leaves




B.
Tissues of Organs







• tissues defined: groups of cells performing a common function


II. Meristematic Tissues




A.
Defined







• tissues in which cells are active in cell division (mitosis and cytokinesis)




B.
Characteristics of Meristematic Cells






1.
Small, box-like cells






2.
Large nucleus






3.
Small vacuoles or none at all




C.
Types of Meristematic Tissues






1.
Apical Meristems








a.
Found at or near tips (apices) of roots and stems








b.
Responsible for the increase in length of roots and stems

c.
Three subdivisions of the apical meristem called primary meristems: produce primary tissues










1)
Protoderm ---> future epidermis










2)
Ground meristem ---> future cortex and/or pith










3)
Procambium ---> future vascular tissue






2.
Lateral Meristems








a.
Vascular Cambium

1)
Located between xylem and phloem of herbaceous and woody plants

2)
Responsible for production of tissues that increase the girth (circumference) of a plant










3)
Dividing cells of vascular cambium called initials










4)
Secondary tissues produced








b.
Cork Cambium










1)
Produces the outer bark of woody plants










2)
Located near the outside of stem or root










3)
Secondary tissues produced






3.
Intercalary Meristems

a.
Found in many plants which do not have a vascular or cork cambium (e.g., grasses)

b.
Occur in regions at some distance from apices (occur in vicinity of nodes and at the base of leaves)








c.

Produce increases in the length of stems and/or leaves


III.
Tissues Produced by Meristems




A.
Defined






1.
Tissues that are produced by various meristematic tissues






2.
Tissues that have assumed various mature shapes and functions




B.
Simple Tissues






1.
Parenchyma








a.
Mostly spherical in shape; living cells








b.
Thin, pliable cell walls

c.
Active in various metabolic functions; e.g., photosynthesis, storage of starch and oils








d.
Various modifications

1)
Aerenchyma (parenchyma with large intercellular spaces, filled with air)










2)
Chlorenchyma (numerous chloroplasts)










3)
Transfer cells (irregular extensions of the inner cell wall)








e.
Pith and cortex of stems consist of parenchyma






2.
Collenchyma








a.
Living cells








b.
Thicker walls than parenchyma, usually uneven in thickness due to 











      thickening at inner and outer tangential walls







c. 
Located u rneath epidermis








d.
Function in basic support






3.
Sclerenchyma








a.
Usually dead cells at maturity








b.
Thick, lignin filled walls








c.
   Two cell types sclereids (stone cells)and fibers








d.
Function in support of plant body




C.
Complex Tissues






1.
Xylem 








a.
Consists of more than 2 cell types (complex tissue)








b.
Plumbing system of the plant








c.

Water movement through tracheids and/or vessels

d.
Vessels:  long tubes of individual cells called vessel elements (open at each end)


1)
develop thick secondary walls


2)
Perforation plates – do not block water

e.
Tracheids:  long, tapered cells, pits interconnect overlapping cells but no openings

f.
Ray cells:  long-lived parenchyma cells involved in lateral conduction, produced by ray initials






2.
Phloem








a.
Complex tissue








b.
Conduction of dissolved sugars (sucrose)








c.

Sieve-tube elements (long tubes called sieve-tubes)










1)
Small pores in end walls, these walls called sieve plates










2)
No nucleus at maturity










3)
Companion cells (nucleated) aid sieve-tube elements in conduction








d.
Sieve cells










1)
Found in ferns and conifers










2)
End walls oblique and overlapping, do not form continuous tubes










3)
Adjacent parenchyma cells called albuminous cells






3.
Epidermis








a.
Outermost layer of young plant body (usually one cell layer thick)








b.
Epidermal walls covered with fatty substance called cutin 











• forms protective layer called the cuticle

c.
Tubular extensions of epidermal cells in roots called root hairs; function in water absorption








d.
Modified epidermal cells form small pores called stomata








e.
Glands, hairs, modifiied epidermal cells 






4.
Periderm








a.
Replacement tissue for the epidermis








b.
Constitutes the outer bark

c.
Cork cambium, a meristematic tissue, produces cork cells and cork parenchyma










1)
Cork cells:  dead cells with suberin in cell walls










2)
Cork parenchyma:  type of parenchyma








d.
Lenticels










1)
Pockets of loosely arranged parenchyma cells










2)
Modification of the periderm to allow for gaseous exchange






5.
Secretory Cells and Tissues








a.
Release substances to outside of cell

b.
Secrete nectar (flowers); oils (mint family); mucilage (sundews); latex (milkweed family); resins (pine trees)
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