
Chapter 18
:
The Seedless Vascular Plants:  Ferns and Their Relatives

Overview

This chapter opens with a brief review of the features that distinguish the major groups of vascular plants without seeds from one another and from the bryophytes and then discusses representatives of each Phylum. Included in the discussion are whisk ferns (Psilotum), club mosses (Lycopodium, Selaginella), quillworts (Isoetes), horsetails (Equisetum), and ferns. A digest of the human and ecological relevance of each group is given, and life cycles of representatives are illustrated. The chapter concludes with an examination of fossils, and each type is briefly described. The chapter includes a text box that discusses the importance of ferns as a source of fossil fuels. A table showing the geologic time scale is provided.

Detailed Lecture Outline


I.

Introduction




A.
General Characteristics






1.
Xylem and phloem present









• internal conducting tissues for water and food, respectively






2.
Spores, but no seeds






3.
Ferns and relatives ("fern allies")




B.
Classification






1.
Phylum Psilotophyta (Whisk Ferns)









• no leaves or roots






2.
Phylum Lycophyta (Club Mosses and Quillworts)









• small leaves called microphylls






3.
Phylum Equisetophyta (Horsetails & Scouring Rushes)









• ribbed stems and whorled leaves






4.
Phylum Polypodiophyta (Ferns)









• large, complex leaves called megaphylls






5.
Seedless vascular plants and seed plants derived from a common 











ancestor, but not the same branch






6.
Fossils provide clues to ancestry and the origins of seed plants


II.
Phylum Psilotophyta—The Whisk Ferns




A.
Structure and Form






1.
Evenly forked stems which are photosynthetic






2.
No roots, but rhizoids act as root hairs






3.
 No leaves





4.
Enations (preleaves) present






5.
Two genera in Phylum









• Psilotum and Tmesipteris




B.
Reproduction






1.
Small sporangia borne on short stubby branches






2.
Meiosis occurs in sporangia producing meiospores






3.
Meiospores germinate slowly on soil or bark of tree ferns






4.
Gametophytes found beneath the soil, very small (2 mm x 6 mm)






5.
Archegonia and antheridia produced on this colorless gametophyte






6.
Fertilization occurs in the archegonium






7.
Sporophyte develops from the zygote




C.
Fossil Whisk Fern Look-A-Likes






1.
Fossils resembling Psilotum present in Silurian formations






2.
Rhynia and Zosterophyllum








• likely ancestors of club mosses (lycopods)


III.
Phylum Lycophyta—The Ground Pines, Spike Mosses, and Quillworts




A.
Lycopodium—Ground Pines





1.
Structure and form








a.
Evergreen herbs








b.
Many tropical forms








c.

Dichotomously branched stems








d.
Small leaves called microphylls






2.
Reproduction








a.
Strobilus formed in many species











• conelike structure








b.
Sporophylls with sporangia











• meiosis occurs in sporangia

c.
Meiospores germinate in the soil and produce gametophytes with archegonia and antheridia 








d.
Fertilization occurs in archegonium, producing zygote








e.
Zygote develops into mature sporophyte 

f.
Asexual propagation may occur by bulbils, small budlike structures produced in the 
axils of leaves




B.
Selaginella—Spike Mosses






1.
Structure and form








a.
Filmy ground covers in tropical rainforests







b.
Ligules present, an extra appendage found on leaves








c.

Heterospory, the condition of producing two different sexual spores






2.
Reproduction








a.
Sporangia produced on microsporophylls and megasporophylls

b.
Microsporangia and megasporangia produce microspores and megaspores








c.

Microspores develop into male gametophytes








d.
Megaspores develop into female gametophytes

e.
Gametophytes develop within the confines of the microspore and megaspore walls








f.

Fertilization and development of sporophytes similar to ground pines




C.
Isoetes—Quillworts






1.
Structure and form








a.
Grass-like in appearance








b.
Partially submerged plants (semiaquatic)








c.

Long microphylls (like grass leaves)






2.
Reproduction









• similar to spike mosses (Selaginella)




D.
Ancient Relatives of Club Mosses and Quillworts




E.
Human and Ecological Relevance of Club Mosses and Quillworts






1.
Little economic importance






2.
Lycopodium








• spores used as flash powder and other uses






3.
Selaginella








• resurrection plants, sold as novelties






4.
Lycopodium








• woven into wreaths and holiday decorations






5.
Isoetes








• quillwort corms can be eaten by animals, birds and humans

IV.

Phylum Equisetophyta—The Horsetails and Scouring Rushes




A.
Structure and Form






1.
Equisetum = means "horsetail"








a.
Branching forms called horsetails








b.
Unbranched forms called scouring rushes






2.
Silica content of stems—"Colonial Brillo"






3.
Herbaceous plants less than 4 feet tall






4.
Whorls of branches and leaves (microphylls)






5.
Stems distinctly ribbed






6.
Canal system in stem








a.
Carinal canal, involved in water conduction








b.
Vallecular canal is air filled






7.
Ancient tree-like forms now extinct




B.
Reproduction






1.
Cones or strobili formed






2.
Sporangiophores bear the elongated sporangia






3.
Spores produced by meiosis in the sporangia






4.
Elaters are appendages of the spores, aid in spore dispersal






5.
Spores germinate and produce green pincushion-like gametophytes

6.
Male and female gametophytes formed; female gametophytes become bisexual after 4-6 weeks




C.
Ancient Relatives of Horsetails




D.
Human and Ecological Relevance of Horsetails and Scouring Rushes






1.
Food for Roman soldiers in ancient times









• young strobili boiled like asparagus or fried with flour batter






2.
Reported medicinal uses






3.
Scouring and sharpening uses






4.
Remains of giant horsetails and club mosses transformed into coal deposits


V.
Phylum Polypodiophyta—The Ferns




A.
Structure and Form






1.
Tiny floating (aquatic) ferns to giant tropical tree ferns






2.
Leaves called fronds









• young coiled fronds called fiddleheads






3.
Underground stems called rhizomes






4.
Abundant in tropical climates




B.
Reproduction






1.
Fronds may bear sporangia on underside






2.
Sporangia form clusters called sori (sorus: singular)






3.
Sporangia may be protected by tissue called indusium






4.
Meiosis occurs in sporangia

5.
Spores (meiospores) violently ejected from sporangium by action of the annulus






6.
Spores grow into heart-shaped prothallus which is the gametophyte phase






7.
Archegonia and antheridia produced on prothallus






8.   Part or all of the gametophyte prothallus dies, so sporophyll is independent






9.
Fertilization results in a zygote which grows into an embryo






10.
Embryo develops into new fern plant (sporophyte)




C.
Fossil Relatives of Ferns






1.
Preferns found in Devonian period






2.
Tree ferns became dominant in the Carboniferous









• many of these produced seeds on their fronds




D.
Human and Ecological Relevance of Ferns






1.
Ornamental and house plants, i.e., Boston fern






2.
Fern bark for growing orchids and bromeliads






3.
Consumption of bracken fern shown to cause intestinal tumors









• eat fiddleheads with caution






4.
Folk medicines









• diarrhea, dysentery, rickets, diabetes, fevers






5.
Azolla, a floating water fern








a.
Nitrogen fixing blue-green bacteria associated with fronds








b.
Used as a "green fertilizer" in rice producing areas of Asia






6.
Fronds used for thatching houses, weaving baskets

VI.

Fossils




A.
Introduction






1.
Fossils defined









• recognizable prehistoric traces or remains preserved in rocks






2.
Ferns and Fossil Fuels






3.
Conditions favorable for fossilization








a.
Accumulation of sediments








b.
Hard parts








c.

Inhibition of decay








d.
Rapid burial




B.
Molds, Casts, Compressions, and Imprints






1.
Molds









• space left in rock by decaying plant or animal






2.
Casts









• space filled with silica






3.
Compressions








a.
Specimen flattened by sediment








b.
Coal is special form of compression fossils






4.
Imprints









• the image of a compression




C.
Petrifactions

1.
Uncompressed rock-like materials in which the original cell structure has been preserved






2.
Chemicals in solution infiltrate cells and cell walls, crystallize and harden









• silica very common in petrifactions




D.
Coprolites






1.
Fossilized dung of prehistoric animals and humans






2.
Contains pollen grains and other plant and animal parts









• provides clues to food and feeding habits




E.
Unaltered Fossils






1.
Preservation of entire animal, plant, or human






2.
Glaciers and snowfields are sites of well preserved individuals









• "The Iceman", found in melting glacier in Italian Alps


