
Investigating Variables Affecting the Opening and Closing of Stomata in C3 plants 

Learning outcome: to investigate variables that affect the stomata. 

Leaf stomata are the principal means of gas exchange in vascular plants. Stomata are small pores 

that are opened or closed under the control of a pair of banana-shaped cells called guard cells.   

When guard cells are flaccid, the stomata are closed. Turgid guard cells bulge outward, causing 

the stomata to open.   

When open, stomata allow for gas exchange: CO2 to enter the leaf and O2 to escape. However, water may also be 

lost from the plant when their stomata are open.  When closed, O2 builds up in the leaf, and O2 may bind to rubisco 

and enter the Calvin cycle instead of CO2. This is called photorespiration and results in CO2 being produced by the 

Calvin cycle rather than sugar.   

While C4 and CAM plants have evolved adaptations to minimize photorespiration, the majority of plants are C3 

plants and have no special adaptation to avoid photorespiration. This experiment will focus on C3 plants. 

C3 plants may respond to environmental variation in temperature, sunlight, air humidity, and availability of water by 

opening or closing stomata in order to balance water loss with photorespiration. 

  

Images taken from: https://www.youtube.com/watch?v=6_fGT1ksXKM 

Choose one of the following questions to investigate or choose your own (must be approved by instructor):  

1) How does the level of humidity affect the opening or closing of stomata in a C3 plant? 

2) How does the level of light affect the opening or closing of stomata in a C3 plant? 

3) How does ______ affect the opening or closing of stomata in a C3 plant? 

Hypothesis for your selected question: 

 

 

Label you plant with your treatment variable and place it under the selected conditions for one week.  

There will be one control plant at ambient environmental conditions in the lab by the windows. 

Next lab, you will determine the proportion of open and closed stomata in your treatment plant compared to 

the control plant. 

Procedure (after one week of experimental treatment) 

1. Collect a leaf your experimental plant and a leaf from the control plant. Do not mix them up – keep track of 

which is which! Describe the leaf specimens in the space provided in the table, especially noting any 

differences in appearance, and include a drawing of the leaves.  

Complete the following steps for both the experimental and the control leaf: 

Open stomata Closed stomata 



2. Pain a thin strip of clear fingernail polish on a section of the underside of the leaf (paint between parallel 

veins). Allow the fingernail polish to dry completely. 

3. Place a piece of clear tape of the dried nail polish. Gently but firmly press the tape onto the leaf. 

4. Peel the tape from the leaf which now contains an impression of the the leaf cells and place the tape sticky 

side down onto a microscope slide. Stat at scanning power (40x tot. mag.) and gradually increase 

magnification.   

5. Count the number of stomata in the field of view at high power (400x tot. mag.) or with the oil immersion 

objective (1000x tot. mag.). Determine whether each stoma is open or closed. Count three areas on the leaf 

and calculate the average proportion of open and closed stomata. 

6. Calculate the density of stomata by dividing the average number of stomata by the area of the field of view  

a. at high power (400x tot. mag.). the area of the field of view is 0.16mm2. 

b. with oil immersion lens (1000x tot. mag.) the area of the field of view is 0.02mm2 

 

 Experimental leaf specimen: 

Description and sketch 

 

 

 

 

 

Control leaf specimen: 

Description and sketch 

Area 1: total number of stomata   

Area 1: number of open stomata   

Area 2: total number of stomata   

Area 2: number of open stomata   

Area 3: total number of stomata   

Area 3: number of open stomata   

Average number of open stomata   

Average % of open stomata out 

of total number of stomata 

  

Avg number of open stomata per 

mm2  (avg # open/area of field of 

view see 6a or 6b) 

  

 

 

Conclusion: Describe your results and explain whether your hypothesis was supported.  

 

What do you think can account for differences in the proportion of open stomata?  

 


