College Biology - Honors

Chapter 23

Plant Structures    
The root anchors the plant in the ground.  It spreads through the soil and absorbs water and soil minerals.  It transports these to the stem for delivery to the leaves.  Many roots store food substances and return them to the plant as needed.

The stem supports the leaves and holds them up to the light.  The stem is a busy thoroughfare, because transports water and minerals upward and transports foods, that have been synthesized in the leaves, downward.  Like the root, the stem often serves as a place in which to store food.  In many plants, green stems are also centers of photosynthesis.

The leaf is the center of much of the plant’s activity.  In most plants, it is the chief organ of photosynthesis.  It also exchanges gases with the atmosphere in the processes of respiration and photosynthesis.  Much of the water absorbed by the root has a one-way trip through the plant.  It escapes from the leaf as water vapor in the process called transpiration.

Plant Tissues Systems

Dermal – epidermis (single layer of cells), cuticle (waxy layer), trichomes (peach fuzz or root hairs)

Vascular – Xylem (tracheids and vessel elements), Phloem (sieve tube elements and companion cells)

Ground – Parenchyma (thin cw), Collenchyma (thicker flexible cw), Sclerenchyma (thick rigid cw)

Meristematic –This tissue is responsible for all growth of a plant throughout its entire lifetime. Cell reproduction via Mitosis. This tissue will form all the other tissues. All other tissues are derived from meristematic tissue. The equivalent tissue in animals would be stem cell tissue. Primary growth (up and down), Secondary growth (lateral growth, girth).

Plant Responses

Phototropic – Light         Gravitropic – Gravity        Hydrotropic - Water

Chemotropic – Chemical Nutrients         Thigmotropic - Barriers

Roots – Two types of roots are identified in vascular plants. They are taproots (monocots) and

               fibrous roots (dicots).  Roots convey water and nutrients by means of osmosis and by      

                active transport, meaning that ATP is used in the process.  Roots use energy to bring in

                 nutrients,  water follows by osmosis, and a one way pressure pushes the fluid upwards.

Stems – Monocot stems have vascular bundles that are scattered throughout the stem.  Dicot stems

               have vascular bundles located near the outer regions of the stem, forming a circular pattern.

                In woody stems, the xylem becomes wood. (heartwood or sapwood). 

Leaves – Leaves are the end of the line for water transport up and out.  They are the main region for photosynthesis, so they are the beginning of the line for sugar production. They are responsible for gas exchanges that are required for photosynthesis.  For all this to take place, openings called stoma allow passage to take place.  They are located on the underside of the leaves and are surrounded by guard cells that open and close the stoma as needed.  Check out the various leaf adaptations on pp598.

Additional Vocab for your consideration:  adhesion,  capillary action,  transpiration,  turgor

What are bulbs, rhizomes, corms, and  tubers???

