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This chapter provides information on plant structures and their functions. It has
the following objectives:

1 Explain different ways plants are classified

2 Describe the differences among annuals, biennials, and perennials

3 Explain the processes of photosynthesis and respiration

4 Identify and describe the functions of the vegetative plant parts

5 Discuss the differences between simple and compound leaves

6 Describe the parts found on a plant stem

7 Explain the structural differences between dicot and monocot stems

8 Describe the differences between taproot and fibrous root systems

O Identify and describe the reproductive structures of plants

10 Describe the two types of fruits
adventitious roots compound leaf fruit perfect flower seed coat
annual cotyledons germination phloem seed embryo
apical meristem cross-pollination hardiness photosynthesis simple leaf
axillary bud cultivar hardy plant pith stem tubers
biennial deciduous plant herbaceous plant pollination stomata
botanical dicot hybrid primary root taproot system
nomenclature dormancy imperfect flower reproductive tender plant

botanist endosperm incomplete flower phase transpiration
broadleaf evergreen inflorescence root cap vegetative phase
calyx fertilization monocot root hairs woody plant
cambium fibrous root morphology scientific name xylem
chlorophyll system narrowleaf secondary root
complete flower flower perennial seed
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4-1. Knowledge of plant parts and functions is needed in horticulture.

LANTS may not appear very complicated. They grow in nature all

about us. But, there is more to plants than may meet the eye. They
carry out a wide range of life processes. These require considerable
attention from horticulturists.

Plants are complex organisms. They are comprised of organ systems
consisting of organs, tissues, and cells. These systems carry out life pro -
cesses that are not always easy to understand. We do know the roles of
leaves, stems, roots, and flowers...parts that are obvious to us. Fortu -
nately, scientists are gaining increased knowledge of plant parts and
functions. We know more today than just a few years ago!

Life cycles help us understand when to plant and watch for flowers
and fruit. Some plants produce for many years; others live only one
growing season. How we culture them varies with life cycle as well as
other plant characteristics. The inside world of a plant is a fabulous area
to explore and learn.
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Early classifications of plants were based upon segregating those plants that were harmful
from those that were useful. They were further divided by their specific uses. People named
plants they could eat or that were used for medicine. They named poisonous plants so others
could identify which plants not to eat.

CLASSIFYING PLANTS

Scientists use the similarities of plants to classify them into groups. This makes plant
identification easier for scientists and horticulturists. Kinds of stems, size, stem growth form,
kind of fruit, life cycle, and foliage retention are examples of natural characteristics.

Kinds of stems describes the type of plant, such as a herb (a plant with a soft, nonwoody
stem with primarily vegetative parts), a shrub (no main trunk), or a tree (one main trunk).

In this usage, the term herb is not describing a spice. Size classification refers to the average
mature size of the plant, such as a dwarf shrub or a large tree. Stem growth form describes
how the stem stands in relation to the ground, such as erect, creeping, or climbing. Fruits
can be classified as fleshy fruits or dry fruits.

Ornamental plants are often classified by stem type, foliage retention, or life ¢ycle.

have stems that are soft and not woody, such as herbs, certain vines, and
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4-2. Plants can be classified by their life cycle.
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4-4. Petunias are an annual. They complete their life cycle in one
growing season.

Annuals are often divided into
groups according to what season or cli
mate is best suited for their growth.
Summer annuals are sensitive to cold
temperatures and are killed by frost.
These plants are normally planted in
the spring after the last frost and grown
until fall. Petunia, marigold, and toma
toes are examples of summer annuals.

Winter annuals, on the other hand,
are planted in the fall, grow through
the winter, and mature in the spring.
Broccoli, spinach, and pansy are exam
ples of winter annuals.

BIENNIALS

are plants that complete their life

cycle in two growing seasons. During the first sea-
son, usually summer, the plants grow vegetatively
then become dormant in the winter. The following
spring the plants produce flowers and fruit then die.
Hollyhock, sweet william, cabbage, and beets are
common biennials.

PERENNIALS

are plants that may be herbaceous

or woody and live for more than two seasons.
Perennials may be placed in subgroups of kherba
ceous or woody types. Above ground portions of
herbaceous perennials generally die in the winter
but grow new shoots and leaves the following
spring from the below-ground portions of the plant.

4-5. Biennials complete their life cycle in two growing Strawberries, asparagus, and daffodils are examples

seasons.

of herbaceous perennials. Woody-type perennials
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remain alive during the winter season, but
growth is slow or the plants become dor
mant. Trees, shrubs, and some vines arg
woody perennials.

Woody perennials may be either decid
uous or evergreen. Evergreen plants retai
leaves at all times. They do drop some of
their leaves, but not all at once. Pine trees,
junipers, and hollies are classified as ever
greens. As deciduous plants become do
mant, they will drop all their leaves after
the fall season. Apple trees, maples, and _ _
4-6. Perennials continue to grow and reproduce for more than two

flowerlng quince are classified ASyrowing seasons.
deciduous.

=}

PHOTOSYNTHESIS AND
RESPIRATION

Plants are living organisms. They have complex chemical processes that direct growth
and development. Photosynthesis and respiration are two major processes. These and other
life processes are regulated by hormones and conducted by enzymes.

PHOTOSYNTHESIS

Granum

Green plants have the unique ability to
produce their own food. The main func
tion of leaves is to manufacture food for
the plant through a process known as

. This process is a series
of chemical reactions in which carbon
dioxide and water are converted in the
presence of light to sugar and oxygen

are specialized structures
within individual leaf cells. As light enters Chloroplast
the chloroplast, chlorophyll will absorb

Thylakoid

Stroma

this energy. 4-7. Chloroplasts are structures within individual plant leaf cells
that contain chlorophyll.



Plant Classification, Function, and Stru@fre

Parts of a Root System

The first structure to emerge from a
germinating seed is a root which imme
diately begins absorbing water and min
erals for growth. This root develops into
the . The primary root
continues to grow and branch. Unlike
stems, roots do not have nodes or buds
therefore they have an irregular branch
ing pattern.

A root that arises from the primary
rootis called & . Seed
lings or cuttings transplant best when
secondary roots have formed. Both pri-
mary and secondary roots have

found near the growing tip of the

root. These are single root cells that ar

Root hairs
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Root cap

located a few millimeters back from the 4-20. A microscopic view of a root tip showing root hairs and the root
root tip. The greatest amount of water @

and mineral absorption occurs through

P.

the root hairs which is transported in the xylem tissue throughout the plant. Since root hairs
are so small, they can be easily damaged through improper handling of the plant. Damage to
root hairs can occur when one lifts plants by the stems and leaves.

As roots grow, their tips are pro

tected from coarse soil. This is accom
plished by a mass of cells, called the

. The area directly behind the
root cap is where new cells are formed
When a root cap comes in contact with
an objectbfor example, a stonebit will
grow around it.

Types of Root Systems

Plant root systems are grouped

according to their growth habits. A
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Fibrous Root
(turf grass)

Taproot
(carrot)

is one in which the 451 The plant on the left has a fibrous root system, while the one on

primary root grows down from the stemthe right has a taproot.
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to emerge in a germinating seed is the
embryonic root-like structure that will
soon develop into the primary root. Next,
the stem or shoot emerges from the seed.
The process ends when the cotyledon
begin manufacturing food.

Moisture, oxygen, optimal tempera
ture, and sometimes light are environ
mental conditions that must exist for via
ble seed germination. The seed must hav
a sufficient and continual supply of water
throughout the germination process.
Oftentimes, the seed is given an initial
supply of water, but then allowed to dry
out, thus the seed dies. Oxygen must alsg
be available to the seed. Seeds have dif- 4-27. Seeds germinating in a flat.
ferent soil temperature requirements. For
example, seed of winter annuals prefer a
cooler soil temperature than the seed of
summer annuals. In some plants, like cel-
ery, light is needed for seed germination.

o

D

The principle structures of plants are the leaves, stems, roots, flowers, fruits, and seeds. Identify
ing these structures and determining their function is important in naming, maintaining, and repro
ducing the plants.

Plants go through three phases of growth and development. After they germinate from seed, they
produce vegetative growth, which consists of the leaves, stems, and roots. They then enter into the
reproductive phase in which they produce flowers that form the fruits. Within the fruits are the
plant's seeds. At some time during the plant's life cycldlibecome inactive or dormant. Plant dor
mancy can be brief, as deciduous trees are in the winter season, or extend for several years as dormant
seeds lie on the forest floor.

Plants are classified according to their life span. Annuals are plants that grow, flower, and die in
one growing season. Biennials live two growing seasons. The first season, biennials grow vegetatively
and then the next season they reproduce. Perennials are plants that live for more than two growing
seasons.
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The vegetative structures produced by plants are the leaves, stems, and roots. The leaves are the
most conspicuous part of the plant. Their main function is to produce food or carbohydrates through
a process called photosynthesis. Leaves are various shapes, sizes, and colors. Simple leaves have one
blade per petiole, while compound leaves have many blades or leaflets.

Stems support leaves, flowers, and fruits. They also transport water, minerals, and manufactured
food throughout the plant. Buds, or growing points, are located at the nodes along the stems or at the
tip. They can produce new stems, leaves, or flowers.

Roots are the underground portion of the plant. Depending on the types of plants, roots can have
either a taproot system or fibrous root system. The main function of roots is to absorb water-and min
erals. This occurs mostly through the root hairs.

The reproductive structures of the plants are the flowers, fruits, and seeds. The flowers, like
leaves, are quite variable. A complete flower consists of sepals, petals, stamens (male parts), and pis
tils (female parts). An incomplete flower lacks one or more of these parts. Pollination occurs when
pollen, the male sex cells, are transferred from the stamen to the pistil. Fertilization occurs after the
pollen grains grow down the styles, a part of the pistil, and fuse with the egg located in the ovary.

Once fertilization occurs, the fruit develops. The fruit is a structure that contains the seeds. Fruits
can be fleshy or dry. They protect the seeds inside and aid in the dispersal of them.

Seeds are the mature, fertilized ovules or eggs. They consist of a seed coat, endosperm, and
embryo. Seed germination is a process that begins when seeds absorb water. Besides water, seeds also
need oxygen, proper temperature, and sometimes light for germination. The germination process is
complete when the seedling can manufacture food through photosynthesis.

Answer the following questions using complete sentencdscarrect spelling.
1. What are the three phases of development a plant passesaghrin its life cycle?
What is the difference among annuals, biennials, andnrea¢s?
What is the major function of a leaf?
What are the major components in the photosynthesis mste
What are the parts of a leaf? (Sketch a leaf and label itsspar

What is the difference between a deciduous plant and amgegen plant?

T A

What are three types of leaf arrangements most commouohdfd (Sketch and label
the three arrangements.)

©

What are the major parts of a stem? (Sketch a stem and l&behits.)
9. What are modified stems? Give three examples.

10. What are the major parts of a root system?

11. How are taproot and fibrous root systems different?

12. What are the four major parts of a flower?
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13.
14.
15.
16.

EXPLORING

How are perfect and imperfect flowers different?
How are fleshy and dry fruits different?
What are the three primary parts of a seed?

How is germination accomplished?

1. Make a list of the fruit, vegetable, and ornamental plagriswn in your area. Classify
them as annuals, biennials, or perennials.

2. Make a collection of leaves of the common plants in youa.a®bserve their parts. Clas
sify the leaves as simple or compound and how they are adangéhe stem.

3. Obtain a cross-section of stems from a dicot, such as aft@@kand a monocot, such as
corn. Observe the differences. Note the locations of theoptil, cambium, and xylem.

4. Visit a local nursery, garden center, or botanical gaidgour area. Study the vegetative
and reproductive structures and become familiar with thpeirts.

5. Dissect a complete flower. Sketch and label the repradedtructures.

6. Germinate some large seeds, like corn or beans, by rtiBngup in a moist paper towel
for 7 to 10 days in a warm place. After they have germinatesee their parts and examine
their root systems under a magnifying glass or dissectopg sc



