Name __________________________________________________________
 Class ___________    Date due _____________
Lab 13: Plant Pigments and Stomates
_________________________________________________________________________________________________________________________         

Purpose
Do red leaves have the same pigments as green leaves? How do plants obtain CO2 for photosynthesis?
Introduction

Through the process of photosynthesis, plants convert energy from the sun into energy that is stored in food. Pigments make photosynthesis possible. Chlorophyll is the primary pigment in most plants. It is within chlorophyll molecules that light energy is converted to chemical energy. Chlorophyll also gives green plants their color. What about plants that do not have green leaves? What pigments are found in these plants?
Scientists can use a process called chromatography to determine which pigments are found in a particular plant. In one type of chromatography, a mixture of pigments is deposited on a piece of paper. A solvent, such as alcohol, is used to carry the pigments along the paper. Because each pigment moves at a different rate, the pigments become separated. The paper with the separated bands of pigments is called a chromatogram.
Both plants and animals have a layer of tissues called the epidermal layer, which serves as their barrier from the outside world. Plants need to exchange gases into and out of the leaf during the process of photosynthesis, in order to do this plants have special pores called stomata. The stomata pores are surround on both sides by jellybean shaped cells called guard cells. Unlike other plant epidermal cells, the guard cells contain chlorophyll to do photosynthesis and have large vacuoles. These organelles allow the cells to expand/contract to open or close the stomata. Guard cells also close when dehydrated. This keeps water in the plant from the escaping when in need. 

Most stomata are on the lower epidermis of the leaves rather than the top. This prevents transpiration, or the evaporation of water from plants. The number of stomata on the epidermal surface can tell you much about a plant. Usually a high concentration of stomata indicates a fast growth plant  that lives in a wet climate. Lower concentrations of stomata indicate lower rates of photosynthesis and growth or adaptations for dry weather.

In this lab, you will use chromatography to determine whether a red-leafed plant has the same pigments as a green-leafed plant. You will then compare the guard cell and stomate concentration on different leaves.

Materials
• Microscope
• Clear Nail polish
• Clear tape
• Different plant leaves
• Slides and coverslips
• Metric ruler
• 2 large test tubes
• test-tube rack
• 2 chromatography paper strips
• isopropyl alcohol
• colored pencils

• green and red leaves
• quarter
Pre-Lab Questions

1. Design an Experiment What is the purpose of this lab?
________________________________________________________________________________________________________________________________________________________________________________
2. Predict Will red leaves contain the same amount of chlorophyll as green leaves? Why or why not?
________________________________________________________________________________________________________________________________________________________________________________
Procedure A- Pigment testing
1. Lay one strip of chromatography paper flat on a sheet of clean paper. Place the green leaf at one end of the strip as shown in Figure 1. Rock the edge of a quarter back and forth over the leaf at a location about 2 cm from the end of the strip. This motion will transfer leaf pigments to the chromatography paper.
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Figure 1 How to transfer pigment

2. Repeat Step 1 with the red leaf and the second strip of chromatography paper.
3. Fill each test tube to about 1cm from the bottom with alcohol. Make sure the alcohol is not higher than the pigment line. 

4. Place two test tubes in the test-tube rack. Label the test tube Red or Green, depending on which assembly you used and place the chromatography paper into the test tube. 
5. Leave the test tubes undisturbed for 15–30 minutes. Check them every 5 minutes to see how far up the paper strip the alcohol has moved. When the alcohol reaches the bottom of the paper clip, remove the stopper and strip assembly from the test tube.
6. Allow the papers to dry. Use colored pencils to draw what you observe on each strip in the observations section. Label the drawings Green Leaf and Red Leaf.
Procedure B- Guard cells and stomata observations
1. Obtain 2 leaves from two different plants  (do one leaf at a time)

2. If the leaf is too thick to use under the light microscope follow steps 3-7 otherwise skip to step 8
3. Paint a thick patch of clear nail polish on the underside of the leaf being studied. Make a patch at least one square centimeter. 

4. Allow the nail polish to dry completely.  

5. Tape a piece of clear cellophane tape to the dried nail polish patch. 

6. Gently peel the nail polish patch from the leaf by pulling on a corner of the tape and peeling the fingernail polish off the leaf. This is the leaf impression you will examine. 

7. Tape your peeled impression to a very clean microscope slide. Use scissors to trim away any excess tape.

8. Place the leaf impression or the leaf under the microscope and locate guard cells under the scanning objective. Be sure to look at the underside of the leaf, there are more stomata there.

9. Increase the magnification to high power and sketch (use color) the guard cells and stomata in the observations section.
10. On low power count the number of stomata present in three different areas of the leaf you are looking at and record the data below
	Leaf
	Area 1
	Area 2
	Area 3
	Average # stomata

	Leaf 1
	
	
	
	

	Leaf 2
	
	
	
	


Observations:

Chromatography






    Green leaf



  Red Leaf
Guard cells
Leaf 1







Leaf 2


Analyze and Conclude

1. Compare and Contrast How are the two chromatograms similar? How are they different?
____________________________________________________________________________________________________________________________________________________________________
2. Apply Concepts Based on your results, does a red-leafed plant undergo photosynthesis? Explain your answer.
____________________________________________________________________________________________________________________________________________________________________
3. Apply Concepts What advantage could there be for a leaf to have pigments other than chlorophyll?
____________________________________________________________________________________________________________________________________________________________________
4. Explain in detail how guard cells open and close the stomate.

____________________________________________________________________________________________________________________________________________________________________
5. Describe the gas exchange that occurs through the stomate

____________________________________________________________________________________________________________________________________________________________________
6. Why are more stomata located on the underside of the leaf rather than the top?

____________________________________________________________________________________________________________________________________________________________________
7. Describe when the guard cells would close the stomate

____________________________________________________________________________________________________________________________________________________________________
8. Compare the average number of stomata in each leaf, what does this tell you about their environment?

____________________________________________________________________________________________________________________________________________________________________
9. Define transpiration (look it up if you have to)

____________________________________________________________________________________________________________________________________________________________________
