Diversity of Plant Life

I.  Classification – Plants are grouped into a hierarchy system (taxonomy) from general to specific:  Kingdom, Division (Phylum), Class, Order, Family, Genus, Species, Cultivar.  Plants are classified according to the following criteria:

A.  Type of Reproduction



1.  Seed Formation



2.  Asexual Spores



3.  Cones


B.  Transportation of Materials and Fluids



1.  Vascular



a.  system of specialized tissue to move fluid and food throughout the plant



2.  Nonvascular



a.  no special transport system




b.  usually results in much smaller plants


C.  Physical Attributes – color, shape, size etc.

II.  Alternation of Generations – Plants have a life cycle that includes both a haploid (half set of DNA) and diploid (full set of DNA).


A.  Stages of Alternation of Generations


1.  Meiosis is the 1st stage where haploid spores or cells are formed




a.  Male gametophytes form Antherida (sperm)




b.  Female gametophytes for Archegonia (egg)



2.  Fertilization is the 2nd stage of where sperm and egg combine to form a



diploid zygote.




a.  In lower nonvascular plants, a sporophyte will form which consists of a





stalk and capsule.





1.  The capsule contains spores that are released to produce new plants




b.  In lower vascular plants, the sporophyte forms a sporangium, usually on





underside of a leaf.





1.  Clusters of sporangium, called sori, are released to form new plants.




c.  In advanced vascular plants, the sporophyte will develop into pollen &





seeds.





1.  In gymnosperms, sporophytes at the top of the tree form pollen





producing cones while the bottom cones develop naked seeds called






scales.




2.  In angiosperms, pollen is produced in the anther and is deposited on






 the stigma. It travels via the style to the ovary to fertilize the egg.

III.  Types of Non-seed Plants

A.  Bryophytes - nonvascular


1.  Must live near water - marshes, swamps, streams, & rain forests to maintain



proper water levels.



2.  Use rhizoids “rootlike” structures to anchor themselves to the ground



3.  Have small leaves & capsules which hold reproductive spores



4.  Often resemble soft green carpets or small evergreens



5.  Examples:




a.  mosses – thrives in acidic water making the water even more acidic as




it grows.  As such it makes a great preservative for archeological





specimens.




1.  peat





A. Forms very deep bogs that can be cut (down several feet) and







dried.  It is often burned in fireplaces like wood in Ireland






B.  Most commonly used as a garden soil additive for its moisture







retaining and acidifying properties.





2.  sphagnum





A. often used by florist in plant arrangements and topiaries

B.  Hepatophytes – nonvascular



1.  Example - liverworts



a.  Once thought to cure diseases of the liver -  but this is not true




b.  Do not have stomates in their sporophytes


C.  Anthocerophytes – nonvascular


1.  Example – hornworts



a.  Possess meristem at the base of the sporophyte that permits it to grow





continuously – thus the reference to a “horn”.

D.  Tracheophyta – vascular



1.  Has vascular tissue to transport materials




a.  xylem - tubular transport system to quickly move fluid




b.  phloem - transports nutrients & products of photosynthesis



2.  Possess a cuticle; a waxy protective layer which prevents fluid loss



3.  Examples




a.  Lycophyta - club mosses




1.  Ground to make lycopodium powder (very flammable) used in early





photography





2.  Resembles miniature evergreen trees



b.  Sphenophyta – horsetails




1.  Have jointed photosynthetic stems that end in a ‘cone-like’ structure.





2.  Was one of the dominant plants in pre-historic times.





3.  Often grow along the banks of rivers and ponds




4.  Pioneers called the plants scouring rushes because of the high silica 




content (sand) and where used to scrub (scour) their pots and pans.



c.  Pterophyta – Ferns




1. most numerous of all of the non-seed plants in number and variety




2.  Exhibits fronds - large pinnate leaf-like structures (not true leaves)

 




that grow from the base of the plant





a.  When fronds first form, they are called fiddleheads, which are 







tightly  coiled fronds resembling the top of a violin.





3.  Use rhizomes, underground stems which act like roots to absorb

 




nutrients and anchor the plant.



d.  
Psilophyta – Whisk Ferns




1.  Resemble green branching stems that end in ‘scale-like’ appendages






and a globe-shaped yellow sporangium

IV.  Types of Seed Plants


A.  Gymnosperms - “Naked” or unprotected seeds



1.  All have vascular systems for water and nutrient transport


2.  Possess true roots, stems, and leaves



3.  Some are deciduous (lose their leaves) but most are evergreens (leaves

 


remain green during the winter).


4.  Examples




a.  Coniferophyte – Conifers




1.  Most common and numerous of the gymnosperms including the pines,





spruces, yews, firs, cedars, redwoods, and larches






A.  Can boast about have the tallest organisms (giant sequoia) & the







oldest organisms (bristol cones, some 4000 yrs. old) in its category





2.  Bear two distinct types of cones – not always found on the same tree





A.  pollen cones - pollen grains that are wind pollinated





B.  seed cones – scales (naked seeds)




3.  Important products include: lumber, paper, turpentine, rosin, pitch,






and amber, which is fossilized tree resin (sap)




b.  Ginkophyte – Ginkgoes




1.  Have be in existence since prehistoric times





2.  They are deciduous trees losing their leaves in winter




3.  Are pollinated by the wind with separate male and female trees




c.  Cycadophyte - Cycads




1.  In many ways, resembles a palm tree with large centrally located





cones.





2.  Pollen cones and seed cones form on separate trees (male & female)





And are pollinated by insects.




d.  Gnetophyte – Ephedra




1.  A desert shrub-like plant that produces ephedrine for medicinal use,






usually in cold medications.


B.  Magnoliophyte - Angiosperms (Covered Seeds)


1.  All specimens are deciduous losing their leaves in the winter


2.  Bear fruiting structures that cover and protect the seeds


3.  Classified by their embryonic structures




a.  Monocot





1.  Have 1 cotyledon – (pouch for food storage)





2.  Parallel veins - run in a straight line





3.  Flower petals in sets of 3’s





4.  Random vascular bundles (transport tubes)





5.  Example – corn and grasses



b.  Dicot





1.  2 cotyledons





2.  networked veins





3.  Flower petals in sets of 4’s or 5’s





4.  Vascular bundles arranged in a circular rings





5.  Examples – beans and peanuts



4.  Also classified by their growing season



a.  Annual - one growing season only




b.  Biennial - two growing seasons




c.  Perennial - several growing seasons
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