ACTIVITY SNAPSHOT

SUPPORTING AREAS

Food, plant growth, traits, environment,
and weather interactions.

PURPOSE

Students simulate self-pollination and
cross pollination understanding what
parts of the plant they eat. Stem, roots,
leaf, seed, flower, fruit.

MATERIALS
+ Live plant or picture of a plant

+ Samples of vegetables and fruit(s)
found on handout (optional)

* Handout “Edible Plant Parts"—1 per
student

* Edible Plant Parts-Answer Key, 1 per
teacher

* 1 large bag of Cheeto Puffs
* White piece of paper, 1 per student
+ Crayons

Manual Pollination Video ®»
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Lesson Seventeen

Lesson adapted from Arizona & Minnesota Agriculture in
the Classrooms

ACTIVITY SUMMARY

Students simulate self-pollination and cross
pollination using Cheetos to understand if lettuce
needs to be pollinated in the tower gardens while also
recognizing which parts of the plant they eat. Stems,
roots, leaves, seeds, flowers, or fruits.

VOCABULARY WORDS

e cross-pollination: the transfer of pollen from one
flower to the stigma of another

* flower: the part of a plant that contains
reproductive parts and attracts pollinators

* fruit: the part of a plant that develops from the
flower and contains the seeds of the plant

* leaves: part of a plant that uses energy from
sunlight to carry out photosynthesis

* nectar: a sweet liquid secreted by flowers

* pollen: the fine, powder-like material produced by
the anthers of flowering plants

e pollination: the transfer of pollen from the anther
to the stigma of a plant; the spreading of pollen
by insects, birds, bats, and the wind between
flowering plants


https://www.youtube.com/watch?v=uBdSSqg30Rk

* root: the part of the plant that grows into the soil to anchor the plant and collect water and nutrients

* seed: the part of a flowering plant that contains an embryo within its protective coat and a stored
food supply

e self-pollination: the transfer of pollen from the anther of a flower to the stigma of the same flower or
sometimes to that of a genetically identical flower (as of the same plant or clone)

e stem: the main supportive part of a plant; part of the transport system carrying water from the roots
and food produced during photosynthesis to other parts of the plant

BACKGROUND INFORMATION
Sources:

o Merriam Webster 2

« Plant Tops and Bottoms (2

o Eating Plants (2

The fruits and vegetables we eat come from parts of plants. Flowering plants have six main parts—roots,
stems, leaves, flowers, fruits, and seeds. Each plant part serves a different function.

Roots act as anchors, holding a plant in place. They take up water and nutrients a plant needs from the
soil. Roots can also store extra food for future use. Beets, carrots, radishes, and turnips are examples of
edible roots.

Stems provide support for leaves, flowers, and fruit. Water, nutrients, and sugars travel to and from other
parts of the plant through the stem. Asparagus is a stem that can be eaten. Potatoes, often mistakenly
thought to be roots, are actually enlarged underground stems called tubers.

Leaves use energy from sunlight to carry out photosynthesis and make food for the plant. Edible leaves
include arugula, cabbage, lettuce, mint, and spinach. Celery and rhubarb, commonly thought to be stems,
are actually the part of a leaf called the leaf stalk or petiole.

Flowers contain the parts of the plant necessary for reproduction and play an important role in pollination.
The shapes, colors, and scents of some flowers attract insect and animal pollinators. Following pollination,
the fertilization process occurs within the flower. During fertilization, the ovary swells and seeds are
produced. The flowers of some plants are edible. Broccoli and cauliflower are flowers that can be eaten.

Fruit is the part of the plant that contains seeds. This botanical definition includes many foods that are
typically considered to be vegetables, such as cucumbers and green peppers, as well as more commonly
recognized fruits, such as apples, oranges, bananas, and strawberries.

Seeds have three parts—the embryo, the endosperm, and the seed coat. The embryo grows into a new
plant, the endosperm provides nutrients for the embryo, and the seed coat is the protective outer covering
that encloses the embryo. With proper conditions, seeds will grow into new plants. Corn, wheat, peanuts,
black beans, and sunflower seeds are examples of edible seeds.

It is important for students to understand that not all roots, stems, leaves, flowers, fruits, and seeds are
edible and that some may even be harmful to humans if eaten. Stress the importance of not eating parts of
wild plants unless a trusted adult is confident that the plant parts are safe to eat.

Pollination is the act of the transferring pollen from the anther to the stigma of a plant. There are two
ways to pollinate plants. One is self-pollination which does not need the help of a pollinator. The other
type of pollination is cross pollination. This type of pollination does require the help of a pollinator.
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These pollinators can include insects, birds, bats, and the wind. Very few plants can self-pollinate. This
is because these plants have perfect flowers. Soybeans are an example of a self-pollinating plant. Most
plants require the act of cross-pollination and use an insect, bird, bat, or the wind to do the work of
pollination. Corn is a great example of a plant that cross pollinates along with most fruit and vegetable
plants. If the act of pollination does not occur, no fertilization of the flower can occur, and the plant will
not produce the fruit or seed of the plant.

How to pollinate the tower gardens video »

WHAT’'S THE CONNECTION TO AGRICULTURE?

Farmers produce plants for animals and humans to eat. People eat different plant parts each day, including
seeds, roots, stems, leaves, fruits, and flowers. Most plants require pollination to produce seeds and fruits.
Without pollination, many plants would not reproduce to provide food for feeding livestock animals.

INTEREST APPROACH

1. Ask students to brainstorm plants that they eat, or products that came from plants. Students can
name any fruit, vegetable, or grain. Make a list on the board in a single column.

2. Choose some of the food items from the list and ask the students how they were produced. For
example, if the students listed an apple, ask them how apples are grown. If they do not know,
explain that apples grow on trees and develop from a flower.

3. Explain that a farmer must understand biology to be successful in producing apples. Give other
examples reinforcing the fact that understanding basic biology and plant anatomy is crucial to the
successful growth of the plants we use for food.

4. Today, students will be learning about the parts and functions of plants and the purpose pollination
plays in plant growth.

ACTIVITY PROCEDURE
Preparalion
Consider finding pictures and/or have real examples of each of the plants listed on the edible plants

parts worksheet to help students see and understand each one. If possible, have students taste
some of the plants they aren’t familiar with.

Procedures

1. Ask students “What part of plants do they eat? Expected responses: fruit, etc. Students may not
understand that we eat different parts of plants.

2. Explain that farmers grow crops and plants for both animals and humans to eat. When they eat a
vegetable, they eat one part of the plant. Parts of the plant include roots, stems, leaf, flower, fruit, or seed.

3. Give each student the Edible Plant Parts handout.

4. Have students complete the edible plant parts worksheet using one of the following options: 1)
work independently or with a partner to complete the worksheet; 2) complete the worksheet as a
class, asking students to “vote” on which answer is correct; Note: consider finding pictures and/or have
real examples of each of the plants listed to help students see and understand each one. If possible, have
students taste some of the plants they aren’t familiar with.
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5. Discuss the answers as a class.
6. Ask students “What part of the lettuce do they eat?” (Leaf)

7. Explain that some plants do not need to flower for them to eat but many plants must produce a
flower which will develop into seeds or fruits that can be eaten.

8. Further discuss why plants must flower.

* How can plants reproduce? (Plants that produce flowers allows seeds to regenerate for reproduction
providing new seeds for the next planting season)

+ Can lettuce reproduce without developing flowers and seeds? (No)

9. Ask students, “What is pollination?”
10. Explain that pollination is the transfer of pollen from the anther to the stigma of a plant, the
spreading of pollen is usually done by insects, birds, bats, and the wind between flowering plants.
11. Lead a discussion about pollination.

+ Do all plants need to pollinate? Explain: Yes, if they are trying to reproduce more seeds. Plants for
food consumption may not pollinate each time because it is grown for a specific purpose to provide
food directly for people. Leaves, roots, and stems do not have to pollinate to be eaten. Farmers may
grow plants specifically for seed reproduction. For example, the lettuce growing in the tower gardens
should avoid flowering because its purpose is for consumption. Some farmers may just grow lettuce on
farms to produce seeds for consumers to use for food production. This happens in Nebraska with corn

and other crops as well. Farmers in Nebraska grow seed corn specifically designed to reproduce and
carry certain genetic traits, this ensures the right varieties are being developed and grown each year.

* How do plants pollinate?

+ Explain that plants can pollinate in one of two ways. The first way is self-pollination. Self-
pollination is the act of pollinating its own flower or plant. Cross-pollination requires the act of
pollinating another flower or plant using the help of a pollinator such as an insect, bat, bird, or
the wind. Most plants require the act of cross-pollination.

12. Explain that the group is going to simulate both types of pollination.

13. Give each student a piece of white paper. Have them draw a picture of a flower and draw a circle in
the middle. Students can color the flower if they would like but leave the center of the flower white.
It should look something like this.

14. Break students into two groups. Give each group a number. Group one, group two. Make sure
students know which group they are in.

+ Pass out a hand full of Cheetos 5-6 Cheetos to each student. Do not eat Cheetos yet.

* Instruct students to pick one hand to eat their Cheetos with. Tell them they cannot lick their
fingers.

« Once all Cheetos have been eaten, instruct group one to use their Cheeto fingers to pollinate
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their own flower. Instruct group two to find someone else in their group and pollinate their
flower.

* After the pollination has occurred, ask students which group was the self-pollinating group and
which group was the cross-pollinating group. (Group one, self-pollination, group two, cross-
pollination)

+ Ask the following questions to the group.
i. What did the Cheeto dust represent? (pollen)
ii. What acted as the pollinators in group two? (Fingers, doing the work of pollination)

iii. Why is pollination important for plants? (All plants require pollination to reproduce without
pollination most plants that produce a fruit or seed will not grow).

15. Do the tower gardens growing lettuce need to pollinate?

16. Explain that the lettuce in the tower gardens do not need to pollinate because the club is not
allowing the lettuce to produce flowers or seeds because the leaf itself provides the source of food.

17. Ask students “What would happen if they decided to try growing other vegetables in the tower gardens
like cucumbers or squash?” Explain that those plants must pollinate to produce the fruits to eat.

18. Explain that since the tower gardens are located indoors, the students would have to create the process
of pollination for these plants because they lack pollinators like insects, birds, and even the wind.

19. Show this video on how students could simulate pollination for the plants in their tower gardens.
Manually Pollinating Plants Video ‘®.

20. Explain that the club could begin trying to grow other vegetables that require pollination if they
choose. Start them as seedlings first and then transfer to the tower gardens. Examples could be
tomatoes or cucumbers to add to their salads.

CONCEPT ELABORATION AND EVALUATION
1. What parts of the plant can they eat?
* Roots, stems, leaves, flowers, and fruits of some plants are edible.
2. What are the two types of pollination?
« Self-pollination and cross-pollination.
3. What is self-pollination?
« Self-pollinating plants have perfect flowers and can pollinate themselves.
4. What is cross-pollination?

* Plants do not have perfect flowers and need the help of a pollinator to pollinate the plant to produce
its fruit or seeds.

5. Does lettuce need to pollinate in the tower garden? Why?

* No, because the leaves of the lettuce are being harvested and there is no need for the lettuce to
produce flowers unless it is reproducing.
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Name:

Date:

Place an “x” in the box under the part of the plant we eat.

Plant

Seed

Root

Stem

Leaf

Fruit

Flower

Apple

Asparagus

Beets

Broccoli

Cabbage

Carrot

Cauliflower

Celery

Cloves

Corn

Lettuce

Olive

Onion

Orange

Parsley

Pinto Bean

Potato

Pumpkin

Radish

Rhubarb

Rice

Soybean

Spinach

Tomato

Turnip

Wheat
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Plant

Root

Flower

Apple

Asparagus

Beets

Broccoli

Cabbage

Carrot

Cauliflower

Celery

Cloves

Corn

Lettuce

Olive

Onion

Orange

Parsley

Pinto Bean

Potato

Pumpkin

Radish

Rhubarb

Rice

X

Soybean

Spinach

Tomato

Turnip

Wheat
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