
Lesson 2
Photosynthesis: The Basic Process of Life

Why is photosynthesis important?
All living things need energy to live and grow. They 

get this energy from food. Some living things, like 
animals, get their food by eating plants or other animals. 
Plants get their food from the Sun. Photosynthesis 
(foh•toh•SIN•thuh•sis) is a way that plants and some other 
living things make food by using sunlight.

 Quick Check

 14. A way that plants and some other living things make food by using 

sunlight is 
 

.

 15. Which of the following organisms would be most likely to use 
  photosynthesis for its food? Circle your answer(s). 

  a. lion c. grass

  b. tree d. snake

Poppies use sunlight to make food.
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Raw Materials for Photosynthesis?
To bake a cake, basic ingredients, 

or raw materials, are needed. These 
raw materials are heated (given 
energy) and eventually become a cake. 
Raw materials are also needed for 
photosynthesis. These raw materials are 
carbon dioxide, water, and chlorophyll. 

Chlorophyll (KLOR•uh•fil) is a green 
substance in plants that absorbs energy 
from sunlight. Plants have structures 
that help them get the raw materials 
they need and turn them into food. 

 Quick Check

 16. For photosynthesis to occur, there must be 

  
 

, 

  
 

, 

  
 

, and 

  
 

.

Cake Plant

Raw Materials flour, water, sugar, yeast
carbon dioxide, water, 
chlorophyll

Source of Energy heat from oven sunlight

Where It Happens oven leaves

A This leaf is green bcause it contains 
chlorophyll. The shape allows the 
leaf to be exposed to as much 
sunlight as possible.
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What are roots and stems?
Roots and stems move water and 

food inside a plant.

Roots
Roots hold plants in the soil. 

They also take in water and other 
substances that the plant needs.

Some roots called taproots 
are thick and straight. They grow 
deep and make it hard to pull the 
plant from the ground.

Some roots called fibrous 
roots are thin and have lots of 
root hairs. They grow into a 
dense network, but are not deep.

Roots also store some of the 
food the plant produces. This is 
why edible roots such as carrots 
and sweet potatoes are so 
nutritious.

 Quick Check

 17. Why are roots important? 
 

 

 18. I am the part of the root through which water and other substances 

enter. What am I? 
 

Parts of a Root

Root Hairs
•  small structures on 

surface of roots
•  water and minerals 

enter here

Xylem (ZIGH•uhm)
•  water and minerals 

go up to the plant 
through these tubes

Phloem 
(FLOH•uhm)
•  food moves 

down the 
plant through 
these tubes

Epidermis 
(epi•DUR•mis)
•  outermost 

layer of root

Root Cap
• thin covering
•  protects root tip as 

it grows into soil
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Stems
Stems have two very important roles:

• support leaves and flowers
•  transport water and other substances between root 

and leaves

Inside a stem are xylem and phloem. The xylem 
carries water and minerals from the roots up the plant to 
the leaves. Phloem carries food from the leaves to other 
parts of the plant. Between the xylem and the phloem is 
a layer of cells called the cambium (KAM•bee•uhm). New 
cells grow from this layer.

Like roots, some stems store food. Sugarcane and 
asparagus are examples of edible stems.

 Quick Check

 19. Two important roles that stems perform are 
 

 
 and 

 
.

Soft Stem (fl exible) Woody Stem (stiff)

cambium

xylem

phloem

Parts of a Stem

The xylem, phloem, and cambium 
are arranged differently in a 
woody stem and in a soft stem.

Reading Diagrams
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What are leaves?
When you look at a tree or shrub, the first thing you 

may notice are its leaves. Leaves come in many sizes. 
They also have many shapes. But they all have the same 
basic parts and jobs. Leaves help keep the plant alive. 
Also, leaves supply living things with food and oxygen.

 Quick Check

 20. Leaves get water from the roots through their 
 

.

 21. Chlorophyll is found in the 
 

.

vein (brings 
water and 
minerals 
from roots)

sunlight

Air enters. Water and 
oxygen leave.

Stoma (a pore in leaf that 
opens and closes to let 
gases in and out)

guard cells (control 
when the stoma 
opens and closes)

epidermis

chloroplasts 
(contain chlorophyll)

Epidermis 
(outermost 
part of leaf)

Cuticle (waxy 
coating that 
helps prevent 
water loss)

Parts of a Leaf

simple leaf

compound leaf

14
Earth’s Ecosystems



How Leaves Work
Recall that photosynthesis is the way plants make 

food. It occurs in the leaves. Water travels through 
the stem to the leaves. Carbon dioxide enters through 
the stoma (STOH•muh). Sunlight is absorbed by the 
chlorophyll. Chlorophyll is found in a part of a cell called 
the chloroplast (KLOR•uh•plast). 

When all these ingredients are in place, the leaf 
can produce food. In the presence of sunlight, carbon 
dioxide and water produce sugar (food) and oxygen. 
You can show this as a formula.

The food is then carried to other parts of the leaf, 
the stem, or the roots.

 Quick Check

 22. During photosynthesis, 
 

 and water 
combine and produce food and oxygen.

 23. Photosynthesis mostly occurs in the 
 

.

chloroplast 
seen through 
a microscope C

Photosynthesis

 Light
Water + Carbon dioxide  Sugar + Oxygen

coleus plant
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How does a plant get energy?
A plant takes in energy from the Sun. It stores that 

energy in the food it makes. To make food, the leaves 
need to take in carbon dioxide Also, water has to get to 
the leaves. See the diagram on page 17. With water and 
carbon dioxide, the leaves make food (sugar). The food 
has the Sun’s energy stored inside. 

Respiration
Plants then get energy from 

the food they make—much 
the way animals get energy 
from the food they eat. The 
energy is released from the 
food. The release of energy 
from food is called respiration 
(res•puh•RAY•shuhn). In respiration, 
sugars and oxygen combine. The 
process releases water, carbon 
dioxide, and energy.

So in photosynthesis, energy 
is stored in food. In respiration, 
energy is released from food.

 Quick Check

 24. Put the steps of how water moves through a plant in the correct 
order. Number the steps from 1 to 4.

  
 

 Transpiration helps pull the water toward the top of the plant.

  
 

 Water travels from the roots to the stem.

  
 

 Water moves into the leaves from the stem, replacing lost water.

  
 

 Water in the soil enters the root hairs.

Apples contain energy stored when leaves of 
apple trees made food during photosynthesis.
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vein

petiole

How Water Moves Through a Plant

5.  Almost 99% of the water that 
enters the roots is given off 
into the air by transpiration 
through the leaves’ stomata 
(plural of stoma).

What causes water to travel from a plant’s 
roots to its stem?

Reading Diagrams

Watch how plants 
transport water @ www.macmillanmh.com

2.  Water and other 
substances travel from 
the roots to the stem.

4.  Water moves up 
the stem into the 
leaves, replacing 
the water lost.

3.  Loss of water from plant 
leaves, or transpiration 
(trans•puh•RAY•shuhn), 
helps pull the water upward 
toward the top of the plant.

1.  Water and other 
substances in the 
soil enter root hairs.

-Review Summaries and quizzes online @ www.macmillanmh.com 
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