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Dr. Nedwidek notes for plant physiology/classification 
Stuy HS
Mar. 13-20, 2013

These three typewritten aims tighten up the written notes I sent you.  It was meant originally to suppress the voices of ingrates (due to the handwritten atts I sent).  Hang on to these. You’ll find that I can’t pass up a little plant sarcasm, even though you should give props to plants for making your world habitable, feeding you and clothing you.  Without land plants, everyone on earth would be walking around partially clothed and eating only fish, mushrooms and kelp!!  There are parts of that that don’t sound so awfully bad.  Enough about reproduction! :~p
Aim 1: Where did plants come from?

-Algae gave rise to land plants, which reproduce sexually and asexually.

-The bud and fruit portion of the shoot system carry out sexual reproduction.

-The modified root and stem systems drive asexual vegetative propagation.

-nutrient transport and function of plant parts is in the jpegs I emailed you.

More to know about Land plant adaptations:

-Roots grow away from the tap center

-Xylem moves water and minerals and phloem moves sugar and water.  These transport vessels exist in the root and stem.

-In land plants, nutrients are cycled through the root, stem and leaf using xylem and phloem.

-The algae that lead to development of these reproductive and growth adaptations were unicellular autotrophs: Rhodophyta (red algae), Phaeophyta (brown algae), and Chlorophyta (green algae).

First, nonvascular plants, or phylum/division bryophyta (liverworts and mosses) emerge.

Second, phylum/division Tracheophyta or vascular plants emerges:

Within this phylum, the plants are both without and with seeds: 

-Ferns, or division pteridophyta are without seeds.

-Conifers, or division coniferophyta are with seeds.

-Flowering plants, or division anthophyta are with seeds.

Alternation of generations facilitates the sporophyte (diploid) (S) cell conversion to haploid reproductive cells or spores.  Spores land, then germinate to form the gametophyte (haploid) (G) which can make gametes by mitosis.  Spores can be seen at the bottoms of fern leaves.

When female and male gametes (each 1n) unite sexually, a diploid zygote is formed, restoring the 2n sporophyte.

For the nonvascular mosses (bryophytes), G is dominant.  For vascular ferns or flowerers (all, including pterophytes, coniferophytes, and anthophytes), S is dominant.

The key land plant adaptations for reproduction allow the transport of sperm to eggs.

-Algae could easily carry this out in water with swimming gametes.

-Mosses use archegonia to reproduce on dry land.

-Ferns reproduce via the diploid S, but no seeds are involved.
-Seed plants are either gymnosperms with naked seeds or anigiosperms with protected seeds.  For both, pollen unites with the ovary on land to form seeds.

-Gymnosperm phyla: coniferophyta, gingkophyta, cycadophyta.  These plants existed in large numbers at the time of dinosaurs.  

-Angiosperm phyla: anthophyta: class monocot or class dicot.   These flowering plants dominate modern earth, and have for about the last 100 million years.

Aim 2: What are the key structures in plants?

The three fundamental plant tissues are

-Dermal: epidermis (cuticle and root hairs),

-Ground: thin, active (parenchyma); thick, non-dividing, alive (collenchyma); thick, dormant (sclerenchyma)

-Vascular: xylem and phloem

This overlaps material on the first (and one of the messier) handwritten jpegs I sent you:

You must be able to distinguish monocots and dicots based on these characteristics:

-number of cotyledons

-nature of venation in leaf

-number of floral parts

-arrangement of vascular bundles in stem and root

-nature of arrangement of root system

You are responsible for the root cross section, towle 605, and stem cross section, towle 610, for each of monocots and dicots.  also refer to the composite handouts I sent you last week.

Angiosperm plants reproduce sexually and asexually.  Sexual reproduction in plants is done through flowers.  Flowers can cross-pollinate or self-pollinate, as flowers are hermaphroditic and the prominent sexual organ of the plant.  Both of these pollination processes are sexual reproduction events, but the cross-pollination introduces more genetic variability to the species.

The stamen or male reproductive structure is the anther and filament.  The female pistils (=carpels) consist of the stigma, style, pollen tube, ovary and ovule.  Look to the second handwritten jpeg you were given for steps to double fertilization in plants.  Look to the rest of the handwritten handouts you were given for an understanding of the anatomy of the seed, seed development, and conditions that promote germination (scans 3,4).  Scans 5 and 6 discuss modified plant structures important in asexual reproduction and modified plant structural adaptations for particular ecological niches.  Specialized roots, leaves and stems provide protection from predators and many other adaptive advantages…plants are yummy to animals too!

Know the following examples of monocots: coconut palm, corn, grass, daffodil, iris, lily, orchid, tulip.  Know the following examples of dicots (BTW, this refers to most fruits and what you call veggies that are also fruits that you regularly consume in your diet): bean, squash, tomato, daisy, apple, rose (bush), peach, cherry, lilac, pear, orange, oak, elm, maple.  The refinement among fruits will be discussed during our fruit and flower anatomy lab. Unlike frogs, fruits smell good and you can eat them.  There is also a lot of info from those towle pages sent that you will need in the lab next week on fruits and flowers.  Your composite plant handout with the pictures that was sent to you describes monocots and dicots and their identification in fair detail.

Aim 3: How do land plants transport nutrients and gases?

-Cohesion-tension drives water and minerals up through xylem.

-Pressure flow drives fluid through phloem sieve tubes. The sugars move from source to sink.  For this, leaf is source and fruit is sink.

Stems possess primary growth like xylem and phloem.  The secondary growth in herbaceous plants is vascular cambium (also called lateral meristem).  The secondary growth in woody plants like trees is also vascular cambium, and closer to the bark is cork cambium.  Recall that meristem is rapidly mitotically dividing: Apical meristem grows up and down.  Lateral meristem grows side to side.  Specialized or differentiated tissues exist as mature leaves and trunk.

Leaves are described by the blade (the leaf itself), the petiole (the stem that connects it to the main stem), and the cuticle that protects the surface.  Mesophyll is the tissue with the highest concentration of chloroplasts.

Roots have tiny root hairs that contain vascular tissues that lead to the major conducting tissue or xylem.

Pay attention to the root and shoot diagram we did in class.  It will help you understand why the transport systems are set up this way mechanically.

Stomate or stoma is singular.  Stomata or stomates is plural.  Both describe the hole between guard cells.   And stoma (the hole under the leaf bounded by guard cells) is not to be confused with stroma (the space in chloroplasts where sugars are ultimately made).  The thylakoid of the chloroplast is where the water is split to release electron energy.

Transpiration pull is driven by the behavior of stomata, which open and close depending on the presence of water and water vapor.  Stomata exist on the underside of a C3 leaf, and they drive the fluid flow.  In times of hydration (condition A), when water rushes in to guard cells, they become turgid, engorged or plump.  Where have you heard this before?  :-/  This opens the stomate or hole between the guard cells.  Water vapor can leave, driving transpiration, and other gases can come and go as well.  When plants lose water (condition B), it leaves the guard cells, they become flaccid, or limp.  Please recall where you have heard this before.  :-\  This closes the stomate or hole between the guard cells.  Water vapor will be held in until the plant is exposed to more water.  You drew the pores for your homework.  It is described for you on bartsch page 31.

Stomata and Gas exchange

-Many factors affect the opening and its regulation.  They are: 

*amount of water available

*temperature

*amount of light

*plant type (cactus, aquatic, “normal”)

C3 plants engage in a negative feedback loop.  The opening regulates these gases:

*water vapor

*carbon dioxide

*oxygen

Condition A: When there is more water available, pores open to allow gas exchange.  This drives photosynthesis at the chloroplast, which can be broken down into photolysis (light dependent) and dark (light independent) reactions.

Condition B: When there is less water available, pores close to decrease water loss but this shuts down gas exchange (no CO2 and less H2O move), which in turn shuts down photosynthesis.

The three major plant types are C3, C4, and CAM.  See page 6 of the handwritten handout for a description.  Stomata are distributed differently in desert plants or xerophytes and aquatic plants or hydrophytes (see page 7 of handwritten handout you were given).

The fundamentals of transport (also see composite handout with pictures):

Cohesion-Tension: Xylem drives this capillary action and is present in

-root system

-pericycle

-shoot system

Pressure flow: Phloem moves sugar water from source to sink

*Glucose monosaccharides compose sucrose disaccharides which are the sugar source at the leaf.

*A structure called the sieve tube directs sap or sugar water to the fruit, also known as the sink.

*The sugar contained in fruit is called fructose.

*The entire process is driven by bulk flow, which in this case is the diffusion of water over a large area.  *A hydrostatic gradient promotes the movement of water from areas of higher to areas of lower concentration.  The movement of water from source to sink is an active transport mediated mechanism for sugar storage to support the developing seed within the fruit.  

Plant survival is driven by several classes of hormones, which are discussed in several other attachments you received.  The most important work was done by Darwin and Darwin, Boysen and Jensen, and Went (see http://bcs.whfreeman.com/thelifewire/content/chp38/3802002.html).  This is also discussed in your aud text on pages 520-521.  In addition to auxins, you should know all major classes of hormones described in your handouts (handwritten pages 7 and 8 and word file from 2008 and part of composite handout).

This sounds like a lot, because it is.  Your plant quiz is Thursday, March 21, 2013…multiple choice and a few short answers.  Here is what you need to do: study notes in the following order: Start with the plant overviews I gave you to get your feet wet.  On your own, you need to read this handout (it is the bridge to the handwritten notes and hopefully clarifies some stuff in there).  Then you can look to the handwritten notes and start reading those through; they are mixed up from a few years.  I will hit the key points of all of it throughout the week.  Important visuals are in the composite handout scans you are getting now.  The key stuff is differences between monocots and dicots, role of all hormones in plant growth, and clarification on pressure flow and cohesion-tension, in that order.  Hormones are also clarified in that brief revised word file I sent you from 2008.  If you know what is good for you, you will study your notes because there are some key things in there. So, please be dutiful!  You need these notes OFTEN plus the other pdf docs I will send over the next week.

—NED (
