Nedwidek plant physiology crib intro

Bio
Original: Nov, 17, 08; rev March’13
Notes below will not be gone over in detail in class.

Note that photosynthesis rates can be quantified by the rate of release of evolved oxygen from a plant, and that the overall balance sheet for psynth withdraws carbon dioxide and water from environments to yield sugar and gaseous oxygen.

NUTRIENTS AND FUNCTIONS OF PLANT PARTS:

Roots grow apically from a tap center (this is downward from the center of gravity of the plant); the vascular center and outer pericycle contains meristem.  Xylem conducts water and minerals and phloem conducts sugar/sap.  major physiological differences between mono and dicot roots can be found on towle p 605.

Stems: the terminal bud is where growth occurs from meristem; it is primary/apical, and gives rise to dermal, ground, and vascular tissue.  Cortex and pith are for support, storage, and psynth.

Epidermis, on the outside of a stem, protects against water loss.

Vascular tissue transports water, dissolved nutrients, and hormones.

In plants, the vascular cambium is primary xylem and phloem, while wood is considered secondary xylem in phloem; wood is the hardest material in trees, while cambium is it in herbaceous plants.  major differences between mono and dicot stems can be found on towle 610.

Leaves are of course the major photosynthetic structure.  The blade or "leafy" part of teh leaf connects to the stem of the plant by a petiole or stalk.  The upper epidermis makes a cuticle to protect the leaf from water loss.  The lower epidermis, contains guard cells that regulate the stomata, controlling the gas flow in and out of the leaf.  Three major gases, carbon dioxide, water vapor, and oxygen, come and go into plants through these holes.  Under the epidermis are the mesophyll, palisade, and spongy cells.  you well know that these dells are loaded with chloroplasts because they can absorb the most light there.

"Special" or modified roots, stems, and leaves usually confer adaptive advantage (what is this?) for either reproduction or energy storage.

ROOTS ACQUIRE MINERALS via stages of active transport and diffusion.  see audesirk p 479.

ROOTS ACQUIRE NUTRIENTS through mycorhizae and nodules that are involved at least partially in nitrogen fixation.  see audesirk p 480.

PLANTS ACQUIRE AND TRANSPORT WATER using the vascular tissue called xylem.  You should read about the COHESION-TENSION  and TRANSPIRATION PULL theories for water movement on audesirk 482.

PLANTS TRANSPORT SUGAR using the vascular tissue called phloem or sap.  The PRESSURE FLOW theory which describes the movement of sap from source to sink, completes the schematic I gave you in class for how the roots and shoots of a plant interact in terms of what is delivering the water, what is splitting it, and how the nutrients are distributed. see audesirk 485.

PLANT HORMONES

In plants, these small molecules regulate growth rate and response. The main plant hormones are auxins, gibberellins, ethylene, cytokinins, abscisic acid acid.  Synthetics are used to promote growth (as in propagation) or overgrowth (these can be herbicidal).

Responses elicited by plant hormones in real time are ____tropisms:

photo- (to light), thigmo-(to touch), gravi- (root down or stem up), chemo- (to chemical stimulus)

Nastic movements are either thigmonastic, to touch, or nyctinastic, to cycles of light and dark, also known as photoperiod.

Seasonal responses are to the precise photoperiod a plant experiences over time.  The elements here are the critical night length as well as the day -night length, and this explains why sometimes houseplants that normally will flower outside fail to do so in your home, where the ambient lights are often on well into the night.

The fall colors are due to the steps leading up to leaf abscission.  The breakdown of chlorophyll is a photoperiodic response, combined with a temperature response to the climate shift toward colder weather.  The pigments important in leaves include chlorophylls which reflect green, carotenoids which reflect red and yellow, and anthocyanins, which reflect red and purple and absorb in the yellow-green range--correct this in your notes as I may have implied in previous notes that phycocyanins were present in plants, but they are not.  Phycocyanins are in cyanobacteria, or photosynthetic bacteria.

Plant quiz March 21, 2013

Sincerely,

Dr. Ned.
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