
Chapter 17
:
Introduction to the Plant Kingdom:  Bryophytes

Overview

This chapter opens with a discussion of the features of the Plant Kingdom and its members, and then introduces bryophytes by noting their past use as bandages. Following a discussion of the habitats and general life history of bryophytes, liverworts are examined, with an emphasis on Marchantia. Next, the chapter examines hornworts and their life cycles, and then discusses mosses in greater detail. The chapter concludes with observations on the human and ecological relevance of bryophytes.

Detailed Lecture Outline


I.

Features of the Plant Kingdom




A.
General Characteristics






1.
Major pigments (chlorophylls a and b)






2.
Starch as reserve food product






3.
Cellulose in cell walls






4.
Phragmoplasts and cell plate






5.
Plants and green algae close relatives






6.
Fatty cuticle






7.
Stomates




B.
Reproduction






1.
Mostly sexual reproduction although asexual forms occur






2.
Gametangia protected from desiccation






3.
Embryos formed






4.
Distinct alternation of generations






5.
Sporophyte generation predominant in more advanced taxonomic 












groups


II.
Introduction to the Bryophytes




A.
General Characteristics






1.
23,000 species of liverworts, hornworts and mosses4.





2.
All bryophytes derived from a common ancestor (monophyletic)






3.
Liverworts sister to mosses, hornworts basal to mosses






4.
Bryophytes classified into three phyla








a.
Hepaticophyta (Liverworts)








b.
Antherocerophyta (Hornworts)








c.

Bryophyta (Mosses) 






5.
Small, low-to-the-ground plants, moist shaded habitats

6.
Xylem cells (hydroids) and phloem cells (leptoids) in some mosses (vascular bryophytes)




B.
Alternation of Generations






1.
Gametophyte the green leafy generation






2.
Sporophyte produces spores, grows from tip of leafy gametophyte


III.
Phylum Hepaticophyta—Liverworts




A.
Structure and Form






1.
Wort = plant or herb






2.
“Doctrine of Signatures” explains "liverwort" name






3.
Thallus (leafy or thalloid)




B.
Thalloid Liverworts






1.
Marchantia—Asexual reproduction









• gemmae cups separate from parent thallus






2.
Marchantia—Sexual reproduction








a.
Male and female gametophores produce antheridia and archegonia








b.
Flagellated sperm fertilize egg in archegonium








c.

Embryo (immature sporophyte) develops








d.
Sporophyte consists of foot, seta, and capsule








e.
Meiosis takes place in the capsule

f.
Capsule decays and spores aided in their release by spiral shaped elaters; elater movement helps break up the spore mass



C.
"Leafy" Liverworts






1.
Two rows of partially overlapping "leaves"






2.
Mycorrhizal fungi associated with rhizoids


IV.
Phylum Anthocerotophyta—Hornworts




A.
Structure and Form






1.
Rounded gametophytes not exceeding 2 centimeters






2.
Mature sporophytes resemble miniature cattle horns




B.
Asexual Reproduction







• fragmentation or separation of lobes from main thallus




C.
Sexual Reproduction






1.
Antheridia and archegonia produced on upper surface of gametophytes






2.
Unisexual and bisexual species






3.
Sporophyte develops from zygote, has numerous stomata






4.
Meiosis takes place in sporophyte "horn"






5.
Spores released when sporophyte tip splits open in longitudinal segments


V.
Phylum Bryophyta—Mosses




A.
Structure, Form, and Classes






1.
Reindeer moss, Irish moss, Spanish moss—not really mosses






2.
3 classes








a.
Peat mosses








b.
True mosses








c.

Rock mosses






3.
Leaves, stems, rhizoids (no roots)




B.
Sexual Reproduction






1.
Female gametangium called the archegonium (flask shaped)






2.
Male gametangium called the antheridium (club shaped)






3.
Gametangia produced at tips of leafy gametophytes

4.
Sperm are flagellated and reach archegonium by swimming in a film of water






5.
Sporophyte develops in base of archegonium and grows into a foot, seta, 








and a capsule






6.
Calyptra sits on top of capsule






7.
Meiosis takes place in the capsule producing spores






8.
Peristome teeth at rim of capsule aid in dispersal of spores






9.
Spores germinate on moist soil and develop into an algal-like protonema

 10.
Protonema develops tiny "leafy" buds which will produce the upright 



gametophytes




C.
Asexual Reproduction







• fragments of leaves, stems, and rhizoids can develop protonema


VI.
Human and Ecological Relevance of Bryophytes




A.
Pioneer Organisms





1. 
Rapidly colonize bare or burned soil

2.   Retain water with slow release to soil

3.   Help reduce flooding and erosion




B.  Drought Tolerance





1.   Potential to transfer drought tolerant genes to crops




C.
Peat Mosses






1.
Soil conditioner 








a.
 retention of water in dead, empty cells








b.
sold in many stores and nurseries for commercial or home use






2.
Antibiotic properties









• used in wound dressings in World War 1






3.
Fuel








a.
Peat deposits harvested and burned in stoves








b.
Peat smoke used to flavor Scotch whisky


