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Plant Science
WHAT’S IN THE BOX?
Plant cell model (two parts)
Magnifying glass
Tree ring kit
Use the items provided to learn about
plant science.
• Please return the box with all equipment
packed as you found it.
• Report any missing or damaged items to
the staff.

www.childrensdiscovery.org.au
www.randwick.nsw.gov.au/library

SPARK!

DISCOV
ERY BO
XES 
are to be
used wit
h 
adult sup
ervision 
AT ALL T
IMES.

What is a plant?
Plants are living things that
use energy from the Sun
to convert carbon dioxide
and water into glucose and
oxygen, a process called
photosynthesis. They grow
from seeds or spores, they are
made up of cells, and their
main colour is green.
• Look at plants around you, from
tiny weeds to towering trees, from
decorative flowering plants to those
that produce edible fruit, vegetables
and seeds. Consider how we depend
on plants for all our food, and for the
oxygen that we (and all plants and
animals) need so we can release
energy from food in the process
called respiration (which produces
carbon dioxide and water, so it is the
reverse of photosynthesis).
• Go for a walk with an adult and ask
them to name the plants you see.
Make a list of the names, draw some
of them, take some photos and find
out more about those that you find
most interesting.
Apart from algae, mosses and a few
other types, plants have roots, stems
and leaves. Many carry cones or flowers
for part of the year.
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Use your senses of sight,
touch, smell and taste.
• Are leaves shiny or dull,
rough or smooth? What
other words describe them?
• In what ways do young
leaves differ from old ones?
• Rub leaves between your
fingers and note whether
they give off any scent.
• Feel the bark of different
trees and take a close look
at it.
• Note the colours you see in
flowers, sniff their scent and
count their petals.
• Gently slap a grevillea
flower on your hand
(without picking it) and taste
the nectar it leaves behind.
• Pull a flowering weed out of the
ground, roots and all. Draw a diagram
of it and add the names of its parts.
Carefully cut open (dissect) the flower
and identify its parts: green sepals
around the base, coloured petals,
small pollen-containing anthers
(usually yellow) and a larger stigma,
the pollen-receiving part that’s
connected to the ovary below, where
pollen fertilises ovules to form seeds.

A seed contains food for the
young plant, but it stores this
food as starch, which can’t be
used by the embryo.
When water enters the seed,
it reacts with starch to form
glucose, which the embryo can
use to begin growing. One part
forms the shoot, and another
part forms the root.
Once a seedling develops
green leaves, it begins to
photosynthesise. Through this
process, it makes glucose, which
moves to all parts of the plant
so it can keep growing without
depending on starch stored
in the seed.
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Experiment with seeds
and seedlings
• Collect seeds from the fruit and
vegetables you eat. You will need
several seeds of each type. Include
edible seeds such as unroasted nuts,
sesame, sunflower and brown rice.
• Look for partly open pods on plants
growing in your garden (or a friend’s
garden), in parks, or on footpaths,
and collect seeds from them. If a pod
is fully open, it might have already
dropped its seed; if it is closed the
seed is probably not read to start
growing (germinate). Include some
seeds from native plants, such as gum
trees and banksias.

• Choose a group of seeds that has
produced several shoots. Pull one
gently out of the soil and examine
the root. Draw the root and shoot and
discard the plant.
• When most of your plants have leaves,
make a cardboard cover, with three
sides and a top, for one of the trays.
Place it over the plants, with the
open side facing a window (preferably
one facing north, so it gets plenty of
sunshine). Keep watering both trays.
• Compare the growth of the plants
in the two trays. Do you conclude
that plant shoots grow towards light?
This is called phototropism. Although
flowering plants do not move from
place to place, they do exhibit some
movement.

• Place soil in two similar containers:
egg cartons or disposable plastic
• Plant the strongest seedlings in pots
trays. Place two or three seeds of
or a garden bed and make sure they
each type in the same location in
get plenty of water and sunshine. You
each container, and draw a diagram to
might be able to harvest seeds from
record where the different seeds are
them one day!
planted. Water the soil.
• Add water regularly to keep the soil
damp, and observe over a few
days. Note when the seeds start to
produce shoots. Some seeds might
not germinate because they are not
properly formed or they need special
treatment. Seeds of some native
Australian plants only germinate after
they are exposed to smoke.
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Create a photographic
study
• Select a plant that has a variety
of flowers and fruits on it. Banksia
trees make good subjects because
they tend to have buds, young flower
spikes (each consisting of hundreds
of tiny flowers), older flower spikes,
immature fruit and mature fruit on the
tree at the same time. Extract a seed
from a partially open follicle on a
mature fruit. Take photos of all these
stages, and of the tree, and create
a slide show that demonstrates the
plant’s life cycle.

Why are there rings in
tree trunks?

Food plants
• List food plants according to the part
we eat: leaf, stem, bark, root, bulb,
tuber, flower, fruit or seed. Or play a
game with a friend, taking turns to
name a food in each category.
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Tree rings form because new cells
grow larger in summer, when the
leaves are producing plenty of glucose,
than in other seasons. Each year
the trunk grows fatter, adding a ring
of larger cells followed by a ring of
smaller cells around the existing wood.
• Using the magnifying glass Examine
the slice of tree trunk in the Tree Ring
Kit. Identify its parts.
• Find out about dendrochronology,
the science of analysing and
comparing tree rings in large trees
to understand past environmental
conditions and work out how old trees
are.
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What’s inside a plant cell?
Plant cells differ from animal cells in three
main ways.
1. They have cell walls surrounding
their cell membranes.
2. They contain vacuoles.
3. The cells in leaves contain
chloroplasts.

E. Chromatin – This is the part of
the nucleus that contains most of
the DNA. The randomly arranged
chromatin forms chromosomes when
the cell is about to divide.
F. Chloroplast – This organelle
contains chlorophyll, which makes
plants green and is essential for
photosynthesis.

G. Golgi Apparatus – This
Closely examine both halves of the
organelle stores simple molecules
model leaf cell and find all these labelled
and converts them into complex
parts.
molecules such as proteins and fats.
A. Cell Wall – This strong, rigid wall
H. Mitochondria – The cell’s main
protects the plant cell and maintains
energy source, mitochondria are
its shape.
organelles that convert oxygen and
B. Cytoplasm – This jelly-like fluid
nutrients into energy by respiration.
contains the nucleus and organelles
I. Ribosomes – Ribosomes contain
(tiny packets that carry out very
RNA, whose job is to join amino acid
specific functions, just as organs
molecules (formed in the plant’s root)
do in our bodies). Many essential
together to make proteins.
chemical reactions occur in the
cytoplasm.
J. Smooth Endoplasmic
Reticulum (Smooth ER) –
C. Nucleus – The nucleus contains
This organelle has a network of
the master chemical DNA, which
membranes that transports material
controls the cell’s functions and
throughout the cell.
passes on the plant’s characteristics
from generation to generation.
A

D. Nucleolus – Located inside the
nucleus, the nucleolus produces
ribosomes.
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M

L

K. Rough Endoplasmic
Reticulum (Rough ER) – These
parts of the ER look rough because
they are covered with ribosomes.
They produce proteins as well as
transporting material throughout the
cell.
L. Cell Membrane – This thin,
flexible coat contains all parts
of a cell (except the cell wall in
plants) and controls the passage of
materials in and out of the cell.

M. Vacuole – Most plant cells
(but no animal cells) have a large
fluid-filled vacuole, which stores
water, helps maintain the cell’s
shape and can contain chemicals
(pigments) that give colour (other
than green) to the flowers, fruit,
leaves and stems.
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How does water move through
a plant?
• TIE a plastic bag over a group of
leaves on a plant. You should find
water condensing on the inside of the
bag after some time. This shows that
leaves transpire.

Transpiration is the
movement of water from the
soil through roots and stems
to leaves. Some of the water
is used in photosynthesis,
some is stored in vacuoles,
and some evaporates and
so cools the leaf. Water also
carries nutrients from the
soil to the leaves.

• Cut the tip off a root vegetable such
as a carrot, parsnip or white radish.
Place the cut end in a jar and half
fill the jar with water. Add about ten
drops of red food colouring to the

water. Wait three days and remove
the root from the water. Ask an adult
to cut it straight across (horizontal
cross-section) and then cut one part of
it lengthways (vertical cross-section).
Can you see the tubes in the root
that carry water? This tissue is called
xylem. Draw the two cross-sections
and label the xylem.
• Repeat this experiment with a stem
such as celery or leek. Write down
your observations and compare them
to your observations of the carrot.
• Pick a pale-coloured flower with stem
attached. Cut the stem at an angle
and place it in a glass of water. Add
several drops of blue food colouring
to the water and watch what happens.
Once the flower has changed colour,
change the water and add red
food colouring to it. Observe what
happens. Is this what you expected?

For assistance, further information or general feedback,
please send an email to spark@childrensdiscovery.org.au

