Unit 9: Botany

Content Outline: Plant Hormones and Response (9.3)– Part 1
I. Plant Hormones


A. Auxin (The most important plant hormone)  A.K.A. IAA- Indoleacetic Acid.


1. It is produced by the apical meristem cells of shoots in the terminal bud.




a. Apical Dominance – IAA in high concentrations inhibits lateral buds from growing.


2. It is also responsible for phototropism (growing toward light) in plant tips.



a. Auxin accumulates on the “dark” side of the stem causing cells to elongate on that side.


3. In the roots, Auxin promotes lateral root growth (Plants need more support ( because plant is taller.)



4. It also promotes fruit development when produced by seeds after double fertilization has occurred. 

B. Cytokinins



1. It is produced by the apical meristem cells at the tips of roots. (It is an antagonistic hormone to Auxin.)



3. It also promotes lateral stem growth when in high concentration. (Cytokinin: Auxin ratio affects the TYPE of

                                      growth that occurs.)



4. It also retards aging of plant cells. (This hormone is in the little packet that comes with buying cut flowers.)

C. Gibberellins



1. It is produced in the seeds. 



2. It is also responsible for “bolting” (rapid seed embryo growth) and breaking dormancy in
                                     seeds (called germination). (The hormone is activated by water imbibing (means “coming into”) the seed.)



3. Promotes gigantic fruit production. (Bigger, heavier fruit means more $ for farmers and grocery 

                                    stores when you buy it.)


D. Abscisic Acid (ABA)



1. It promotes seed dormancy. (The hormone accumulates during seed development. it is inactivated by water.)

                                     (ABA : Gibberellin ratio determines what the embryo in the seed will do.) (Antagonistic to Gibberellin.)

E. Ethylene gas (This is the “Death” hormone.)



1. It promotes the rotting “ripening” of the fruit. (It is a positive feedback loop. Fruit storage? Fruit is stored in cold 

                                    coolers until needed. The cold inactivates the ethylene gas.)




a. “One bad apple spoils the bunch” and potatoes and onions produce a lot too.



b. Cold storage and CO2 are used for international and long storage.


2. It is also responsible for the Triple Response. 



Step 1: Gibberellin gets temporarily “turned off” (Due to an obstacle in the way of growth.)
                                                Step 2: Ethylene gas hormone gets “turned on”. (The plant grows sideways to avoid the obstacle.)


                Step 3: Ethylene gas hormone gets “turned off” and Gibberellin is “turned back on”. (Obstacle cleared.)
 Part 2
I. Plants responding to the environment


A. Plants respond to changes in the environment by changing their growth and development.

B. A stimulus sets in motion a signal transduction pathway causing the plant cells to respond accordingly.


1. For example, Bolting – This process is triggered by water (ligand) entering the seed.


2. For example, Greening – The plant begins producing chloroplasts in response to sunlight.

C. Hormones are released to target tissues to relay information. (Remember, only need small amounts ( cell amplifies.)


D. Tropisms – These are movements by plants in response to a stimulus. (+ - towards; (-)-away from)



1. Prefix tells the type of energy stimulus (photo - light, gravi - gravity, thigmo – touch)



2. Darwin’s experiment shows phototropism and Auxin production in the tip (apical meristem).
II. Photomorphogenesis – The term refers to changes in growth and development due to light influences.

A. Plants respond to red and blue wavelengths of light. (Remember, green is reflected back toward your eyes.)
III. Photoperiodism – The term refers to responses to a 24 hour period of time. (Measuring light time vs. night time lengths.)
A. Example, Flowering – It is about the total amount of uniterrupted nighttime “beauty sleep” length.
* Lightning storms can interrupt the nighttime beauty sleep and throw off plant timing.


1. Short day/long night plants 


2. Long day/short night plants



3. Day neutral plants (The amount of night time does not matter.)
IV. Gravitropism – This is responding to the “pull” of gravity. 

A. In Shoots (stems) – Plants are negatively gravitropic; In roots – they are positively gravitropic.

B. Gravity is detected by the accumulation of starch granules on the plasma membrane bottom of a cell.
V. Thigmomorphogenesis – This is responding to touch “pressure”. (For example, a Venus Fly Trap.)  
VI. Plant defenses against herbivory (plant eating):

A. Thorns (These are just modified leaves.) 

B. Distasteful substances/poisons (These are called canavines or tannins.)

