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Summary: 
This lesson presents the five major hormones in horticulture. Students will learn how and when each of these hormones acts on the plants and be able to recognize the results of these hormones.

Keywords: plant hormone, auxin, cytokinins, gibberellin, abscissic acid, ethylene

Subjects related to TEKS: 
TEKS for plant hormones
§130.20. Horticulture Science

(3) The student identifies structures and physiological processes used in plant production. The student is expected to:

(A) examine unique plant properties to identify and describe functional differences in plant structures, including roots, stems, flowers, leaves, and fruit;

§130.21. Advanced Plant and Soil Science

(14) The student identifies how plants grow and how specialized cells, tissues, and organs develop. The student is expected to:

(A) compare cells from different parts of the plant, including roots, stems, and leaves, to show specialization of structures and functions;



Grade Level: 10th -12th
Learning Objectives: 

 The learner will: 

· Understand and be able to distinguish between the functions of plant hormones
· Explain how auxin stimulates plant tropisms.

· Draw how cytokinin effects growth of a plant.

· Explain how gibberellin and absciscic acid are related.

· Understand how ethylene affects nearby plants.

· Experiment and observe the effects of auxin and ethylene.

· Draw conclusions about what their observations teach them about auxin and ethylene.

· Recognize and observe the results of plant hormones in the environment. 
Time Required:
· 1–2, 50 minute class periods- PowerPoint and Handout

· 1, 50 minute class period- experiment set up

· 10 minutes each day to observe experiment and record observations

· 1, 50 minute class period- experiment conclusions and clean up, outdoor observations

Materials: 

· Plant Hormones PowerPoint Presentation
· Plant Hormones Handout and KEY 
· Ethylene Experiment handout (1 per group)

· Auxin Experiment handout (1 per group)

Students and Teachers should have general background knowledge of the following topics: 

· Chloroplasts and photosynthesis

· Stomata and respiration

· Plant transport systems (xylem and phloem)

· Mitosis of plant cells

· Plant yearly cycles (long/short day plants)
Presentation/Explanation: 
The PowerPoint describes each plant hormone and the effects of the hormone on plant growth. Be sure to allow ample time for students to fill in their hand out and to allow for discussion. Remember to discuss not only the general effects, but why they are important and essential to plant growth.
Application:

· Ethylene and Auxin Experiments
Break the class into 2, 4, or 6 groups (depending on class size) half of the groups should prepare and test the ethylene experiment and the other half should test the auxin experiments.

These experiments will last 5 days. On the first day, hand out the instruction sheets to each group and allow students to prepare their projects. After all are set up, ask each group to present their experiment to the class and explain how they set it up. Each day (days 2-4) have each group take a few minutes to observe any changes in their experiments, take pictures and record these observations. On the final day, each group should make a final observation and record their conclusions. Each group should give a short summary presentation to the class. Last, ask each group to break down their experiment and dispose of the trash properly.
[You will need to prepare the bean plants prior to starting the experiment.]
· Outdoor Observations and Hormone Recognition Activity
Take the class outside and observe the plants of the school grounds for signs of plant hormone activity. [You should keep an eye out for good examples found to point out to your class] You may ask your students to take a notebook and record what they find and/or draw their observations. Great examples of each hormone are: AUXIN- vines growing up a wall or a fence, CYTOKININ- new shoots growing from a tree trunk, GIBBERELLIN- bolting flowers, weeds growing knee height (in the spring), ABSCISIC ACID- trees losing leaves, grass losing green color (in the winter), ETHYLENE- fruit ripening on a tree, flowers growing old (senescence)… 
Safety Issues: Be sure to be aware of food allergies concerning apples and bananas. If a student in your class has one of these allergies, you should alter the experiment and choose a different fruit to experiment with in your class.
Resources: 
· Great online source with an excellent video: 
http://www.untamedscience.com/biology/plant-biology/plant-growth-hormones
· Online, Free, PDF of Texas A&M Horticulture class textbook (excellent source for this lesson and other horticulture related lessons): http://generalhorticulture.tamu.edu/lectsupl/PDF/contents.html
· Auxin animation: http://www.kscience.co.uk/animations/auxin.swf
· Great online source: http://www.plant-hormones.info/index.htm
· Great online source with video and quiz on each hormone: 
http://education-portal.com/academy/lesson/plant-hormones-chemical-control-of-growth-and-reproduction.html
References: 
· https://www.boundless.com/biology/cellular-signaling-in-plants/how-hormones-coordinate-plant-functions/introduction-to-plant-growth-regulators-hormones/
· http://www.buzzle.com/articles/plant-hormones-and-their-functions.html
· http://generalhorticulture.tamu.edu/lectsupl/PDF/contents.html
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