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Teacher Overview: Conservatory
Plants have many traits that are unique to this particular kingdom of living things. Below is a list of
general plant traits to help you and your students complete the ThinkingWorks lesson.
The plant kingdom can be divided into ten divisions or phyla (singular: phylum). In the Zoo’s
Conservatory, you will be able to see plants from four different phyla: the ferns, conifers (e.g., pine
and fir trees), cycads and the angiosperms or flowering plants (e.g., apple tree, daisies, etc.). The
ThinkingWorks lessons focus on the Angiosperms. There are two groups or classes of angiosperms,
the monocots and the dicots. It is fairly easy to distinguish between monocots and dicots.
We describe here characteristics of a typical flowering plant, leaf parts, photosynthesis,
characteristics of both monocots and dicots, parts of a flower, leaf shapes and plant life cycles.
A Typical Flowering Plant (Angiosperm)
Flower
Flowers are reproductive structures.
Their function is the production of
fertile seeds that produce the next
generation.

Stem
Stems support leaves and flowers. They also
house a vascular system that conducts water
and nutrients to different regions of the plant.
Stems can be above or below ground. For
example, a potato is an underground stem.
Leaves
Through their green pigment, chlorphyll, plants
are able to convert light energy to chemical
energy and store it for later use. Leaves are the
primary site for this process which is called
photosynthesis. Most leaves have small
openings, the stomata, on the undersurface that
permit gases such as oxygen and carbon dioxide
to move in and out.

Roots
The root system anchors the plant and extracts
water and needed minerals from the soil.
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Characteristics of Flowering Plants

q Flowering plants generally have four major parts: roots, stems, leaves and flowers. Each part
has different primary functions.
q Plants have relatively simple requirements for life: water, light, oxygen, carbon dioxide and
certain minerals.
q Plants are autotrophic [Greek auto, self + trophos, feeder]. Plants, through the process of
photosynthesis, are able to synthesize sugar molecules from carbon dioxide, water and light
energy.
Leaf Parts and Photosynthesis

Stomata

The process of photosynthesis is usually written:
CO2 + H2O

In the Presence of
Light and Chlorophyll

O2 + C6H12O6

Read it this way: Carbon dioxide plus water in the
presence of light and chlorophyll produces oxygen
and the sugar glucose (C6H12O6).

Parts of a Leaf
· The veins are bundles of tiny tubes that
carry water and minerals to the leaf and
take food (sugar) from the leaf to the
rest of the plant.
· The underside of the leaf has small
pores called stomata that let air into
and out of the leaf.
· The outer layer of the leaf, the cuticle,
is waxy and prevents the leaf from
drying out.
Photosynthesis
· Leaves are green because of small
bodies in the cells called chloroplasts.
· Chloroplasts contain the green pigment,
chlorophyll. Chlorophyll gives the leaves
their green color.
· With the help of chlorophyll and
sunlight, a plant can turn lifeless
compounds into food. This process is
called photosynthesis.
· Plants need water (H2O) and carbon
dioxide (CO2) to make food in a process
called photosynthesis.
· Water is taken in by the plant’s roots.
Carbon dioxide is taken from air that
enters the leaf through the stomata.
· The leaf uses chlorophyll and sunlight to
change the water and carbon dioxide
into oxygen and glucose (sugar).
· Glucose is sent throughout the plant and
used as food.
· Oxygen is released into the air through
the stomata.
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Characteristics of Monocots and Dicots
Monocots

Monocot leaves have parallel veins such as in
this orchid.

Monocots usually have a fibrous root system
such as the one on this spiderwort plant.

Monocots have 3-parted flowers (in multiples of
3).
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Dicots

The veins in the leaves of a dicot plant are not
parallel and often have a net or tree-like
appearance.

Dicot plants usually have a tap root system with
a smaller number of roots coming off the tap
root.

Dicot flower parts are in multiples of four or
five.
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Characteristics of a Flower

P
S

P = Petals: The showy part of the flower that
serves to attract insect pollinators to the
flower.
SE = Sepals: The outer whorl of leaf-like
protective coverings of the bud.
In some
flowers, the sepals are showy like the petals. In
other flowers, the sepals are leaf-like in shape
and color.

PS

S = Stamens: The male part of the flower that
produces pollen. Pollen is needed to fertilize the
flower to later produce seed.
SE

P

PS = Pistil: The female organ that receives the
pollen and is connected to the ovary where the
seeds eventually develop.
S

PS

O = Ovary:
The organ where the seeds
eventually develop.

Examples of Pollen Grains
Although the largest pollen grains measure 0.2
mm across, they are extremely variable in form.
Guess which ones cause your eyes to burn if you
suffer from hay fever!
SE

O

Pollination
Flowers have many strategies for attracting insect visitors. Brilliant color, fragrance and sweet
nectar all draw insect visitors for a single purpose: to make sure that pollen grains are carried from
one plant to another. Pollen grains need to travel from the stamen to the pistil for fertilization to
happen and for seed to be produced. Some plants can pollinate themselves, but others rely on the
wind, the water or animal couriers to carry pollen from one plant to another. When an insect visits
a flower to feed, pollen from the stamen is pressed to its body, often in a particular place like the
head or the back. The pistil of the flower is in just the right place to collect the pollen when the
insect arrives at the next plant. When the pollen grain lands on the pistil of a plant of the same
species, it grows a fine tube down the pistil until it reaches the unfertilized female cell, the ovule.
After fertilization by the pollen, a seed begins to develop.
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Leaf Shapes
Simple Leaves
q Simple leaves are composed of a petiole (the part that hold the leaf to the branch) and a single
blade that is either entire or lobed.
A Lobed Leaf

An Entire Leaf

Petiole

Compound Leaves
q A compound leaf is composed of many separate leaflets. Compound leaves can be pinnately or
palmately compound. A palmately compound leaf has all of the leaflets originating from a single
point, while a pinnately compound leaf has a few to several pairs of leaflets along a common
stem.
A Compound Leaf

Palmately Compound
Pinnately Compound

Leaflets
Petiole

Plant Life Cycle
Plants can be divided into three general categories based on their life cycles:

q Annuals – Annual plants complete their entire life cycle in one growing season. Many of the
bedding plants that you place in your garden in the spring are annual plants. An example is
Cosmos.

q Biennials – Biennial plants require two growing seasons to complete their life cycle. In the first
season, they are vegetative (e.g., have only leaves with no flowers). In the second year, they
flower and produce seed. An example of a biennial is the radish.

q Perennials – Perennial plants continue to live and flower for several years after they have
matured. Lilies, hostas, daisies and maple trees are perennials.
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The Life Cycle of an Annual Plant (Cosmos)
Seed Maturation

Death and
Seed Release

Flowering

Seed

Growth

Germination

The Life Cycle of a Perennial Plant (Maple Tree)

Winter
Dormancy

Flowering

Seed

Growth
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Life Cycle of a Biennial Plant (Radish)

Seedling
First Season

Leafy Growth

Overwinter

New Growth
Second Season

Flowers
Second Season

Produces Seed & Dies
End of Second Season
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