Plant Growth - Life Science Investigation

Adapted from Wisconsin Fast Plants at fastplants.org

Part A: EXPLORE: Make a Germination Necklace

Here’s what each camper will need: Seeds will develop, under the right conditions, into
a new plant. Have you ever watched a seed

1. Plastic jewelry bag grow? We are going to create a live corn

2. 2 ft piece of yarn or string necklace, which you will care for and observe as it

3. Two cotton balls grows. If you want to, you can use two corn

4. 2 corn seeds varieties—so that you can observe and compare

5. Water them as they germinate.

6. 2 cotton swabs

Procedure:

1. You should have two corn seeds. Draw a picture of and provide a written description of
each seed.

2. Get one plastic “jewelry” bag, two cotton balls, a piece of yarn or string, and a cup of
water.

3. Dip the two cotton balls in the water so that they are completely wet but not dripping
wet. Too much water will keep the seeds from germinating (sprouting), because the
conditions will not be right.

4. Place the cotton balls in the plastic bag. Make ~\[am/
sure that the cotton fills up the plastic bag almost o) |
to the top. ]

5. Place one corn seed on one side of the cotton ball
so that it is held in place between the plastic and q~C,,,;.(-,,‘,l
the cotton ball about halfway up the bag. D\ )
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6. Place the second corn seed on one the other side
of the cotton ball so that it is held in place between
the plastic and the cotton ball about halfway up the L/
bag. w Side

g Frontvie side

7. Seal the bag so that there is air in the bag, but that
it is not blown up like a balloon.

8. Create a small hole in the bag ABOVE the seal. String the yarn through the hole in the
jewelry bag. Tie a knot in the end of the string to form a necklace.

9. The necklace can be worn inside your shirt so that your body heat will keep the seeds

warm. You can hang it someplace else, but it will grow much more slowly.




Keeping track of the germination of your Seeds

1. Each day, at about the same time, use a ruler to measure the length of roots and leaves as they grow.

2. Make yourself a data chart like the one shown below. Observe, measure, and collect data on the corn
plant germination and growth for at least a week.

3. Once you see growth of the root or the shoot (leaves), use your ruler to measure the length in millimeters
(mm). This is the smallest unit on the metric side of your ruler.

a. It may be difficult to take the seedlings out of the bags and then to put them back in without
breaking the roots. To prevent the breakage of roots, measure the roots through the bag instead.

b. The roots will curl, so you may need to measure them in sections, add the lengths of the
sections, and then estimate the total length.

c. Make observations about the seed every day. Are you seeing fuzz? Has the seed coat
cracked? Has it been pushed off? Are the shoots green?

4. ltis possible that the cotton ball may become dry. If so, add a little more water to wet the cotton ball, but
do not add so much that there is excess water in the bag, and seal it securely.

5. Atthe end of the week, you can plant your corn in a pot of soil and put it outside. If you care for it by
watering and fertilizing, the plant will continue to grow and it may produce a cob of corn!
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Part B: Build: Make a Self-Watering Growth Chamber

Materials to share: 8. Water
1. 3 plastic 4 oz cups 9. 3 sandwich baggies
2. 3 plastic 9 oz cups 10. A location directly below a light source
3. Two peat pellets 11. Ruler
4. 3-6in. pieces of cotton or polyester
clothes line OR 6 in. strips of felt Optional: for making a “time lapse” station
5. 6 Wisconsin Fast Plant Seeds 1. Paper
6. 6 toothpicks 2. Markers
7. 12 Fertilizer Pellets 3. Tape

In this investigation, you will be able to investigate the amount of fertilizer that is best for plant growth
and observe the complete life cycle of your plant. If setting up THREE chambers seems to be too
excessive, try setting up only TWO chambers: No fertilizer pellets and 3 fertilizer pellets

Procedure:
1. Fill a medium sized bowl! with water. Place the two peat pellets into the water. They will begin to
expand. Leave them for 5-10 minutes. Place the three 6-inch pieces of clothesline (or felt strips)
into the bowl of water to soak.

Mark the Water Reservoir
2. Find the three 90z plastic cups. These cups will be your water reservoirs. Put your ruler into the
cup and measure 5¢cm from the bottom of the cup. Use a sharpie to make a mark. This is your
waterline. Do the same thing in the other two cups.
3. Fill each of the three cups to the water line that you just made. Set them off to the side and out of
the way.

Making the Growth Cups

4. Find the three 4 oz cups. These will be the growth cups. Label one cup “No Fertilizer.” Label the
second cup “3 Fertilizer.” Label the third cup “6 fertilizer”.

5. Use a push pin to make a hole on the bottom of each 40z plastic cup. Again, be patient. You do
not want to split the cup. This hole will need to be made bigger so that it is wide enough that you
will be able to thread the cotton clothesline (or felt strip) through it. Gently move the push pins to
make a bigger hole.

6. Find your three 6-inch sections of clothesline or felt strips. This is called the wick. It will be used
to draw the water up from the water reservoir.

7. Thread the wick through the hole on the bottom of each cup so that half of the wick is in the cup
and half is hanging out of the cup. Leave the wick in place. You may need to adjust the size of
the hole. If the wick slips out of the cup, you might need to temporarily tape it in place.

8. Fit the 40z cup into the top of the 9oz water reservoir. The wick should be hanging into the water.
If the wick does not touch the water, you will need to adjust it so that it does.




Part C: Investigate: |s more fertilizer better for Wisconsin Fast Plants?

Setting up the Growth Cups

9. The peat pellets should be completely expanded. Take
them out of the water and place them on a paper towel or
a plate. Open the pellets by using your scissors to cut the
casing.

10. Put peat into each growth cup until they are each half full.
Your wick should now be under the peat as you can see
in the diagram.

No fertilizev
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Adding the Fertilizer

11. Find the fertilizer pellets.

12. Put fertilizer pellets on top of the dirt based on the label
you put on your cup. Do not put any pellets in the cup for
“No Fertilizer.” Put three pellets in the “3 Fertilizer” cup.
Put 6 fertilizer pellets in the “6 Fertilizer” cup.

13. Use the rest of the peat to fill up the 3 growth cups. Make
sure that all three cups have the same amount of peat.

Planting the Seeds

14. You should have 6 toothpicks. Use your markers to color
the top of each toothpick a different color. This is how we
will be keeping track of which plant is which.

15. You will be planting two seeds in each container. Use a
pencil to make two holes that are 2 cm deep in the peat.
The holes should be at least 2 cm apart from one another.

16. Drop one seed in each hole. Cover them lightly with peat.
Mark the location by pushing a toothpick into the soil next
to the seed.

17. Plant two seeds in each growth cup.

18. Use a plastic sandwich bag to cover the cups, creating a
mini-greenhouse. Place the three growth chambers
under a light source. It will help growth if this is a warm
area.
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Part D: Tracking the data: Is more fertilizer better for Wisconsin Fast Plants?

You will need to make a data chart for each growth chamber.

Caring for your plant and Measuring Height EVERY TWO DAYS:

Plants take time to grow, so we will need to be patient, although Fast Plants (Brassica rapa) grows

quickly, so we will be able to take data on a regular basis.

1. You will be watering and measuring the height of your plants in each chamber every two days.
2. To water, add 2 Tablespoons of water to each chamber. You will also need to make sure that
the water reservoir has water up to the line you drew inside the cup.

To measure height, you will need to use a metric ruler.

4. You will be measuring the plant from the level of the soil to the top of the plant. If your ruler has
a border at the zero end, you may need to push your ruler into the soil so that the zero lines up
with the soil level.

5. You will be measuring height in mm for each plant and record the measurement on your chart.

6. You will need to calculate the average for the two plants in each system.

Plant 1 Height + Plant 2 Height = Total Height
Total Height 2 = Average Height
7. Record the average on your chart.
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Pollinating Flowers
At some point, a healthy plant will make a flower. When your plant makes a flower, it needs to be
pollinated in order to make seeds. If your plant was outside, insects (like bees) would do this for the
plant. Our plants are inside, so you will need to be the pollinator.

1. You will need one or two cotton swabs to use as a pollination stick.

2. Very gently and in a circle, rub the tip of the cotton swab in the center of the flower. This will

pick up the pollen. You may see the yellow pollen on the tip of the cotton swab.

3. Using the same swab, rub the pollen in the same way on another flower.

4. Continue using the same swab on the rest of the flowers, even if they are on other plants.

5. Store the cotton swab in a plastic bag or cup to use anytime you see new flowers.

Opening Pods and Counting Seeds
Eventually, the pollinated flowers will make seeds. On the Brassica rapa plant, the seeds are
contained in pods. As the seeds mature, the pods will thicken and elongate. The number of seeds
produced by a plant will tell us how successful the plant has been over its 40 Day life cycle.
1. On Day 40, remove all of the pods from the plants in your first growth chamber.
Put the pod on a plate or paper towel so that they do not roll away.
Use your fingernails to pry open the pods and reveal the seeds.
Count the number of seeds produced and record it on your data chart.
Repeat this process for each growth chamber.
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Conclusions:
Which of your plants was most successful?
Which amount of fertilizer had the plants with the biggest height and largest number of seeds?




Sample Data Chart
DATA CHART

Growth Chamber : 2 soods with

FERTLIZER PELLETS

Day of
Date | Growth

Plant Height
i}

Toothpick Color

Plant Height
{mm)

Toothpick Color

Tetal Height for baoth
plants

Height + Height =

Average Heights for
both plants

Total Height — 2 =

0

0

0+0=10

0=2=0
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EINAL DATA:

Mumber of Pods

Mumbear of Seeds




