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Figure 1

be necessary to adjust the diaphragm s, that there js sufficient light Passing through the cells.
Notice the irregular shapes of the €pidermal cejjs. Notice the 8uard cells, which are pairs of
kidney»shaped cells scattereq throughout the epidermis. The spaces between the guard cells
are the stomata.
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Part B. Estimating the Number of Stomata

A

1. Observe the slide of the crisp lettuce leaf epidermis under low power of the microscope.
Count the number of stoma-guard cell units you see in the low-power field of view. Record the
number in Data Table 1.

2. Carefully switch to high power. Count the number of stoma-guard cell units you see in the

high-power field of view. Record the number in Data Table 1.

3. Using the transparent plastic metric ruler, measure the diameter of the low-power field of view

in millimeters. Note: See Laboratory Investigation 4 for step-by-step directions on how to measure
the diameter of a field of view. Calculate the diameter of the high-power field of view. Record
the radii of the fow-power and high-power fields of view in Data Table 2. The radius is equal to
one half of the diameter.

4. Calculate the area of the low-power and high-power fields of view using the formula:

area = r?

Record this information in the appropriate place in Data Table 2.

5. To determine the number of stomata in a square centimeter of lettuce leaf epidermis, use the

following formula:
total number of stomata

stomata/cm? =

area (cm?)

Calculate the number of stomata in a square centimeter for low power and high power. Record
this information in the appropriate place in Data Table 2.

6. With the metric ruler, measure the size of the entire lettuce leaf. Calculate the area of the

lettuce leaf using the following formula:
area (cm?) = width (cm) x length (cm)

Estimate the number of stomata in the lettuce leaf. Record this information in the appropriate
place in Data Table 2.

Observations

Magnification Magnification

Crisp Lettuce Leaf Wilted Lettuce Leaf
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Low Power High Power
Number of Stomata
Data Table 2
Measurement Low Power High Power
Radius (mm)
Radius 2 (mm?) ,
Txr? ¥ 3.14 x 3.14 x
Area (mm?)
Area in cm?
(Areain cm? - reainmm?

Total number
of stomata

area in cm?

Stomata /cm?2 =

Area of lettuce leaf (cm?2) =
width (cm) x length (cm)

Number of stomata/leaf =
area of lettuce leaf x stomata/cm?

Analysis and Conclusions

1. Compare the sizes of the stomata in the crisp and wilted lettuce leaves.

2. Explain the size difference between the stomata in the crisp lettuce leaf and the stomata in the

wilted lettuce leaf.
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3. What is the function of the guard cells?

4. Is the low-power estimated number of stomata close to the high-power estimated number?

Why might the numbers be different?

Critical Thinking and Application
1. Where would you expect to find stomata on the leaves of a floating water lily plant? Explain

your answer.

2. Why do you think the stomata of a plant are open during the day and closed at night?

3. What would happen to a plant if its leaves were completely coated with petroleum jelly?

Explain your answer.

4. Would you expect the leaf of a desert cactus or the leaf of a water lily to have more stomata

Explain your answer.
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