
Lesson 1 

Botany 
 

Have you ever heard the word botany (bot’ uh nee)?  I didn’t hear that word until I became an 

adult.  Botany is the study of plants.  It’s an amazing field of science, and I know you will enjoy 

learning about it.  You see, botany will tell you a lot about nature.  After all, when you go outside to 

play, what do you see all around you?  You see plants.  The grass and trees that grow in the park are 

plants.  The pretty flowers you see in the spring and summer are produced by plants.   When you learn 

botany, you learn a lot about these plants, and it helps you understand what you see when you are out 

in nature.   

 

 In this course, you will learn a lot 

about plants, and you will do many 

experiments to help you understand how 

God designed them.  Each day, when you 

are done with the reading, you will write 

down all that you remember about what 

you learned.  This means you need to pay 

close attention so that you can remember 

what you are learning.  Scientists often 

make illustrations (drawings) that go along 

with their notes.  Since this is a science 

course, you will often make illustrations 

when you write down what you have 

learned. 

 

Look at the boy in the picture shown above.  He has a small magnifying glass and is very 

carefully studying a flower.  That means he is doing botany!  Learning about plants will make studying 

even the smallest ones very interesting.  Once you have studied about flowers, you may want to do 

what this boy is doing and carefully study the flowers that pop up in your yard or neighborhood.  As 

you take this course, you will come to understand a lot about the plants you see all around you.  If you 

pay close attention while reading this book, you’ll even be able to teach others about botany!   

 

How many different kinds of plants do you have around your 

home?  Are there many trees in your neighborhood?  Trees are big, 

tall plants.  Do you have a pond or a creek near your home?  If so, 

you probably have plants like mosses and ferns growing around it.  

Is there grass outside?  Grass is a plant that covers the dirt like a rug.  

As you can see, there are plants all around you. 

Botany is the study of plants.  This boy is doing botany, because he 

is studying a plant with a magnifying glass. 
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In Genesis 1:11-13, we learn that God created plants on the third day of creation.  The plants 

He created are very interesting.  They all make their own food; some trap insects inside of them; and 

some can grow taller than a skyscraper.  The oldest living thing we know of 

on earth is a plant; it began growing right after the worldwide Flood and is 

still growing today!  You will learn about many of these plants in this 

course, and you will see that God really used a lot of creativity when 

designing the plant world.   

 

 The plants of the world truly magnify the Lord.  Are you wondering 

what it means to “magnify” the Lord?  Well, have you ever looked through 

a magnifying glass?  A magnifying glass makes things look bigger so we 

can see them better.  That’s what God’s beautiful world does.  It is like a 

magnifying glass that magnifies God so we can see Him better.  When we 

study the flowers -- their beauty and how perfectly they were created -- we 

know that God is beautiful, perfect, and creative.  God is very creative.  He 

must have an incredible imagination.  Do you have an imagination?  Of 

course you do, because you were made in the image of God!  You have also 

been given many of the other wonderful traits that He has.  Since your 

creativity shows us that you were made in the image of God, it magnifies 

God when you do creative things.   

 

As we study nature and all that God created with such amazing and complex design, we 

become even more amazed about God.  It blesses and pleases God for us to wonder at the work of His 

hands.  As we study plants this year, we will know and understand God better and better.  He will be 

magnified to us through the study of His creation.   

 

Latin 
 

Were you named after someone or someplace special?  Was your mother 

or father named after anyone?  What about your grandparents?  Ask your 

parents who they were named after.  It is interesting to learn where names come 

from.  Do you like to know why things are named the way they are?  If so, you 

will enjoy this book, because we are going to look at the meanings behind a lot 

of words.  We are also going to find out why certain things are named the way 

they are.  A lot of words used in science come from a language called Latin.   

Latin is often called a dead language, because no one speaks it anymore.  Of 

course, people did speak it at one time.  For example, the ancient Romans spoke 

Latin.  Do you know who the ancient Romans were?  They were the people who 

wore togas and put wreaths around their heads.   

A magnifying glass helps 

us see things better by 

making them look bigger. 
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Why do scientists use Latin?  Well, suppose I wanted to make a certain medicine that they 

make in Egypt.  Some medicines are made from plants, so let’s assume that’s how they make this 

medicine.  To make the medicine, then, I would need to know which plants to use.  How could I know 

which plants the Egyptians use to make the medicine unless we call the plants by the same names?  

Scientists like to discuss things with people from other countries, and since every nation has a different 

name for the same plant, we need to have a name that is the same for everyone.  Since no one in the 

world speaks Latin as their main language, Latin never changes!  This makes Latin a great language to 

use for scientific names.  That way, the names are the same for everyone, and they never change. 

 

Many of our words come from the Latin language.  Studying Latin makes it easier to know the 

meaning of words in our own language.  Studying Latin also makes it easier to learn other languages.  

If you are planning to be a scientist when you grow up, you may want to learn Latin.  We are going to 

learn some Latin words in this lesson.  You don’t have to remember them all unless you want to.  You 

can jot them down in your notebook as you hear them, if you like.   

 

Botanists  

 

Have you ever heard the word biology (by ahl’ uh jee)?  It 

sounds like a complicated word, but “biology” just means “the study 

of living things.”  You will learn biology in this course, since plants 

are living things.  Even though a lot of scientific words come from 

Latin, many come from Greek.  Biology is one example.  In Greek, 

bio means life and ology means the study of.  So “biology” is “the 

study of life, or living things.”  People who study biology are called 

biologists (by ahl’ uh jists).  As I said before, the study of plants is 

called botany.  That comes from the Greek word botane, which 

means plant.  A botanist is a biologist who studies plants.   

 

So what do botanists actually do?  Well, have you 

ever taken medicine that made you well?  Some botanists 

study plants that can be used to make medicines which cure 

disease.  Many different medicines are made from plants.  

Other botanists experiment with plants to learn more about 

them.  Some of these botanists have grown plants inside 

space stations like the one in the picture.  They do this to 

learn about gravity and how it affects plants.  They are called 

astrobiologists (as’ troh by ahl’ uh jists): astronauts who 

study living things.  That blue, cloudy looking ocean below 

the space station is actually the planet earth as we see it from 

Botanists study plants. 

This is a picture of the Skylab space station 

in orbit around the earth.   
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space.  Would you like to be an astrobiologist?  Experimenting with plants is very exciting, even if you 

aren’t up in a space ship.  We will do many experiments with plants in this book.  You will even grow 

your own herbs and make herbal soap from them!   

 

Taxonomy 
 

Do you like to have things organized?  Do you like it when all your shirts are in one drawer, 

your socks are in another drawer, and your pants in a different drawer?  It makes life a lot easier when 

we are organized.  Well, biologists like to organize living things.  God created so many different living 

things that biologists have spent a great deal of time separating them into different groups, called 

kingdoms.  This helps biologists keep things organized.  They put plants in one huge group, called 

kingdom Plantae (plan’ tay), and animals in another huge group, called kingdom Animalia (an uh mal’ 

ee uh).  There are three other kingdoms: one for mushrooms and other similar living things called 

kingdom Fungi (fun’ jye), one for teeny-tiny bacteria called Monera (muh nihr’ uh), and one for other 

microscopic living things called Protista (pro tee’ stuh).  Which kingdom do you think this book is 

about?  It’s about kingdom Plantae, of course!   
 

Kingdom Plantae includes all the plants on the earth.  That’s a big kingdom.  To make this 

kingdom easier to study, each plant is put into a smaller group called a phylum (fie’ lum).  We are 

going to study a few phyla (“phyla” means “more than one phylum”) of kingdom Plantae in this book.  

If you were going to separate all the plants on earth into different phyla, how would you do it?  How 

about putting all the plants that make flowers in one phylum?  What about plants that grow pinecones?  

Would you put all the cone-making plants in their own phylum?  This is exactly what scientists do.  

The process of placing things into groups is called classification.   

 

Putting plants into different phyla helps organize the 

plants for those who study them, but that’s not enough.  There 

are just too many plants to organize.  Because of this, scientists 

have broken plants into even smaller groups, which they then 

break into even smaller groups, which they then break into even 

smaller groups, and so on.  This process is sort of like dividing 

up all your Legos
®

 into groups by their size, shape, color, and 

purpose.  To do this, you would just keep making the groups 

smaller and smaller until you have lots of little groups of Legos.  

Each group of Legos would be made up of Legos that are exactly 

alike.  If you start with a very large Lego collection, that could 

take a long time.   

 

Once a plant has been classified or put into a phylum, it 

is then put into a smaller group called a class, and then it is put 
Classifying plants is a lot like organizing 

Legos. 
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into a smaller group called an order.  That’s not the end of it, however.  The plant is then put into a 

family, then a genus (jee’ nus), and finally a species (spee’ sheez).  Wow!  This whole business of 

dividing plants up into different groups and naming each group is hard work, and it is called taxonomy 

(tax on’ uh me).  Some people love organizing and classifying living things so much that they grow up 

to be taxonomists, scientists whose job is to classify living things.   

 

To help you understand taxonomy, let’s look at an example.  Suppose you decided to classify 

all of the people who go to your church.  You could start by naming five kingdoms: married adults, 

single adults, teenagers, young students, and preschoolers.  Then, you 

could separate each kingdom into different phyla based on the 

person’s age.  Preschoolers could be broken up into one year olds, 

two year olds, three year olds, and four year olds.  Married adults 

could be broken up into 20 year olds, 30 year olds, 40 year olds, etc.  

You could then separate the phyla into two classes: males and 

females.  You could then separate the classes into orders based on the 

color of the person’s eyes.  You could further break the orders into 

families by separating the people by the city in which they live.  To 

put each person into a genus, you could separate them by their last 

name.  Finally, to put each person into a species, you could separate 

people by their first names.  If you did this, what would be the 

taxonomy for Jordan Smith, a two-year-old boy with blue eyes from 

New York City?  It would be kingdom: preschoolers; phylum: two year olds; class: male; order: blue 

eyes; family: New York City; genus: Smith; species: Jordan.   

 

Once botanists have placed the plants into groups by their special features, they give the plant 

two names: one based on its genus, and one based on its species.  If we did this for the boy above, we 

would call him Smith jordan.  When you name things the way botanists do, you put both the genus and 

the species in italics, and you capitalize the genus name but not the species name. 

  

When you name things this way, you are using binomial (by no’ me uhl) nomenclature (no’ 

men klay’ chur).  Those are two giant words, but they are not too hard to understand when you see 

where they come from.   Bi means two; nome means name; and clature means to assign.  So 

binomial means two names, and nomenclature means name assigning.  Binomial nomenclature, 

then, means assigning two names.  That’s what botanists (and all scientists who study living things) do.  

They give two names to each living thing.  Guess what language the names are usually in?  Latin, of 

course!  How many times do you think you can quickly say “binomial nomenclature”?  It’s a tongue 

twister!   

 

Next time you read about a plant, you might see two Latin words in italics next to its English 

name.  That’s its scientific name, written in binomial nomenclature.  If you have an encyclopedia, look 
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up a plant that you have or know about.  See if the encyclopedia gives its scientific name, and if it 

does, try to pronounce it.   

 

What Do You Remember? 
 

What is biology?  What is botany?  Are all botanists biologists?  Are all biologists botanists?    

Why do scientists use Latin?  What is taxonomy?  What is binomial nomenclature?   

 

Notebook Activities 
 

You will keep a special botany notebook throughout this study.  Take care as you write and 

draw in the pages of this notebook.  Do your very best 

so that at the end of the year you can look back over 

your work and be proud of what you have 

accomplished.  You will also collect specimens for this 

notebook.  That means you will put things from nature 

(like leaves and flowers) into your notebook.  When you 

do this, be sure to take only one of each specimen.  It is 

important to study nature by collecting specimens, but if 

you take too many specimens, it could have a bad effect 

on other living things in the area.   

 

You can add anything you like to your botany notebook.  Whenever you go to a park or 

outdoors, take a writing tablet so that you can draw and write about what you see.  Those drawings and 

writings could go into your notebook.  Also, you could take a specimen for your notebook that relates 

to something you have just studied.  When you bring the specimen home, be certain to label it for your 

notebook.  Your notebook will be a great reminder of all that you learned this year, and you can use it 

to teach others about the wonders of botany. 

 

Older Students:  Write down everything you have learned so far about botany.  Then make an 

illustration that will be the cover page for your botany notebook.  After that, you can do the following 

activity to help you remember what taxonomy is.   

 

Younger Students:  Tell your parent / teacher everything you have learned so far about botany so that 

she can write it down in your notebook.  Make an illustration that will be the cover page for your 

botany notebook.  After that, you can do the following activity to help you remember what taxonomy 

is.   
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Taxonomy Exercise: Shoe Taxonomy 
 

Today you are going to get hands-on experience as a taxonomist.  Taxonomists usually group 

and name living things, but you will be a shoe taxonomist.  In order to do this, gather one of every shoe 

in your house.  If you are doing this in a classroom environment, each child should take off one shoe 

and put it in a pile on the floor.  This activity will require a lot of deep thinking as you try to figure out 

how to classify the shoes.   

 

You should pick about four kingdoms for your shoe taxonomy, two phyla for each kingdom, 

two classes for each division, and two orders for each class.  To get started, study all the different 

shoes.  What big differences separate each of the shoes? The largest differences can be used to separate 

the shoes into kingdoms.  Is it worn only to special places or events?  Is it an everyday shoe?  How do 

you put it on?  When you have decided on four kingdoms, separate the shoes into kingdoms and look 

at them.  What is different about each shoe in each kingdom?  Continue separating the shoes like this 

until you get down to a class for each shoe. 

 

Older Students:  If you have enough shoes, take your taxonomy all the way down to species by 

making at least two families for each class, two genera (jahn’ er uh - “genera” means “more than one 

genus”) for each family, and two species for each genus. 

 

When you get done, write down the name of each shoe using binomial nomenclature.  Put your 

classification system on a chart.  If you have a camera, you could take a picture of this activity and put 

it in your notebook!  In case you are having trouble with this activity, look at the “Answers to the 

Narrative Questions” section near the back of the book.  You will find a sample classification system 

there.  That should help you.   
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Phyla 
 

Did you enjoy the shoe activity?  What kinds of things did you look for when putting shoes into 

different phyla?  Would you like to learn what botanists look for to separate the plants into phyla?  One 

thing they look for is whether or not plants have tubes inside them.  Do you have tubes inside of you?  

We’ll find out in a minute.  Another thing botanists look at is how the seeds are made.  Do you make 

seeds?  No, you don’t.  As you study this course, you will see that God made humans and plants very 

different but at the same time very similar.  Let’s explore these two things (tubes and seed-making), 

since they are important features in plants.   

 

Vascular Plants 
 

Vascular (vask’ you luhr) plants have tubes that carry liquid inside the plant. The word 

“vascular” means “tubes that carry fluid.”  Fluid is just another word for liquid, which is anything that 

has the same form as water.  Most liquids are wet when we touch them.  What liquid do you think runs 

inside the tubes of a plant?  We’ll find out in just a minute.   

 

Did you know that you have tubes inside your body?  Look at your 

wrist.  Do you see blue streaks?  Those are tubes that we call veins 

(vaynes).  They contain a fluid.  What do you think that fluid is called?  

It’s called blood, of course!  You see, then, that you and I are vascular, 

just like some plants.  Almost every part of your body is vascular, which 

means it is filled with tubes that carry blood.  Some of the tubes (like the 

ones you see in your wrist) are veins, and others are called arteries (ar’ tur 

ees).  Have you ever noticed that when you cut yourself, you bleed?  

That’s because there are arteries and veins underneath your skin.  If you 

cut your skin deeply enough, those arteries and veins get cut, and the 

blood inside them spills out. 

 

God made many living things in a similar way; plants and people 

both have tubes inside them.  This shows us that God is consistent in His 

design of the world.  Think about the pictures you draw.  All of the 

pictures you draw are similar to one another because they are made by the 

same artist: you.  That is how it is with God’s world.  He made many living things with tubes inside 

them.  Not all living things have tubes inside them, but many do.  We can see that everything in the 

world was made by the same artist: God!   

 

Although the tubes in our body are somewhat similar to the tubes in plant, plant tubes don’t 

have blood running through them.  Did you guess that plant tubes have water moving through them?  

The arteries (red) and veins 

(blue) in our bodies are called 

“vascular tissue.” 
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That’s right!  There’s more than just water, however.  There are also 

chemicals in the water.  Water and these chemicals run up the plant in 

tubes called xylem (zy’ lum).   Sugar and other chemicals flow down 

the plant through other tubes called phloem (floh’ em).  We’ll learn all 

about xylem and phloem in a later lesson.  The whole plant has these 

tubes.  Look at the flower in the picture to the right.  Do you see the 

tubes?  When we see tubes in a flower or plant, we usually call them 

“veins,” even though they do not carry blood.  Although you can 

actually see many of the tubes in a plant by just looking at its leaves or 

flowers, many are also hidden inside the plant and are hard to see. 

 

                          Try This! 
 

Get a leaf from a nearby plant.  Look at it very carefully. What do you see?  You should see 

lines running through the leaf.  Those lines are the veins that carry water through the leaf.  Do you see 

one vein in the very middle that is thicker than the rest?  That’s called the midrib.  It gets water from 

the stem and carries it to all of the smaller veins in 

the leaf.  Did you know that there are even more 

veins under the green part of the leaf?  They are 

hard to see right now.  In a later lesson, however, 

you will do an experiment that takes all the green 

stuff off the leaf to expose the hidden veins 

beneath.  In other words, you will skin a leaf in a 

later lesson! 

 

  Save your leaf to put in your notebook.  

The best thing to do is glue it to a piece of paper 

with white school glue and let it dry.  After the 

glue dries, stick it in a page protector and put it in 

your notebook.  Write down what you have 

learned so far and put that in your notebook with 

the leaf.   

 

What Do You Remember? 
 

Pause a moment and explain in your own words what makes a plant a vascular plant.  What 

does the vascular system of a plant do?  What does your vascular system do?  What else have you 

learned so far?   

The veins in these flowers are easy 

to see.  

veins 

In this leaf, the veins and the midrib are easy to see. 

midrib 
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Nonvascular Plants 
 

Most plants have veins, so most plants are vascular.  In fact, if a plant has roots, stems, and 

leaves, it is a vascular plant.  Can you think of any plant that doesn’t have stems, roots, and leaves?  

There are only a few, and they are called nonvascular plants, because they do not have tubes inside 

them.  It’s hard to imagine plants without 

stems, roots, and leaves, but they do exist!  

In fact, you probably have some growing 

near your home.   

 

Moss that grows on rocks and trees 

is a nonvascular plant.  If you study these 

plants, they look like they might have leaves 

or stems, but they aren’t true leaves and 

stems because they do not have tubes inside 

them.  Lichens (like’ un), those little plant-

like clumps that grow on rocks, look like 

nonvascular plants, but they are not.  They are actually two living things rolled up into one!   You will 

learn more about them in a little while.   

 

Nonvascular plants have a different way of moving water through the plant.  They simply 

absorb water and spread it around as much of the plant as they can, the way a paper towel does.   

 

Paper Towel Activity 
 

Here’s an activity to help you understand how nonvascular 

plants get the water they need to survive.  You will need a paper 

towel and some water.  Do you think a paper towel has veins or tubes 

inside of it to transport water?  No, it doesn’t.  It absorbs water.  

That’s how it gets wet all over.   

 

Spill some water on a counter and place the edge of the paper 

towel in the water.  Notice how the water spreads through the paper 

towel.  If there is enough water, a lot of the paper towel will get wet.  If not, only a small part of it will 

get wet.  That’s similar to the way moss and other nonvascular plants get the water they need.  They 

need to have a lot of water present in order to get the water spread throughout the whole plant.  If they 

don’t get enough water, they will dry up.  Places that have a lot of humidity (which is water vapor 

floating in the air around you) have a lot of nonvascular plants.  Why?  Well, if there is a lot of water 

present in the air, the plants have access to a great deal of water and can grow and survive easily.   

lichen 

Lichen and moss can grow on rocks. 

moss 
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Moss 
 

If you can find any moss growing outside, 

get a magnifying glass and look at it closely.  You 

may be surprised at its appearance.  You will notice 

that it looks like it might have a stem or little leaves.  

But they are not true leaves with a vascular system.  

They have no tubes inside.   

 

Try to draw the moss you see for your 

notebook.  Write down what you have learned so far 

about nonvascular plants.   

 

Seed Homes 
 

Do you remember the other thing a botanist looks at when classifying plants?  It is way the 

plant makes seeds.  Seeds are like baby plants inside a little house.  What kind of home are seeds born 

in?  Some seeds are formed inside a vessel.  

Look at the peanut in the picture on the 

left.  A peanut is made of an outer shell 

that is called a pod.  That’s the vessel that 

holds the seeds.  When you peel away the 

pod, you usually find two ovals inside.  

Those are the seeds.  When we eat peanuts, 

we eat the seeds of the peanut plant. 

 

 

Botanists classify plants based on whether or not they make seeds.  Plants that do make seeds 

are further divided into how they make their seeds.  We will start by studying the plants that make 

seeds, and then we will study the plants that do not.  There are two different kinds of plants that make 

seeds: angiosperms (an’ jee oh spurms) and gymnosperms (jim’ no spurms).  These kinds of plants 

are separated into different phyla, depending on how they make their seeds.  You will understand what 

I mean when we start studying the phyla. 

 

We are going to look at several plant phyla and learn their names.  If you enjoy learning where 

words come from, you will enjoy the rest of this lesson.  We will be learning a lot of Greek and Latin 

names and what they mean.   

 

Moss growing on a rock can be a beautiful sight. 

seeds 
top part of 

the pod 
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A cactus is an angiosperm, because it makes 

flowers.

Angiosperms 
Phylum Anthophyta 

 

Do you like flowers?  I bet you do.  

Most people enjoy looking at a garden full of 

flowers.   That is just the way God made us.  

Since we are made in His image, I bet He enjoys 

looking at flowers too!  That’s reason enough to 

plant a garden, isn’t it?   

 

Flower-making plants are put in one 

giant phylum called Anthophyta (an’ thoh fie’ 

tuh).  If you know Greek, it is easy to 

understand where this word comes from, 

because antho means flower and phyta means plant.  This tells us that the plants in phylum 

Anthophyta are the plants that make flowers.  They are also called angiosperms.  Angio means 

container, and sperm is another word for seed.  Angiosperm, then, means seed container.   

 

I bet you figured out that seeds of angiosperms are inside of some kind of 

container.  What kind of container?  Well, that depends.  We don’t usually think 

of fruit as a container, but that is exactly what it is: a container for seeds!  Some 

plants make a prickly sticker for their seeds, while others make a container with 

a furry parachute attached so that the seeds can go flying in the wind.  God 

created many different kinds of containers for the seeds of angiosperms.  Can 

you think of any seed containers that you have seen?  Did you know that an 

apple is a container for apple seeds?  Nuts and acorns are containers for seeds 

that could one day be giant trees. 

 

Did you know that before the apple, pea pod, or acorn 

showed up on the plant there was a flower there first?  All 

angiosperms make flowers before they make their seeds.  The 

best way to figure out if a plant is an angiosperm is to ask 

yourself, “Does it make flowers?”  If you can answer “yes,” 

the plant is an angiosperm.  In fact, the whole purpose of the 

flower is to make seeds.  The flower actually contains the 

stuff needed to make seeds.  Then, when the flower gets 

pollinated, the petals fall off, and the part that is left begins to 

get really fat.  This swelling structure begins to form into a 

container for the seeds.  We will learn all about this amazing process soon.   
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What Do You Remember? 
 

 Can you tell someone in your own words what angiosperms are?  What does angiosperm 

mean?  In which phylum do botanists put the angiosperms?  What does the name of the phylum mean?  

What is the purpose of a flower? 

 

 

Gymnosperms 
Phylum Coniferophyta 

 

If a seed-making plant is not an angiosperm, it is a gymnosperm.  Gymno means uncovered, 

and as I told you already, sperm is another word for seed.  This tells us that gymnosperm means 

uncovered seed.   What does that tell us about the seeds that are made by gymnosperms?  They are not 

covered up when they are being made.  Remember, angiosperms produce seeds that are in some kind 

of container.  That means they are covered up.  Gymnosperm seeds are not.   

 

Botanists separate gymnosperms into four different phyla.  We are going to discuss only one of 

them – the one that has the most plants in it.  That 

phylum is called Coniferophyta (con ih’ fur oh fye’ 

tuh).  Conifer is Latin for cone bearer, and as I 

told you before, phyta means plant.  This tells us 

that coniferophyta are cone-bearing plants.  Can you 

think of a cone-bearing plant?  Have you ever seen 

a pinecone?  The pinecone is kind of like the 

“flower” of an evergreen (pine) tree, because that’s 

where the seeds of an evergreen tree are formed.  

Botanists are very careful not to call pinecones 

flowers, however, because they are not flowers.   

 

Are there any cone-making plants in your neighborhood?  Well, if you 

can see pine trees in your neighborhood, then there are cone-making plants 

there, because pine trees are in phylum Coniferophyta!  If you look at a cone 

that comes from a pine tree, you might see tiny seeds inside.  Pine trees grow 

from those tiny seeds.  Even the tallest trees in the world, the redwoods in 

California, start out as one of these tiny little seeds.  Isn’t God’s creation 

incredible?  We will do some experiments with pinecones in a later lesson.  If 

you happen to find a pinecone, save it so you can use it in that experiment.   

Pine trees are in phylum Coniferophyta, because they 

produce pinecones.  
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Seedless Vascular Plants  
Phylum Pterophyta 

 

 Have you ever seen a plant called a fern?  

Ferns are from a phylum called Pterophyta (tare 

uh fie’ tuh).  Have you ever heard of a dinosaur 

called a pterodactyl (tare uh dak’ tuhl)?  It’s a 

flying dinosaur.  You see, ptero comes from 

Greek and means wing.  As I told you before, 

phyta means plant.  A fern, then, is a “wing 

plant.” Can you guess why a fern is called that? 

Look at the fern pictured on the right.  A fern’s 

frond, or leaf, sure does look like a wing, doesn’t 

it?  Botanists sometimes use names that describe 

what they think a plant looks like.  Since fern 

leaves look like wings, botanists call ferns “wing plants,” which puts them in phylum Pterophyta. 

 

Ferns are vascular.  Do you remember 

what it means for a plant to be vascular?  It 

means that the plant has tubes inside it.  

However, these plants do not make seeds.  They 

make sporangia (spuh ran’ jee uh).  Angia, just 

like angio, means container.  This tells us that 

sporangia means spore container.  Seedless 

vascular plants like ferns don’t make flowers or 

cones.  They don’t make seeds, either.  They 

make little balls called sporangia that are filled 

with spores.  These spores can one day grow 

into a new plant.   

 

Even though seeds and spores both grow into plants, spores are not seeds.  You see, a seed is a 

very special package.  It contains a baby plant, food for the baby plant, and a protective covering.  You 

can think of a seed as a baby plant in a box with its lunch.  A spore is just the baby plant and a 

protective coating.  There is no food for the baby plant.  Since there is no food in a spore, spores are 

much smaller than seeds. 

 

You can think of ferns as spore-makers, not flower-makers.  They never, ever make flowers.  

Can you remember the purpose of a flower?  Why do you think a fern doesn’t make flowers?  It 

doesn’t need to, because it doesn’t need to make seeds.  Instead, it makes spores.   

The leaves on a fern look something like green feathers. 

Each of the clumps on this fern contains millions of spores. 

clumps 

of spores 
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Nonvascular Plants 
Phylum Bryophyta 

 
Now it’s time to talk about the nonvascular plants.  

Remember what nonvascular means.  It means that there are no tubes 

in the plant.  That means the plant must absorb water like a paper 

towel.  As I mentioned before, this means that these kinds of plants 

need lots of water.  Look at the moss growing on the rock in the 

picture on the left.  That’s an ideal place for a nonvascular plant, 

because there is a lot of water running over the rock.  Nonvascular 

plants do not make seeds.  Like ferns, they make sporangia, which are 

filled with spores that can grow into new plants.  Unlike ferns, 

however, they do not have tubes inside them.  Mosses are nonvascular 

plants. 

 

Mosses are everywhere.  Even though they require a lot of 

water, they can withstand long, dry spells.  Because of this, you can 

even find mosses in the desert!  There are so many mosses that they 

have their own phylum, called Bryophyta (bry oh fie’ tuh).  Bryo 

comes from Greek and means moss.  Phylum Bryophyta, then, contains the “moss plants.”   

 

As I mentioned earlier, some people mistake lichens for moss-like plants because you can 

sometimes find lichens growing where you find moss 

growing.  However, lichens are not really plants.  

They are actually two living things rolled up into one!  

A fungus plus algae (al’ jee) makes lichen.  If you 

don’t know what fungus is, a mushroom is an 

example of a fungus.  Algae, on the other hand, are so 

small that you usually need a microscope to see them.  

They usually live in water, but sometimes, they team 

up with a fungus to become a lichen.  The fungus 

draws up water and certain chemicals that the algae 

needs, and the algae makes food for both of them.  

Fungus and algae make a very interesting “team,” don’t you think?       

 

Lichens grow in places that have clean air, and the cleaner the air, the greener the lichens.  If 

you see a lot of lichens growing on trees or rocks in a certain place, take a deep breath of the squeaky 

clean air!  If you are interested, there is a great idea for a science fair project using lichen at the end of 

Lesson 12.   

This moss is growing on a rock 

that is in a stream. 

This lichen is growing on a dead tree. 
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What Do You Remember? 
 

 Name something you remember about angiosperms.  What are gymnosperms?  What does the 

word “coniferophyta” mean?  What do ferns and mosses have in common?  What is different between 

ferns and mosses?  What is the phylum for ferns?  What is the phylum for mosses? 

 

 

Notebook Activity 
 

Today you are going to make some drawings from nature.  You will take four sheets of paper 

and write ANGIOSPERM on the top of one, GYMNOSPERM on another, SEEDLESS VASCULAR 

PLANT on another and NONVASCULAR PLANT on the last.  Go back through the lesson to remind 

yourself of each phylum we studied and write the correct phylum name on each sheet of paper.   

 

Go outside and sketch one of each of these types of plants.  If you cannot find one or more of 

these types of plants, you can look through books or search the internet to find a picture of one to draw.  

Place your finished work in your notebook. 

 

Older Students:  Next to your sketch, write down the features of each plant which cause it to be 

classified in that group.   

 

Project 
Making a Light Hut and Growing Herbs 

 

After every lesson in this course, there will be at least one project for you to do.  Often, it will 

be to grow plants, but there are many other fun things you will 

do as well.  Most of your projects will take a few days to 

complete.  For this lesson, you will begin growing herbs inside 

a light hut.  Later on, you will make home-made soap with 

these herbs.  You can also use the herbs for cooking.   

 

You need to start by building a small light hut.  You 

will then use the light hut to start growing your own plants.  It 

will be a fun place to care for your plants before they are ready 

to be transplanted into a pot or outside.  You can choose many 

different plants to put inside your light hut!  Though you can 

choose any plants you want to grow, I will give some 
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suggestions for good herbs to grow for the soap you will make.  Your light hut will be a perfect 

environment to grow many varieties of plants.  Because you will use a fluorescent light, the light hut 

will not use much energy and can be kept on all the time.  This will help your plants grow faster.   

 

Light Hut 

You will need: 

♦ An empty “copy paper” box, or shipping box  

♦ Aluminum foil (approximately 10-15 feet)  

♦ Electrical cord  

♦ A light socket with plug 

♦ Plastic plate or lid (such as the lid to an oatmeal, large yogurt, or sour cream container) 

♦ Glue  

♦ Scissors  

♦ A 15-watt fluorescent spiral light (Most stores such as Wal-Mart carry these lights.)  

1. Cut a 1-inch hole in the center of the plastic plate or lid and trim 

off the edges to make a 4- to 5-inch disk with a 1-inch center 

hole.   

2. Stand the box on its side as shown on the right.   

3. Cut a 1-inch hole in the top center of box. 

4. Cut ventilation slots in the top, upper sides, and back of the box 

to allow air flow and to allow heat to escape.   

5. Use glue and aluminum foil to cover the entire inside of the box 

with aluminum foil.  This will make the inside of the box very 

shiny. 

6. Cut a hole through the aluminum foil where the hole in the top of 

the box is, and cut slits in the foil where the ventilation slots are.     

7. Push the base of the light (without the socket attached) through 

hole in top of the box.  Cut away any aluminum foil that might 

end up touching the light bulb. 

8. Put the plastic plate on the box so that the base of the light sticks 

through its hole as well.   

9. Secure the light by attaching the socket from the outside of the 

box.  See the picture to the right.   

10. Tape an aluminum foil curtain to the top front edge of box so that 

it hangs down over the opening of the box.  See the picture on the 

next page.  This curtain is designed to keep light from escaping 

the box.  However, it needs to hang loosely so that there is plenty of ventilation.  If your plants 

seem to dry out or if the inside of the box gets hot, you might want to remove the curtain. 
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What to Plant 

You can buy seeds through seed companies online or at any store in the spring.  In addition to 

herbs for soap and cooking, grow some fruits and vegetables that your family can eat.  Also, you might 

want to grow squash to help with an activity in Lesson 4.  An acorn squash is particularly fun, because 

you can make it into a bird house.   

Herbs 

Growing herbs can be extremely 

rewarding.  You will be surprised at the many 

uses for herbs.  If you are an older student, 

you might want to do some research on the 

use of herbs throughout history.  You will 

learn many interesting facts.   

The herbs we most enjoy are those that 

give a strong aroma and can be eaten.  You 

will grow herbs to put in home-made soap.  

Herbal soaps and teas make great gifts and can be given away or even sold.  I will give instructions for 

growing herbs and making soap below.   

Herbs that smell especially nice and can be used in tea are: lavender (Lavandula angustifolia), 

spearmint (Mentha spicata), peppermint (Mentha piperita), and chamomile (Chamaemelum nobile).  

light socket 

aluminum foil curtain 

ventilation slots 
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You can even create your own tea bags out of coffee filters and a staple, modeled after store-bought tea 

bags.   

To grow herbs for making soap, choose herbs that are good for the skin: lemon balm (Melissa 

officinalis), calendula (Calendula officinalis), Russian comfrey (Symphytum x uplandicum), catnip 

(Nepeta cataria), and basil (Ocimum basilicum). 

Growing the Plants 
You will need: 

 

♦ Peat moss 

♦ Seeds for the plants you have decided to grow 

♦ Containers for your plants (Styrofoam cups will work, but small plant pots are ideal.) 

♦ Saucers or plastic lids 

♦ Small paper bags 

♦ String 

♦ Scissors 

 

1. Make sure the containers you use have drainage holes in the bottom.  If they do not, make some. 

2. Plant your seeds in peat moss in the containers.   

3. To make the plants grow strong and healthy, keep them in your light hut.  Put them on saucers or 

plastic lids so that the water that drains through the drainage holes doesn’t spill everywhere.  Keep 

the light hut on 24 hours a day.   

4. Water your seeds daily.  The roots need oxygen, just like you and me, so don’t pour too much 

water on them.  If you pour too much water on them, you will drown your plants.  Make sure you 

have drain holes and a little saucer or plastic lid underneath so that water can escape.  If the soil 

feels moist to the touch, your plants don’t need water.  If the soil is so wet that the dirt sticks to 

your finger, your plants might have too much water and not enough drainage holes.  If the soil feels 

dry, give your plants some water. 

5. If a plant gets too large for your light hut, move it to a sunny spot outdoors or to a large pot by a 

sunny window.  You might have to transplant it to a bigger pot.  If you live in a region that does 

not get much sun, you can create an additional, larger light hut for your growing plants.   

6. The flowers of some herbs (like lavender) are useful, while the leaves of other herbs (like basil) are 

used.  When the plants have grown to produce useful leaves or flowers, harvest them. 

7. After harvesting, lightly rinse the herbs.  You will need to do the next steps right away.  If you wait 

after harvesting the herbs, they might decay rather than dry. 

8. Cut off the dead or discolored leaves or stems.   

9. Tie the stems together and hang them upside down in a small brown paper bag that has ventilation 

holes cut into it.   

10. Make sure they are hung in a dry, well-ventilated area.  They should dry in five to 10 days.   

11. Once they are dry, you can use them in cooking or to make soap. 
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Making Soap 

You will need: 

♦ Glycerin soap bars for soap making (You can order these from any soap-making supplies store.  It 

is safer to buy these rather than to make them from scratch, because making them from scratch 

requires lye, which can be dangerous if used carelessly.) 

♦ Glass measuring cup or bowl 

♦ Soap mold (A disposable plastic container works great, but fancy molds are available for a few 

dollars at any craft store.) 

♦ Olive oil or Vaseline
®

 

♦ Dried herbs that you grew, and any other additives such as Aloe vera, vitamin E, cold-pressed olive 

oil, or ground oatmeal 

♦ Craft sticks for stirring  

♦ Fragrance: essential oils or fragrance oils found at health food stores 

♦ Microwave or double boiler 

 

1. Have an adult cut the glycerin soap bars into 1-inch chunks or grate them with a cheese grater. 

Place the grated or cut bars into the glass measuring cup.   

2. Microwave for 20-30 second at a time until all of the chunks are melted.  Do not boil!  You can 

also do this in a double boiler.   

3. When the soap cools a bit (but before it begins to set) start adding your herbs, fragrances, and other 

ingredients.  Use about ½ teaspoon of each herb per cup of soap.  You will probably have to 

experiment with how much of the fragrances and other ingredients to add, but ½ teaspoon per cup 

of soap is a reasonable amount to try for anything you are adding to the soap.  Avoid adding the 

herbs and fragrance while the soap is too hot, because the scent may burn off from the heat of the 

soap.  Don’t wait too long, however, because the soap will begin to set up and form a top skin.   

4. Stir with wooden craft sticks.   

5. Put your mold on a level surface, and coat the inside of it with olive oil or Vaseline.   

6. Once you have mixed your herbs into the soap, pour the 

soap into your soap mold.   

7. Let your soap cool until it is hardened.  You can put 

your mold in the freezer to speed up this process.   

8. Remove the soap from the mold.   

9. Air-dry your soap on a rack or wax paper overnight.   

10. Wrap your soap in cellophane to preserve the aroma.   

11. If you plan to give the soap as a gift, make a nice label 

and tie ribbons around the cellophane.   


