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Viewing Plant Stomata 
Standards:

3.3.10 A   Explain the structural and functional similarities and differences found among 


     living things.

· Explain the relationship between structure and function at the molecular and cellular levels.

4.7.10 B  Explain how structure, function and behavior of plants and animals affect their 


ability to survive.

· Describe an organism’s adaptations for survival in its habitat.

3.1.7 A   Explain the parts of a simple system and their relationship to each other.

· Describe a system as a group of related parts that work together to achieve a desired result (e.g., digestive system).

· Distinguish between system inputs, system processes and system outputs.

3.2.10 B  Apply process knowledge and organize scientific and technological phenomena 


    in varied ways.

· Develop appropriate scientific experiments: raising questions, formulating hypotheses, testing, controlled experiments, recognizing variables, manipulating variables, interpreting data, and producing solutions.

3.7.10 A   Identify and safely use a variety of tools, basic machines, materials and 


     techniques to solve problems and answer questions.

· Select and safely apply appropriate tools, materials and processes necessary to solve complex problems.

3.7.10 B   Apply appropriate instruments and apparatus to examine a variety of objects 


     and processes.

· Describe and use appropriate instruments to gather and analyze data.
Introduction:

The epidermis of a leaf has microscopic openings called stomata. Stomata allow the exchange of gases between the plant and the outside environment. The rate of gas diffusion is regulated by two guard cells. As water enters the guard cells their shape changes thus opening the stomata. When the stomata are open, diffusion rates of carbon dioxide, water vapor, and oxygen are great. Therefore when water leaves, the guard cells relax, the stomata closes, and diffusion rates are reduced. The closing of the stomata help the plant by preventing dehydration due to loss of water vapor. Generally stomata are open during the day and close at night. Functioning of the stomata could be affected by light intensity, stress (disease, insects, etc…), climate, and/or latitude.
The focus of this lab is to learn how to prepare a cast of leaf stomata.  After mastering this technique, students will be able to explore stomatal distribution and possibly stomatal opening and closing in response to various factors.  Possible investigations could include:

1. stomatal distribution: top vs bottom

2. stomatal distribution: various plant species

3. stomatal opening: various times of day

4. stomatal opening: various leaf positions on the tree

Guiding Questions:
Vocabulary:

Materials:
Microscope slides

Microscope

Clear Scotch tape (shiny kind) 

Clear fingernail polish (not strengthener)

Various leaf specimens

Safety Notes:
1. Avoid using plants which may cause skin irritations.

Procedure:
1. Select leaf.  Be sure it is dry.  To prepare cast of leaf surface, paint small area of leaf surface with nail polish.  Allow the area to dry completely.  No longer than 15 minutes because polish, which remains on the surface longer, will be difficult to remove.

2. Cut a piece of Scotch tape approximately 3.0 cm in length.  Fold a small portion of the tape over onto itself to use as a ‘handle’.  Once the polish is dry, place the sticky surface on the nail polish cast and press gently.  Using the ‘handle’, carefully pull the nail polish cast from the leaf surface.

3. Place the cast on a clean microscope slide.  Press gently.  The adhesive on the tape should mount the cast onto the slide.

4. Examine the slide under high power to view stomata.

Viewing Plant Stomata

Evaluation:





Name_________________________

1. Sketch your cast.

2. Why does the leaf need to be dry for the procedure? (Think!)

3. What problem would leaf hairs present?  How could this be reduced? 

Viewing Plant Stomata - 2

Possible Application:  Determining which leaf surface has stomata

1. Select two leaves.

2. Label one microscope slide adaxial (top surface) and another abaxial (bottom surface).Prepare two casts as described in the Procedure for Viewing Plant Stomata – 1; one of the adaxial surface and one of the abaxial surface.

3. Examine the slides under high power to view stomata.

Viewing Plant Stomata - 2

Evaluation:





Name_________________________

1. Sketch your casts.  Be sure to  label which is which.

2. Which surface of the leaf has more stomatal pores?  Why?
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