How Plants Grow

O

CCASIONALLY homes have vines growing on them

because plants of some types are prone to grow
up and around nearby objects. If you do not like this
look, you should know which plants to avoid. Also,
plants use sunlight to produce their own food. Plants
are literally energized and nourished by the sun in a
vital process for survival.

Objective:

þ

Define and explain horticulture.

Key Terms:

Ñ

chlorophyll
geotropism
glucose

horticulture
photosynthesis
phototropism

thigmotropism
tropisms

Understanding Horticulture
Horticulture is an area of agriculture that produces plants for food, comfort, and beauty.
Horticulture consists of several areas of plant growth, including ornamental crops, vegetable
crops, fruit crops, and nut crops.
Ornamental crops, such as flowers, bushes, and shrubs, are used for their beauty. Vegetable
crops provide us such vegetables as carrots, green beans, and corn. Fruit crops are responsible
for fruits and berries, including cherries, apples, and strawberries. Nut crops give us nuts, such
as pecans, walnuts, and pistachios.

PHOTOSYNTHESIS
Green plants manufacture their own food through the process of photosynthesis—the
use of sunlight to create carbohydrates in the chlorophyll-containing plant tissues exposed to
light. Photosynthesis has two major parts: energy gathering and sugar making.
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ON THE JOB…
CAREER CONNECTION: Horticulturist

Horticulturists work with and study plants and crops to improve the quality and quantity. For
example, they may try new techniques to make plants more resistant to certain insects or more
resistant to drought in areas where irrigation is extremely difficult. The position can be physically
demanding at times and may involve working outside in poor weather conditions.
The suggested methods for reproducing, dividing, planting, fertilizing, and harvesting plants
often come from experienced horticulturists who may teach courses at colleges or write books
about their specialization.
Job responsibilities will vary, but horticulturists are usually responsible for recommending
methods of transplanting, estimating needs for seasonal management, increasing production,
and decreasing losses. They are often in supervisory positions. Therefore, education or experience in greenhouse or nursery management can be beneficial. Useful courses may include
those in biological and chemical pest control measures; pesticide management and application;
turf maintenance; irrigation system installation, maintenance, and operation; and plant taxonomy and anatomy.
A two-year college degree may be sufficient for some positions, but supervisory positions frequently desire candidates with more experience and more education. A bachelor’s degree in
agriculture, botany, horticulture, forestry, or a related field is recommended.

Energy is gathered from sunlight by the chlorophyll—a
green pigment in the leaves of a
plant. The light energy is changed
to chemical energy. Sugar is produced when the chemical energy
rearranges the combinations of
carbon dioxide and water in the
plant.
Photosynthesis produces two
products: oxygen and glucose.
Most of the oxygen is given off
into the air, but some oxygen is
used by the plant to replenish that FIGURE 1. Plants, such as these lilies of the valley, are energized by the sun.
used by animals, the combustion
of engines, and other activities. The sugar made by the plant is glucose (simple sugar). Sugar
is transported to various parts of the plant and stored for future use.
For photosynthesis to occur, plants must be in an environment that supports the process.
Plants need chlorophyll, sunlight, carbon dioxide, and water. The chlorophyll is located in
bundles known as chloroplasts, where sugar is made.
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Chlorophyll transforms the light energy of the sun into chemical energy. Plants obtain carbon dioxide from the air through stomata. Glucose could not be made without carbon dioxide.
Water is absorbed by the roots and moves to the leaves through the vascular system. Chemical
energy splits water apart and partially combines it with the elements of carbon dioxide.
Photosynthesis can be expressed as an equation that shows the splitting apart and recombining of ingredients. A simplified equation for photosynthesis is:
carbon dioxide + water ¾ ¾
¾®
(from air)

(from soil)

sugar

(stored in plant)

+

oxygen

(released in air)

+

water

(released in air)

TROPISMS
Tropisms are changes in a plant’s growth in response to stimuli. There are several types of
tropisms. The three most common are phototropism, geotropism, and thigmotropism.

Phototropism
Phototropism is a plant’s response to light.
For example, the plant stems and leaves grow
toward the light. As a result, plant owners often
rotate potted plants in their homes to prevent them
from becoming lopsided.

Geotropism
Geotropism is a plant’s response to gravity.
Roots grow downward because of geotropism. If
you turn a seed upside down in its pot, it will still
send its root downward and its shoot upward.

Thigmotropism
Thigmotropism is a plant’s response to physical contact with another object. For instance, a
plant may wrap around a pole or grow in a curving
line after touching an object.

FIGURE 2. Morning glories respond to physical contact
with objects, such as this pole.

ENVIRONMENTAL REQUIREMENTS
For plants to grow, certain needs must be met. Light, air, and water are the most important
requirements because they are needed for photosynthesis to occur. When all needs are met,
plants will thrive. However, the amount of each item needed will differ depending on plant
variety. For example, a cactus needs sunlight but not much water.
Light can be natural or artificial. Obviously, natural light is from the sun. Artificial light
sources include incandescent lights, fluorescent lights, metal halide lamps, low-pressure
sodium lamps, and high-pressure sodium lamps.
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Air is important because it carries carbon dioxide that plants need to make food. Air flows
through the stomata in a plant’s leaves.
Water enters the roots and moves throughout the rest of the plant, breaking down during
photosynthesis. Water is also used in the transpiration process to help the plant remain at its
most desirable temperature.

Summary:

2

Horticulture is an area of agriculture that produces plants for food, comfort, and
beauty. With the aid of sunlight, green plants manufacture their own food through
the process of photosynthesis, which has two major parts: energy gathering and
sugar making. Energy is gathered from sunlight by chlorophyll—a green pigment in
the leaves of a plant.
Tropisms are changes in a plant’s growth in response to stimuli. The three most
common tropisms are phototropism, geotropism, and thigmotropism.
Phototropism is a plant’s response to light. Geotropism is a plant’s response to gravity. Thigmotropism is a plant’s response to physical contact with another object.

Checking Your Knowledge:

´

1.
2.
3.
4.
5.

What is photosynthesis, and what are its two major parts?
What are the three most common tropisms?
What kinds of tropisms can affect the growth of plants and how?
What are the three basic needs of a plant?
What does air carry that helps plants make food?

Expanding Your Knowledge:

L

Use the “Importance of Tropisms” Web site included in the “Web Links” below,
and complete the scientific experiment. Share your findings with your class.

Web Links:

:

The Importance of Tropisms
http://school.discoveryeducation.com/lessonplans/programs/tropisms/
Photosynthesis
http://www.1ststeps.org/Science/Photosynthesis/photosynthesis.htm
Phototropism in Tomato Seedlings
http://plantsinmotion.bio.indiana.edu/plantmotion/movements/tropism/
tropisms.html
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