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Photosynthesis- energy harvesting process
Flower/bud, stem, root -> major plant structures
Sexual reproduction structure = seed

*Key Ideas in Energy Harvest by Plants
-Leaves harvest light, deliver nutrients downwards
-Roots send H2O upwards to fuel photosynthesis (after the rain, for instance)
-This water goes “up” (against gravity) to be split in a cyclic process that results in sugar formation

Plant cell growth: Apical meristem (up+down), lateral meristem (side to side); rapidly divide/mitotic, primary, secondary, differentiate -> mature

Aim: What are the characteristics of plants?

Sexual Reproductive Structures:
-Bud leads to fruit
-Sexual reproduction is accomplished by cross pollination in angiosperms (flowering plants)
-Successful self- or cross- pollination concludes in fruit formation
-Know the differences between monocot + dicot!! 

-Algae gave rise to land plants, which reproduce sexually and asexually
-The bud + fruit portion of the shoot system carry out sexual reproduction
-The modified root + stem systems drive asexual vegetative propagation
-Roots grow away from the tap center
-Xylem (transports water + minerals) + phloem (transports sugar + water) - transport vessels exist in the root + stem
-In land plants, nutrients are cycled through the root, stem, and leaf using xylem + phloem
-The algae that lead to these reproductive + growth adaptations were unicellular autotrophs: Rhodophyta (red), Phaeophyta (brown), Chlorophyta (green)

1st Nonvascular plants, or bryophyta (liverworts, mosses)
2nd Tracheophyta or vascular plants:
Ferns=pteridophyta (without seeds)
Confers (naked)=Coniferophyta (with seeds)
Flowering plants (covered)=anthophyta (with seeds)

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

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

For the nonvascular mosses, G is dominant. For vascular ferns OR flowerers (all), S dominant.

The key land plant adaptations for reproduction allow 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 vis diploid sporophyte, but no seeds are involved. Seed plants - gymno/naked seeds and angio/protected seed. Pollen united with ovary on land to form seed.
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Classes: monocot, dicot
Cycadophyta

Stems: primary: xylem + phloem; vascular cambium- herbaceous/all plants), secondary: wood/trees
Leaves: Blade, petiole, cuticle, mesophyll: photosynthesis site
Roots: tiny root hairs- vascular tissue

Transpiration Pull + Stomata: Cohesion-Tension involved here!
Pressure Flow: Source → sink involved here!

Transpiration pull
→ Stomata (under C3 leaf): Drive fluid flow
Guard cell plumps up - the hole or stoma (not the cell) opens[image: image1.png]




Guard cell deflates - the hole or stomata closes[image: image2.png]FuAlio
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Stomata and Gas Exchange
Many factors affect the opening and its regulation:
-amount of H2O available to plant
-temperature; amount of light
-plant type (cactus, aquatic, “normal” C3)

Opening Regulates
H2O vapor, CO2, O2
Condition A, Condition B: Negative feedback/C3 plants

A: Increase in H2O: pores open to allow gas exchange, drives photosynthesis (photolysis, dark reactions)
B: Decrease in H2O: pores close, photosynthesis shuts down (no CO2, less H2O)

Cohesion-Tension: operate in the xylem, which transports to the root system, the pericycle, and the shoot system
Pressure Flow: source → sink, operates in phloem, glucose monosaccharides compose sucrose disaccharides (source at leaf)

Sieve-Tube: Fruit=Sink
Bulk Flow- water diffusion over large area
Hydrostatic Gradient- water movement
Source → Sink, pressure flow: This is an active transport mediated mechanism for sugar storage to support the developing seed within fruit!

Plant Tissues
Dermal=epidermis (cuticle + root hairs)
Ground=thin, active (parenchyma)

  thick, nondividing, alive (collenchyma)

  thick, dormant (sclerenchyma)
Vascular=xylem + phloem

Characteristics of root + stem: Towle 605, 610
