Chapter 4:

Stems

Overview

After a brief introduction, this chapter discusses in general the origin and development of stems. Items such as the apical meristem and the tissues derived from it, leaf gaps, cambia, secondary tissues, and lenticels are included. This general discussion is followed by notes on the distinctions between herbaceous and woody dicot stems, and monocot stems. This section covers annual rings, rays, heartwood and sapwood, resin canals, bark, laticifers, and vascular bundles.

Next comes a survey of specialized stems (rhizomes, stolons, tubers, bulbs, corms, cladophylls, and others). The chapter concludes with a discussion of the economic importance of wood and stems.

Detailed Lecture Outline

I.

Introduction

II.
External Form of a Woody Twig



A.
Attachment of Leaves to Twig





1.
Alternate (one leaf)





2.
Opposite (two leaves)





3.
Whorled (3 or more leaves)



B.
Special Regions on Twigs





1.
Nodes








• defined:  area of stem where a leaf or leaves is (are) attached





2.
Internodes








• defined:  region of stem between nodes





3.
Axils








• defined:  angle between a petiole and the stem



C.
Buds





1.
Axillary








• found in axils





2.
Terminal








• found at tips of twigs



D.
Scar Tissue on Twigs





1.
Bud scale scars





2.
Stipule scars

• paired appendages at the base of the leaf petiole leave scars when they fall off




3.
Leaf scars








• deciduous trees and shrubs





4.
Bundle scars








• mark the location of the vascular bundles

III.
Origin and Development of Stems



A.
Apical Meristems





1.
In buds





2.
At apex of growing stems



B.
Secondary Tissues (dicots only)




1.
Produced by vascular cambium and cork cambium





2.
Vascular Cambium







a.
Secondary xylem









1)
Tracheids









2)
Vessel elements









3)
Fibers







b.
Secondary phloem









1)
Sieve tube elements









2)
Companion cells





3.
Cork Cambium (Phellogen)







a.
Cork and cork parenchyma (phelloderm)







b.
Lenticels

IV.
Tissue Patterns of Stems



A.
Steles





1.
Defined








• central conducting cylinder delimited by the cortex





2.
Types







a.
Protostele

• solid, central core of xylem and phloem found in primitive vascular plants







b.
Siphonostele










• pith in the center, vascular tissues surround pith; found in ferns







c.

Eustele










• vascular bundles distinct; found in conifers and flowering plants



B.
Herbaceous Dicotyledonous Stems





1.
Annuals








• defined:  plants which complete their life cycles in one growing season





2.
Vascular bundles in discrete patches



C.
Woody Dicotyledonous Stems





1.
Wood








• defined:  secondary xylem tissues





2.
Annual rings







a.
Spring wood/summer wood







b.
Tree age
c.   Dendroclimatology:  historic climate conditions can be determined by
      studying tree rings
· The 1783 Iceland Laki volcano—effect on climate 




3.
Vascular Rays

• function in lateral conduction of nutrients and water (some cells may store food)





4.
Tyloses

a.
Protoplasts of parenchyma cells protrude into adjacent vessels or tracheids







b.
Prevent further conduction of water and minerals





5.
Heartwood and sapwood







a.
Heartwood found in center of stem, usually dark in color

b.
Sapwood found closest to the vascular cambium, remains functional in water conduction





6.
Resin canals

• conifers and tropical flowering plants (olibanum trees produce a fragrant resin used in incense [frankincense]; myrrh trees produce a resin called myrrh)





7.
Bark







a.
Inner bark:  primary and secondary phloem tissues







b.
Outer bark:  periderm





8.
Laticifers







a.
Defined










• specialized cells or ducts







b.
Latex-secreting cells







c.

Important types of latex









1)
Rubber and chicle (chewing gum)









2)
Opium (from capsules of opium poppies)












• refined into morphine and heroin



D.
Monocotyledonous Stems





1.
No vascular or cork cambium





2.
Do not attain great sizes (grasses; lilies)





3.
Vascular bundles scattered throughout stem

• parenchyma between vascular bundles called ground or fundamental tissue





4.
Vascular bundles







a.
Xylem oriented toward center of stem







b.
Phloem oriented toward surface of stem







c.

In corn, concentration of bundles beneath the epidermis










• strengthens stem against weight of leaves and ears of corn





5.
Palm trees







a.
Attain considerable size without true cambium







b.
Parenchyma cells divide and enlarge





6.
Fibers from leaves and stems of monocots








• Manila hemp, sisal (individual vascular bundles)

V.
Specialized Stems



A.
Rhizomes






• horizontal stems that grow below ground



B.
Runners and Stolons





1.
Runners = more or less horizontal stems that grow along the soil surface








• may produce new plants where tips touch the soil (e.g., spider plants)





2.
Stolons = similar to runners but grow vertically below ground



C.
Tubers






• swollen tips of stolons



D.
Bulbs





1.
Stem with fleshy leaves





2.
Examples of bulb producing plants








• lilies, hyacinths, tulips



E.
Corms





1.
Fleshy stem with papery scale-like leaves





2.
Examples of corm producing plants








• crocuses and gladioli



F.
Cladophylls





1.
Flattened stems with leaf-like appearances





2.
Butcher's broom and asparagus



G.
Other Specialized Stems





1.
Cactus stems:  water and food storage





2.
Spines:  honey locust





3.
Tendrils:  Boston ivy, adhesive disks

VI.
Wood and Its Uses



A.
Composition





1.
Cellulose (60-75%)





2.
Lignin (15-25%)





3.
Other substances present








• resins, gums, oils, dyes, tannins, starch



B.
Physical Properties





1.
Density








• specific gravity is the comparative density of woods





2.
Durability



C.
Types of Sawing





1.
Quartersawed (radially cut) 





2.
Plain-sawed or slab cut (tangentially cut)



D.
Knots






• bases of older branches covered over with newer growth of wood



E.
Wood Products





1.
Lumber








• veneer = thin sheet of highly prized wood glued to cheaper lumber





2.
Pulp





3.
Fuel
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