Week 9

Plants, Chp 23

Plants use photosynthesis (which we will study in detail in the next few weeks),  ancestors of plants are believed to have been Green Algae because they have  common ancestry (both contain chlorophyll a and b and carotenoids (yellow and orange).

Exterior or exposed parts are covered with a waxy coating, called a cuticle.

The cuticle aids the plant in retaining moisture but the coating is a barrier to gas exchange necessary for respiration and photosynthesis.  Plants have stomata, tiny little openings in the exterior tissues of stems and leaves.

ALTERNATION OF GENERATIONS (pg 420)

Part of life spent in haploid stage and part in a diploid stage.  (see Figure 23-1 Basic Plant Life Cycle)  The haploid portion of the life cycle is called the gametophyte generation because it is the stage in which mitosis occurs and gametes develop.  

The sporophyte generation is the portion in which the spores are developed after meiosis.  

4 Major Groups of Plants Living Today:


1.bryophytes: small plants, lack a vascular or conducting system

The other 3 all share a vascular system made up of xylem and phloem…


2. seedless vascular plants


3. gymnosperms


4. flowering plants

BRYOPHYTES

Mosses, liverworts and hornwarts are the only nonvascular plants.   They have no means for extensive internal transport of water, essential minerals and food.  They are quite small because of this limitation…


- because they have no vascular system, mosses have no true leaves, stems or roots


- are connected to the ground by rootlike structures called rhizoids
· live in colonies or beds of many individuals mosses

· have an upright stem-like structure that supports leaf-like blades

· because of the colony-like structure they act to help soils resist erosion and serve as food for animals

· play an important role in forming soil

· mosses are not a direct evolutionary path to plants!
Many mosses have separate sexes, that is the gametophyte bears gametangia from one sex.  Others bears gametangia of both sexes.  Sperm fertlize the egg by swimming to the egg in a film of water provide by rain or whatever…once the egg is fertilized and a zygote is formed, the sporophyte phase begins

FERNS

Ferns are seedless vascular plants

Very old organisms…the primary factor that distinguished ferns from bryophytes is the presence of a vascular system: xylem and phloem.

2 Specialized Tissues -


Vascular Tissues:

1. xylem - conduct water and minierals

2. phloem - conduct dissolved food

The presence of the vascular system means that ferns require water as a medium for the transport of  nutrients.

Ferns have a rhizome; a horizontal underground stem from whc\ihc the roots and fronds grow.  The rhizome, roots and fronds all contain vascular tissues.   Ferns are considered more advanced than bryophytes because of the vascular systems but they have retained much of the primitive fertilization technique – they still rely on water to convey the sperm to the egg…the fertilized zygote develops into an embryo that remains attached tot he gametophyte.  The Embryo develops into a sporophyte growing larger than the parent gametophyte until the gametophyte dies.

It is said the ferns have a dominant sporophyte generation in part because the sporophyte is larger than the gametophyte but also because the sporophyte is persistent,  that is it lives beyond reproducing.

Spore production occurs on specific areas on the fronds, where sporangia are developed.  Meisosis occurs in the sporangium.  Sporangia are often found in clusters called sori.  See page 424 for life cycle of fern.

WHISK FERNS, Horsetails and Club Mosses (pg 427 – 428)

Mostly extinct.  Have no roots or leaves but does have vascularized stems.  

SEEDS ARRIVE!  The development of heterospory…

Bryophytes and many Ferns are homosporous, that is they produce only one kind of spore.  However some ferns and club mosses are heterosporous, that is they produce both microspores and megaspores.  Microspores produce male gametophytes and megaspores produce female gametophytes.  Early adaptations that have led to seed bearing plants…

GYMNOSPERMS AND ANGIOSPERMS
Both Gymnoserms and Angiosperms are vascular plants; have xylem and phloem.  Have alternation of Generations but the gametophyte generations is entirely dependent on the sporophyte generation

Gymnosperms: from Greek meaning naked seed, seeds are totally exposed, or borne in cones (scales)

Include conifers, cycads and gingkoes.  Fourth division is gnetophytes.  Cycads and  gingkoes are very old and were more important in the past.

Conifers:


Includes pines, spruces, hemlocks and firs; woody trees and shrubs.  Evergreen except for a few (larch and bald cypress).  Leaves are needles.  Have separate male and female parts on same plant.  Reproductive parts found in cones. (see page 430)

Tree is the plant in the sporophytic stage.  Microspores and megaspores developed in separate cones.  Male cones smaller.  Very small male gametophytes also called pollen grains are shed and carried by air currents to female cones.

The gametophyte is decreased in size.

A major evolutionary advancement is the elimination of water as a transport for the sperm (air currents).  First plants adapted to reproduction for life on land.

Cycads and Gingkoes

Most species of cycads extinct.  Very primitive seed plants.

Gingkoes oldest genbus of living trees.  Male and female trees.  Males selected as urban trees.

Gnetophytes have vessels (more efficient transport of watr) in their xylem (other gymnosperms do not),  cones are similar to flowers.

Angiosperms produce seeds within a fruit.

About 235,000 species.  Also have alternation of generations but gametophyte is substantially reduced.  Fertilization of flowering plants is called double fertilization , 2 nonflagellated sperm are involved.  

One sperm fertilizes the egg, which then forms a zygote.  The other sperm fuses with 2 cells in the female gametophyte to form a special nutritive tissue called endosperm. 

 Angiosperms are divided into two classes: moncots and dicots.

Monocotyledons or monocots tend to be herbaceous plants with leaves that are long and narrow and have parallel vienation.  Monocots have a single embryonic seed leaf and endosperm is present in the mature seed.  Flower parts tend to occur in multiples of 3.

Dicotyledons or dicots may be herbaceous or woody.  Dicot leaves vary widely but are usually broader than monocots, vienation are in a network.  Flower parts tend to occur in fours and fives.  Two cotyledons are present in seeds and endosperm is absent in the mature seed ( the cotyledons absorb the endosperm before germination.

