NASA Langley partnered with the Virginia Living Museum and two schools to
create ozone bioindicator gardens for citizen scientists of all ages. The
garden at the Marshall Learning Center is part of a community vegetable
garden designed to teach young children where food comes from and
pollution in their area, since most of the children have asthma. The Mt
Carmel garden is located at a K-8 school. Different ozone sensitive and ozone
tolerant species are growing and being monitored for leaf injury. In addition,
CairClip ozone monitors were placed in the gardens and data are compared
to ozone levels at the NASA Langley Chemistry and Physics Atmospheric
Boundary Layer Experiment (CAPABLE) site in Hampton, VA. Leaf
observations and plant measurements are made two to three times a week

throughout the growing season.

Pictured to the right are young citizen scientists
planting seeds and a NASA Intern checking the

ozone monitor at the museum garden.
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Color Worksheet

1-3

Green

3-5

Yellow

6-8

Orange

9-10

Red

11-13

Purple

+13
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WORKSHEET 1

Measuring with Blocks

How many blocks tall is this plant?

. What is today’s date?

Pick 3 plants in the garden

2. What is the first plant’s ID number?

3. How many blocks tall is this plant?

IS

. What is the second plant’s ID number?

5. How many blocks tall is this plant?

=

. What is the third plant’s ID number?

7. How many blocks tall is this plant?

WORKSHEET 2

Finding out what plants are in the garden

. What is today’s date?
. How many different types of plants

)

are in the garden?

3. What are the names of the plants with each of these leaves?

Prediction

‘Which plant do you think will be the tallest at the end of the summer? Which plant do you think
will be the shortest at the end of the summer?

WORKSHEET 3

Taking Measurements

Learning to take measurements

1. What is today’s date?

Pick 1 plant in the garden

2. What is the temperature outside today?

Choose a plant

3. What is the plant’s ID number?

4. What is the height of the plant in inches?

(Use a ruler to make measurement)

5. What is the length of the labeled leaf at the

top of the plant?

=

bottom of the plant?

. What is the length of the labeled leaf at the

Prediction

Do you think the leaf at the top of the plant or the bottom of the plant will be longer by the end

of the summer?

WORKSHEET 4

Ozone in the Garden

Determining signs of ozone injury on plants

1. What is today’s date?

2. How many plants total are in the garden?

3. Which plants show obvious signs of ozone injury? (Circle all that apply)

Tobacco Snap Bean Milkweed
La Chipper Potato Lady in Red Cutleaf Coneflower
4. How many of each plant show signs of ozone injury?
Tobacco Snap Bean
Milkweed La Chipper Potato
Lady in Red Cutleaf Coneflower
Prediction

‘Which plant will show the greatest amount of ozone injury by the end of the summer?

WORKSHEET 5

Ozone and Leaves

Determining signs of ozone injury on leaves
Pick 1 plant in the garden

-

. What is today’s date?

~

. What is the plant’s ID number?

w

. Select a labeled leaf. What is the leaf
ID number?

. Does this leaf show Yes or No

IS

signs of ozone injury?

o

. Is there signs of ozone injury anywhere Yes or No

else on this plant?

=y

. On a scale of 1-5 ( 1= very unhealthy and 5= very healthy) how would you rank the
overall appearance of the plant’s health? (Circle one)

1 2 3 4 5

Prediction

Based on your answer to question 5, what do you think this plant’s health ranking will be by the
end of the summer?

WORKSHEET 6

~

-

IS
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Determining the type of injury found in the garden
Pick 1 plant in the garden

. What is today’s date?

. What is the plant’s ID number?

. Measure the height of the plant in inches

. Select a labeled leaf. What is the leaf

ID number?

. Measure the length

in inches

. Does this leaf show signs of ozone injury? Yes or No

. Is there signs of ozone injury anywhere

else on this plant? Yes or No

. Estimate what percent of the whole plant

is impacted by ozone injury

. Is there other signs of injury not related to ozone on the plant? If there is, briefly

describe what you see below.

WORKSHEET 7

A Look At Stippling

What is the severity of ozone injury on the affected leaves
1. What is today’s date?

2. Take a look at one of each type of plant in the garden. Each has two labeled leaves,
one at the top and one at the bottom. Examine each leaf and determine the percent
stippling present using the choices below on each leaf.

Percents: 0% 6% 25% 50% 75% 100%

Tobacco | Snap Bean | Milkweed | Potato Lady in | Coneflower | Average
Red Stippling
Percent

Top Leal
Percent

Stippling

f

Bottom Leaf

Percent

Stippling

Average

Stippling

Percent

3. To find the Average Stippling Percent for the columns
- Add Top Leaf Percent Stippling value to Bottom Leaf Percent Stippling value
- Divide the new total by 2 to find the average value per plant

4. To find the Average Stippling Percent for the rows
- Add all of the Top Leaf Percent Stippling values together
- Divide by 6 to find the average value for all of the Top Leaves
- Then add all of the Bottom Leaf Percent Stippling values together
- Divide by 6 to find the average value for all of the Bottom Leaves

Continue on next page

WORKSHEET 7

A Look At Stippling

‘What is the severity of ozone injury on the affected leaves

1. Which plant had the highest
Average Stippling Percent?

2. Which plant had the lowest
Average Stippling Percent?

3. Did the Top Leaf or Bottom Leaf
have a higher Average Stippling

Percent?

Prediction

‘Which plant do you think will have the highest Average Stippling Percent by the end of the
summer? Which leaf (top or bottom) do you think will have the highest Average Stippling

Percent by the end of the summer?
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