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(% yd Stems: Structure and Function

(Sessions | and 1)

BROWARD COUNTY ELEMENTARY SCIENCE BENCHMARK PLAN

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Grade 5—Quarter 4
Activities 36 & 37

SC.F1.2.4
The student knows that similar cells form different kinds of structures.

SC.H.1.2.1

The student knows that it is important to keep accurate records and descriptions to provide
information and clues on causes of discrepancies in repeated experiments.

SC.H.1.2.2

The student knows that a successful method to explore the natural world is to observe and
record, and then analyze and communicate the results.

SC.H.1.2.3

The student knows that to work collaboratively, all team members should be free to reach,
explain, and justify their own individual conclusions.

SC.H.1.2.4

The student knows that to compare and contrast observations and results is an essential
skill in science.

SC.H.3.2.2

The student knows that data are collected and interpreted in order to explain an event or
concept.

ACTIVITY ASSESSMENT OPPORTUNITIES

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The following suggestions are intended to help identify major concepts covered in the activity
that may need extra reinforcement. The goal is to provide opportunities to assess student
progress without creating the need for a separate, formal assessment session (or activity) for
each of the 39 hands-on activities at your grade.

1. Session |—Activity 36: Inform students that the celery stalk is a model for how xylem
works in plant stems. Ask, Why do we use a model to see how xylem works? (We use a
model because if we cut into a live plant to see how water moves up the xylem in a plant
stem, we might kill the plant or interfere with its life functions.)

2.Session Il—Activity 37: Have students draw a Venn diagram with two overlapping circles

to compare and contrast xylem and phloem. Ask them to label one circle xylem and the
other phloem. Then, have them complete the Venn diagram. (In the overlapping part
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students should list: carry water and dissolved materials, make up part of the stem. For
xylem, they should include one-way flow, strong walls, located toward the center of the
stem. For phloem, they should include two-way flow, carries sugar, and located toward the
outer part of the stem.)

3. Use the Activity Sheet(s) to assess student understanding of the major concepts in the
activity.

In addition to the above assessment suggestions, the questions in bold and tasks that

students perform throughout the activity provide opportunities to identify areas that may
require additional review before proceeding further with the activity.

ACTIVITIES 36 & 37 Stems: Structure and Function
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r{oxyd Stems: Structure and Function

OBJECTIVES

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The students observe the structure of
woody and nonwoody stems and identify
the functions of the two types of tissue that
make up each.

The students

P> identify the functions of the xylem and
phloem

P> observe the ability of xylem tissue to
transport water and dissolved materials
through a plant

P> observe microslide images of plant stems

SCHEDULE

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Session |—Activity 36 About 40 minutes

Session Il—Activity 37 About 20 minutes,
1 day after Session |

VOCABULARY

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

phloem
stem
xylem

MATERIALS L
...............................................

1 Activity Sheet 36
1pr safety goggles*

For each team of four

1 cup, plastic, 9-0z
1 knife, plastic

For each team of eight

1 microslide strip
1 microslide viewer

For the class

8 celery stalks*

1 container, 1-L*

1 btl food coloring, red

iroll  tape, masking
water, tap*

1pc wood* (from Activity 10)
DSR Plants in Our World

*provided by the teacher

PREPARATION

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Session |—Activity 36

o Make a copy of Activity Sheet 36 for each
student.

9 Preview the microslide images of the
cross-sections of a woody stem (image 4)
and a nonwoody stem (image 5).

9 Purchase some celery with the leaves
still attached. Separate the celery into
individual stalks (one stalk per team).
Trim the bottom off the stalks so that
each is about 15 cm (6 in.) tall.

e Place a 1-L container of tap water and a
bottle of red food coloring at a centrally
located distribution station.

Clear some space where students can
leave their setups overnight.

G Each team of four will need a celery stalk,
a plastic knife, a plastic cup, and a piece
of masking tape.
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Session Il—Activity 37

Each team of four will need a plastic knife
and a cup containing the celery stalk and
colored water from Session I. The students
will need to work in teams of eight when
using the microslide viewers and strips.

BACKGROUND INFORMATION

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Just as animals have blood vessels to
transport materials around the body, so do
plants have a system of internal transport.
The tissue involved in transport in plants is
called vascular tissue, and it consists of
tubes that extend from the roots to the
leaves. Vascular tissue conducts water and
dissolved materials (minerals) up and down
a plant.

There are two types of vascular tissue in a
plant: xylem and phloem. Xylem consists of
several types of cells, one of which has
strong cell walls. These strong-walled cells
join end to end to form long tubes. As new
cells are produced, older ones die. It is
these strings of dead cells that conduct
water and dissolved minerals from the roots
to the leaves.

The rings that are visible on the cross-
section of a tree are caused by seasonal
fluctuations in xylem cell size. In the spring,
there is plenty of water and sunlight, and
newly formed xylem cells grow large. In the
drier summer and fall, growth slows and
smaller xylem cells form. This cycle is
repeated year after year, resulting in
alternating rings of large and small xylem
cells, called annual rings. A ring of small and
large xylem cells equals one year of growth.

Phloem is also made up of cells that connect
together to form tubes. However, phloem
cells have much thinner walls than xylem
cells. Their function is different, too. Phloem
is responsible for the movement throughout
the plant of sugar and other organic
molecules dissolved in water. Generally,
sugar is transported from the leaves—
where it is produced—down the stem to the

ACTIVITIES 36 & 37 Stems: Structure and Function

roots—where it is stored, usually in the
form of starch. When a plant has need for
the food stored in the roots, the starch is
converted back to sugar and transported
back up the phloem to where it is needed in
the plant. This sugar and water mixture,
known as sap, can move either up or down
the plant via the phloem.

Woody plant stems contain a cambium
layer, a thin layer of cells just inside the
bark. The xylem cells are produced on the
inside of the cambium layer and lay one
right next to the other to form the woody
center of the tree. The phloem cells are
produced on the outside of the cambium
layer and lay one right next to the other,
helping to form the bark of the tree. As the
tree ages, the xylem layer (wood) grows
much larger than the phloem layer (bark).

In the stem of most nonwoody plants, which
typically maintain their above-ground living
material for only one year, the xylem cells
and phloem cells are not laid down in a line
but are instead arranged in discreet
configurations known as vascular bundles.
These bundles are also characterized by a
cambium layer that separates the xylem
and the phloem. Due to the bundles
formation, however, the cambium does not
form one continuous layer.
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V¥ Activity Sheet 36, Part A

s N\

Plant Stems—Structure and Function
Session |—Activity 36

1. Use a piece of tape to label the cup with your team’s name. Bring the cup to the distribution
station and fill it half way with water. Add about 15 drops of red food coloring.

2. Return to your team’s work station. Trim off the bottom of the celery stalk.
Describe the appearance of the cut end.

It is light green, with small circles of darker green.

What looks like dark green circles in the cut end of the celery?

The xylem

3. Gently stir the food coloring into the water with the cut end of the celery stalk.
Leave the celery in the cup overnight. What do you predict will happen?

The colored water will travel up the stem.

Session Il—Activity 37

4. Describe the appearance of the stalk one day later.
The stem and leaves are pinkish. Any leaves appear
wrinkled.

5. Remove the stalk from the water and cut it into several segments.
Describe the appearance of the cut ends.

They are light green, with small circles of red where
the circles of dark green had been.

What do you conclude from your observations?

The colored water travelled up the stem through small
tubes (the xylem) to the leaves.

Based on your observations, what do you infer is the function of the xylem cells in the stem?
The xylem cells carry water and dissolved materials up
the stem.

V¥ Activity Sheet 36, Part B
Plant Stems—Structure and Function
Session Il—Activity 37

6. Draw what you see in microslide images 4 and 5. Then label your drawings.

What differences can you see between the structure of the woody stem and the structure of
the nonwoody stem?

In the woody stem, the xylem and phloem are in a
continuous circle or ring; in the nonwoody stem, they
are in bundles.

What are two functions of xylem in a stem?

Xylem carries water and dissolved materials up the
stem. The cell walls of xylem cells support the stem.

What is the function of phloem in a stem?

Phloem carries water and sugar up and down a stem.

Woody Plant Stem
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A Figure 36-1. Xylem and phloem in the stems of a woody and a nonwoody plant.
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Guiding the Activity

Session | —Activity 36

Show the students the same piece of wood
they observed in Activity 10. Ask, What part
of a plant cell is wood made up of?

Write the word stem on the board. Ask, What
part of a plant does wood come from?

Ask, Based on what you know about wood
and cell walls, what function do you think a
plant stem serves?

Tell the students that the cells that make up
wood are a special type called xylem cells.
Write the word xylem on the board. Explain
that all plants have xylem cells, whether or not
they contain wood. Ask, What is an example
of a plant that does not contain wood?

Explain to the class that in woody plants, the
xylem cells are lined up side by side in the
stem, but in most nonwoody plants, the
xylem cells are found in small groups, or
bundles, throughout the stem.

As appropriate, read or review pages 14 and
15 from the Delta Science Reader Plants in
Our World.

Tell the students they will now perform an
experiment to demonstrate the function of
xylem. Give each student a copy of Activity
Sheet 36. Divide the class into teams of four
and distribute a celery stalk, a plastic knife, a
plastic cup, and a piece of tape to each team.
Point out the tap water and food coloring at
the distribution station.

Tell the students to complete Steps 1-3 on
the activity sheet.

When they have finished, have the teams
rinse the knives and return them, along with
the bottle of food coloring, to the kit. Then
have the teams set their cups where they can
be left undisturbed overnight.

Additional Information

Students should remember that wood is
made up of cell walls.

Wood comes from the trunk, or stem, of a
plant.

Students may suggest that a plant stem
supports the plant. They may also suggest
that it carries water and other materials
between the roots and the leaves.

Students may mention plants such as corn,
geraniums, grass, and so on.

The teams will need to share the bottle of red
food coloring.

Point out to students that the small circles of
dark green they see on the cut celery are the
xylem bundles.
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Guiding the Activity

Session 11—Activity 37

Tell the students they will now complete their
investigation of xylem. Distribute a plastic
knife to each team. Have the teams retrieve
their cups containing celery and colored
water and complete steps 4 and 5 of the
activity sheet.

When they have completed the activity sheet,
discuss the students’ answers to the
questions.

Write the word phloem on the board. Tell the
students that stems contain phloem cells as
well as xylem cells. Phloem cells do not have
such strong walls. Tell the students that in
plants with woody stems, the phloem is
found in the bark. In plants without woody
stems, the phloem is in bundles, just like the
xylem. Ask the students, What do you think
phloem does?

Explain to the students that phloem carries
materials both up and down the stem.
Phloem carries sugar from the leaves to the
roots, where it is stored as starch—a
converted form of sugar. It also carries sugar
back up again when the plant needs it. Ask,
What is an example of a plant that stores
sugar or starch in its roots?

Tell the students they will now observe
microscopic images of xylem and phloem cells
in both woody and nonwoody stems. Ask,
What do you think xylem cells look like?

Divide the class into teams of eight and
distribute a microslide viewer and a
microslide strip to each team. Tell the
students to observe images 4 and 5 and to
draw and label on the activity sheet what they
see in each image.

Additional Information

Accept any reasonable answers.

Students may mention carrots, beets, turnips,
and other root vegetables. Inform students
that potatoes are not roots, but swollen
underground stems.

Xylem cells have thick cell walls. In addition,
xylem cells are dead, and so have no visible
structures, such as a nucleus, in their centers.

Also visible in the microslide images will be
other plant stem tissues—including the cells
of the epidermis, cortex, and pith.
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Science Challenge

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Ask students to research plant stems that do
not look like stems. For example, tubers
(such as white potatoes) are stems, not roots.

Science Extension

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

To help students differentiate between xylem
and phloem, offer the following analogies.
Xylem functions like a straw: just as sucking
on a straw pulls liquid upward, water leaving
the plant through its leaves pulls more water
(and minerals) up the stem. (Note: Do not give
a more detailed explanation of the release of
water vapor from leaves at this point, as
students will investigate that process in
Activities 38 and 39, “Stomata and
Transpiration.”) Phloem functions like an
elevator, moving food (glucose) both up and
down the plant.

Provide short lengths of cross-cut logs so
students can observe the growth rings.
Explain that the narrower, darker rings show
the tree’s growth during the fall, when growth
slows. The wider, lighter rings show the tree’s
rapid growth in the spring and early summer.
Have students count the dark rings on each
log to determine the age of the tree when it
was cut. Also have them measure the width
of the lighter rings and note how the amount
of growth varied in different years. Ask
students to suggest reasons for these
variations. (amount of rainfall, temperature,
light conditions)

Science and the Arts

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Students can make bark rubbings of different
types and ages of trees by holding a sheet of
white paper against the trunk and rubbing
lightly with a crayon. You could ask students
to do this on their own, or you could organize
a class outing to a wooded area. Encourage
students to try to identify types of trees by
their bark patterns and label their rubbings

accordingly. Also have students describe
differences between the bark of young trees
and that of mature trees. Display the
rubbings in the classroom.

Suggest that students investigate the art of
growing bonsai—miniaturized trees produced
by growing tree seedlings in shallow
containers and pruning the roots and
branches so the trees never attain their
normal size.

Science and Math

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Explain that most types of trees in

temperate regions add about 2.5 cm to their
circumference every year. Have students
measure the circumference of different trees
with a metric measuring tape (or with a
string, and then measure the string with a
meter stick) and divide the circumferences by
2.5 to determine each tree’s approximate age.

Tell students that the fastest growing plants
on earth are bamboo plants. Bamboo growth
rates may reach 9o cm (36 in.) per day. Given
that rate, have students calculate the average
growth of a bamboo plant in one hour. (3.75
cm, or 1.5 in.)
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