Unit 9: Botany

Content Outline: Plant Structure and Growth (9.1) – Part 1
I. Plant  “Organs”: 
A. Most plants live in two different environments: air and soil (Each is interdependent on the other for survival.)
B. The two organ systems of plants:
1. Root System (This system functions in the soil environment.)
a. Helps to anchor the plant to the ground or base.
b. Helps to absorb water and nutrients for use by the plant.
c. Helps store food. (Starch – glucose monomers strung together.)
d. Three types of roots exist:
i. Tap Root – There is one large root that dominates, like a carrot.
ii. Fibrous – There are many, equal-sized roots, like in grass.
iii. Adventitious – These are above ground braces for tall plants, like corn.
e. Root hairs – These dermal tissue extensions increase surface area for maximum 
                              water and nutrient absorption.
i. They are usually covered with by mycorrhizae - a fungus symbiant.
2. Shoot System (This system functions in the air environment.)

a. Stems (This includes the branches and plant trunk.)

i. Nodes and internodes (These are growth and environmental indicators.)
ii. Longer internodes indicate it was a “better” growing condition that year.
iii. Auxillary buds – These buds are located on the sides of branches.
iv. Terminal Buds – This one bud is located at the tips of branches.
b. Modified Stems:
i. Stolon – These are above ground runners for asexual reproduction.
ii. Rhizomes – These are below ground runners for asexual reproduction.
iii. Tubers – These are stems for starch (food) storage. (Like a potato.)
iv. Bulbs – These are starch storage leaves. (Like an onion.)

c. Leaves (These are the site of photosynthesis.)

i. Blade – This part of a leaf is the green fleshy part between the veins.
ii. Vein – Site of the xylem and phloem tissues. 

*Monocot  veins – run parallel;  Eudicot veins – branch out.
iii. Petiole – This is where the leaf connects to stem of the branch.
iv. Petiole-less – This is a sheath like structure for a new leaf, like in grass.
v. Leaves are very useful in identifying a species of plant.
vi.  Types of leaves: Simple, compound, double compound
d. Leaf Modifications – Things like spines (protection) and flowers (reproduction).
e. Leaf Stomata (stomate –singular) - These openings are created by the two Guard cells.
           i.            Controls the rate of Transpiration (water loss), CO2 entry, O2 release.
C. Monocot traits vs. Dicot traits
II.            Plant Tissues:
A.   These tissues run continuously through the entire organism.
B.   Three types of plant tissues exist:
1. Dermal (epidermis) -The “skin” basically.
a. It serves as protection for the plant against pathogens.
b. It can contain root hairs, if it is on the underground portion of the plant.
c. It can produce the cuticle (A waxy covering preventing dehydration.)(Above ground.)
2. Vascular - This tissue carries fluids.
a. Xylem ( It carries water up to the leaves through dead, hollow cells.
b. Phloem ( It carries sugar water down toward the roots through living cells. 
3. Ground Tissue - This is basically “filler” material.  Just storage mostly.
a. Pith - Ground tissue located inside the vascular bundles.
b. Cortex - Ground tissue located outside the vascular bundles.
  Part 2

I. Growth – This term refers to the increase in mass due to cell division.
II. Development – This term refers to the sum of all the changes that occur within an organism.
III. Plant Growth 
A. Flowering plant growth periods:
4. Annuals – These plants live, flower, reproduce, and die within one year.
5. Biennials – These live, flower, reproduce, and die within two years. (First year they store energy; The second year they reproduce.)

6. Perennials – These plants live for many years provided no infection or trauma occurs.
B. Plants grow their entire lives so long as the environment is favorable (Not winter –dormant) and no trauma.
IV. Meristematic Tissues:
A. Apical meristem – This tissue is responsible for primary growth. (Growth in length.)

1. It is found in herbaceous and woody plants.
B. Lateral Meristem – This tissue is responsible for secondary growth. (Growth in width.)

1. It is found only in woody plants.
C. Pith – dead filled in ground tissue INSIDE the vascular bundle ring. 
1. Early wood (Spring growth) – These are the light rings. (These cells are larger and less compact cells that carry more water.)(Think Spring Rains.)
2. Late wood (Summer/Fall growth) – These are the dark rings. (These cells are smaller and more compact cells and therefore carry less water.) (water won’t be need once the leaves fall off.)
3. Early + Late = 1 Growth ring (year). (These rings are Environmental indicators of years past.)

i. Wide ring – good growing conditions; thin ring - bad conditions.
4. Heartwood – This wood is used to make lumber and telephone poles. (It is filled in xylem.)

5. Sapwood – This wood is used to make paper. (It comes from functional xylem.)
