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Chapter 2

The Root System
Types of Roots
Just like animals and humans, plants need food and
water in order to live and grow. Although plants can
produce their own food, they must get water by extracting
it from the ground. The organ a plant uses to get water
from the soil is its roots. Root systems for plants come in
two basic designs.

Figure 2: Taproot (left) vs. Fibrous Root (right)
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The first root design is called the taproot. Taproots go
straight down into the soil to reach higher concentrations of
water. The taproot consists of one major root with relatively
few roots branching from it. This primary vertical root often
becomes a storehouse for food. Humans usually use the
plants that have food-storage taproots as food themselves.
Some examples of these types of plants are beets, carrots,
and radishes.
The taproot provides structural integrity and can
sometimes make a plant difficult to uproot. If you have ever
tried to rid your lawn of pesky dandelions, then you know
how tenacious a taproot plant can be. Oftentimes when you
try to pull a dandelion, you do not get the entire taproot,
which reaches far down below the surface of the ground.
Unless you extract the complete taproot, the dandelion will
most likely grow back.
Most plants begin their life with a taproot design.
Trees, for instance, have a taproot several years into their
life before the primary root is replaced with many, widespreading roots.
This wide-spreading mass of roots is the mark of the
second type of plant root design. This root design is called
a fibrous root system. Instead of having one primary root
that plunges deep into the ground, the fibrous root system
is characterized by having many
thin, widespread roots that form a
tangled mass just below the surface
of the ground. Grasses are good
examples of plants with fibrous root
systems. If you try to pull up grass,
you will most likely not be able to
grab one individual plant. Instead,
you’ll have multiple plants connected
together by a tangled network of
thin roots. A benefit of the fibrous
root system is that the tangled net of Figure 3:
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Non-Storage Taproot

Figure 4: Tree Root System

Figure 5: Uprooted Tree
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roots helps prevent soil from being washed away, so the
plant won’t lose the nutrients it needs when rain comes.
The fibrous root system of a mature tree extends out in
every direction in order to have as much access to water as
possible. A tree’s root system can be massive. In fact, a tree’s
root system will usually extend as wide as the tree is tall.
Perhaps you’ve had the misfortune of running over a tree
root while mowing, even when you are many feet from the
trunk. These far-reaching roots are the reason why trees are
so resilient and strong. If you’ve ever actually seen a tree
knocked over, you will notice that all the earth around it
gets moved as well.

Internal Structure of a Root
Regardless of the design, all roots absorb water and
nutrients in the soil so that they can be transported to the
rest of the plant. The moisture in the ground is brought into
the root by small root hairs that are a part of the epidermis
(outside layer) of the root. This water will be used by the
plant to make food, and the nutrients (minerals and salts)
that are dissolved in the water will help the tree grow.
Within the root is a bundle of tubes called the vascular
cylinder. These tubes will conduct the water up to the stem,
where it will be distributed throughout the entire plant.
The term vascular comes from the Latin word vasculum,
which means “little vessel.” A vessel is an object that carries
or transports something. Vessels in the human body, like
veins and arteries, transport blood to all the organs. The
vascular tissue in plants transports water and food.
The vascular cylinder is made up of two different sets
of tubes. One set, called the xylem (zī-lem), sends the water
and nutrients up to the leaves to be used in the process of
making food. The phloem (flō-əm), the other set, transports
the food made in the leaves to the rest of the plant.
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