
Welcome 4-H Leaders! 
 

Welcome to the “Discovering the Science of Plants” project. There is lots of 

information, fun facts and hands on activities that cover the basic scientific 

principles of how plants grow and survive. This guide provides you with 
project meeting plans (Skill Builders) that include, a skills list, background 

information, activity suggestions, and ways to know if your members have 

learned the skills identified.  

 

In this project, members will examine, by learning to do by doing, how plants 

grow and how they are used in everyday life. The Leader Guide is written with 

the expectation that the project leader(s) will have a working knowledge about 

the project topics and how they work. If not, you may need to do some  

pre-work / research on the activities, or recruit assistance for certain sections. 

 

Be sure to try out activities, demonstrations or hands on work ahead of time to 

ensure you have an understanding of each Skill Builder - this also allows for any 

adjustments should an activity not work for you or if any equipment or supplies 

are unavailable.  

 

The 3D’s of Learning - Each Skill Builder has three sections of learning called 

“Dream it!”, “Do it!” and “Dig it!”. Below is a description of each. 
 

Dream it!  Plan for Success - this gives members a chance to help plan their 

activities. A skills checklist, background information, important words, and 
activating questions are included in the Member Manual so they will be able to 

think about the topic and activity and decide how they will approach it. The 

Leader Guide contains in depth background information on the topics, material 

lists, suggestions, time requirements for activities, and activating, acquiring, and 

applying questions to engage member’s thinking through each step of the learning 

process. 
 

Do it!  Hands on learning - this is where members are engaged in the activity planned / discussed 

in the Dream it! Section. Here members are doing the activities and leaders are observing, recording, 

and providing feedback on how well they are doing. Allow as much individual practice as required; 

you are assessing the progress and understanding of individual members. 

 

Dig it! What did you learn? - this simply means that members and leaders need to ‘dig into their 

learning’. For the learning cycle to be completed, both need to reflect on how things went and how 

well they did. For members, this involves self-assessment, giving feedback, creating meaning from 

their experiences, and thinking about what they would do differently next time. Once this is done 

they will be in a good position to apply what they have learned to the next experience.  

The sequence of project meetings and specific skill building outcomes 

for members in this project are in the chart on the following page. 
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Each section, Skill Builder (or Builder) in this project has activities that will help your 

project group learn to do by doing while learning new skills and having fun! 

What Skills Will The Member Learn? 

To complete this project, members must: 

 Complete the activities in each Builder or a similar activity that focuses on the 

same skills as you and your leader may plan other activities. 

 Plan and complete the Showcase Challenge. 

 Complete the Portfolio Page. 

 Participate in your club’s Achievement (See the inside back cover for more 

information about 4-H Achievements). 

 Members will be able to... Activities Page 

Skill 

Builder 

1 

What is a Plant? 

 Explain the difference between plants and 

animals  

 Name important uses of plants 

 List places where plants grow 

 Plants Plants 

EVERYWHERE! 

 Are you a plant eater? 

 What part of the plant do 

you eat? 

7 

 

7 

8 

 

Skill 

Builder 

2 

Seeds for the Future 

 Explain the role of seeds in the plant lifecycle 

 Define germination and what is needed 

 Label the steps of germination in a bean plant 

 Name different ways that seeds are spread 

 Seed Detectives 

 On your mark, get set, 

GROW 

 Make a Living Necklace 

 Germination Window 

14 

14 

 

14 

15 

Skill 

Builder 

3 

Getting to the ROOT of it! 

 Explain the role of roots in plant growth 

 Explain what roots need to grow 

 Describe different types of root systems 

 Germination window 

cont’ 

 The a-MAZE-ing Roots 

20 

 

21 

Skill 

Builder 

4 

Leaves and Stems: the power generators 

 Define and explain photosynthesis 

 Learn what stems and leaves need to grow 

 Name different shapes of leaves  

 Define and explain the role of phloem and 

xylem 

 Leaf Shapes 

 The a-MAZE-ing Roots 

 Leaf Black Out 

 Colored Carnations and 

Celery 

29 

30 

30 

31 

 

Skill 

Builder 

5 

Flower Power! 

 Explain why plants make flowers and fruit 

 Define the term pollination 

 Explain the difference between fruit and seed 

 Fruit or Seed? 

 Coloured Carnations 

and Celery cont’d 

 Amaryllis Flower 

Dissection 

38 

39 

 

39 

Skill 

Builder  

6 

Plant 911 

 Explain how and why plants get sick 

 Define the term microorganism  

 Identify harmful and helpful insects 

 Search It! 

 Good Bug, Bad Bug 

Book 

47 

47 

Once your members successfully complete their builders, they will showcase what they have learned. 

Showcase 

& 

Portfolio 

 Explain success in using the skills listed above  Showcase Challenge 

 My Portfolio Page 

55 

57 
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4-H Project Series Skill Development Levels 
 

Each project topic series contains three levels of skill development:  explore, discover, and master. 

 

Explore - each project series has one project outlining the fundamentals. All members will be 

expected to complete the Explore level project before moving into the Discover level of projects. It 

introduces the basic skills and terms needed by members for subsequent projects in that series.  

 

Discover - each project series has several project options and members are encouraged to take as 

many as they would like. At this level, members practice topic specific techniques and gain theme 

related skills through specialized builders. 

 

Master - multiple project options encourage members to specialize in a topic. They may branch out 

and take advantage of community options such as cooking for a canteen or participating in a food 

drive. The Leader’s role is look for opportunities for their members to have more authentic 
experiences by:  working with other mentors, partnering with outside agencies, participating in 

exchanges, entering competitions, etc. Projects at this level may include the “Partner-a-Project” 

whereby pre-approved courses will allow members to advance their skills, while applying their 

learning to the 4-H program. 

Showcase Challenge and My Portfolio Page 
 

At the end of the members’ section are the “Showcase Challenge” and “My 

Portfolio Page”. The Showcase Challenge page gets members to think about their 
accomplishments and explain or demonstrate how they were successful. There are  a 

number of suggestions along with planning information to help them decide how they 

will best “showcase” their learning to friends, family, community members and/or 

fellow 4-H members. 

Record keeping is an important part of every 4-H project. “My Portfolio Page” is a  

graphic organizer used to keep track of members’ 4-H experiences. As each member l 

earns skills, the evidence of learning (through participation and completion of the various activities) is 

recorded on the page. When the Portfolio Page has been completed and confirmed by the leader, then 

it becomes a record of the member’s completion of the project and participation in other 4-H 

activities beyond the project. 

 

4-H leader assessment of members will happen throughout the project as you assess the  

progress and understanding of individual members. You need to observe the members doing the skill 

and record what you see and hear. Your feedback should be positive and descriptive (not just “well 

done”). Share that feedback with members frequently so they can put your suggestions into action. 

How you choose to observe and record is up to you. Some methods are to create checklists, videos 

and notes while encouraging discussions, peer observations and questions. Recognize that members 

may improve over the course of a builder and that records should be updated to reflect when they 

demonstrated their best learning. You are discussing how well members are meeting the skills 
checklists that are at the beginning of each of the project books, in each Builder and on the Portfolio 

Page. 

 

Projects promote technical, communication, meeting management, and leadership skills, as well as 

community involvement and real-world experiences. In addition to the specific skills members are to 

learn in each builder, the following general learning goals for members are important:  Following 

instructions - Working with others - Using supplies safely - Using the key words - Improving with 

practice - Respecting timelines. 
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 The internet 

has lots of interesting websites and educational activities. You may choose to use a search 

engine to explore the options available. We do not endorse any website or the safety or 

functionality of any products they may sell. Information/products will be used at your own    

discretion. 
 

 Safety is a number one priority. Care has been taken to create safe, age appropriate activities 

throughout this manual. As leaders, it is important for you to emphasize safety rules and manage 

or adapt activities in a manner that will safely match your members abilities. Ensure members 

have a good understanding of safe working and handling practices when using tools, that they 

use the appropriate safety equipment when necessary, and that appropriate supervision is 

provided. A quality experience needs to be a safe experience. 
 

 The multiple intelligences theory teaches us that people learn in at least 8 different ways. All 

individuals will be stronger in some ways of “intelligences” and weaker in others. It follows that 

the more ways we teach, the more members we will reach. Throughout this project, you will 

find a mix of writing, reading, hands-on work, artwork, self-evaluation, group discussion and 

math calculations. Teaching projects using a broad blend will help increase the learning potential 

of all members. 
 

 Projects are designed to teach many skills. However, the 4-H member is always more important 

than the subject matter. Stress cooperation in the activities where possible to develop 

teamwork and cooperation skills. These are valuable skills that will assist them in a number of 

settings. Ensure the work is completed in a manner that members feel good about themselves 

and their efforts. This can be done by assigning appropriate tasks or roles based on member’s 

individual abilities. Modelling and expecting supportive behaviour (i.e. no “put-downs”) amongst 

members, or by other adults, also contributes to a positive experience.  
 

 There will be opportunity for experimentation and applying skills that members have learned 

throughout this project. Experimenting can be frustrating, but learning through trial and error is 

an important life skill. Explain to members that it is alright to either go onto the next builder or 

do the builder again if they need the practice. Help the members work through their challenges 

until they are satisfied with the quality of their designs. Creating inventive 4-H members will be 

very rewarding.  
 

 Celebrating success is an important but sometimes overlooked part of our lives. We encourage 

you to use the final section to empower the members by celebrating all they have learned in a 

fun manner. Anything that you do to add to the spirit of fun and the sense of accomplishment of 

each member will likely be remembered as the highlight of their 4-H year. 
 

 

Have fun and thanks for your belief in young people! 

4-H LEADER  TIPS FOR SUCCESS! 
 

 To complete, members must complete all the activities referred to on the 
“Project Completion Requirements” page OR alternate idea for an activity that 

would teach the same skill or an age appropriate variation. If activity 

substitutions are used, be sure to have the member make note in their manuals. 
 

 Dependent on time available at each meeting, group size and abilities of group 

members, you may wish to break the Builders into more than one project 

meeting. 
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Skill Builder 1: What is a Plant? 

Skills Checklist 

 Explain the difference between plants and animals  

 Name important uses of plants 

 List places where plants grow 

Dream it! 
 

Background for Leaders 

 

Everyone likely knows the answer to the question ‘What is a plant?’. There are many possible 

answers your members may come up with, for example ‘a plant grows in the ground’, ‘plants are 

green’, ’a  plant is something we can eat’. These statements are correct but for the purpose of this 

project a plant is a living organism that can make its own food using the sun’s energy. Organisms that 

can make their own food are called autotrophs. Other living organisms like people, animals, fish and 

insects have to consume other organisms for food and are called heterotrophs. This is the difference 

between plants and animals. There are two groups of plants that members should be familiar with, 

monocots and eudicots (or dicots). Monocots have a single seed leaf or cotyledon within their seed 

and are mostly grasses like wheat, corn, onions, garlic, iris, tulips and amaryllis. Grasses are easily 

identified by their parallel leaf venation and fibrous root systems. Dicots have a seed with two 

cotyledons and are called “broad leaves” because their leaves are typically wider and have a branched 

venation patterns. Examples of some dicots that members will encounter in this project are canola, 

flax, beans, peas, carrots, potatoes and more. Cotyledons are important seed structures that 

members will learn more about is Skill Builder 2. 

 

Plants are important for many different reasons. They give us food to eat, feed for livestock and pets, 

fibre for clothing, materials for building our homes, fuel, medicines and provide us with shelter, shade 

and can beautify our towns and country sides. Plants are also very important in agriculture which is an 

important job for over 26,000 people in Manitoba (about 4% of Manitoba’s Labour force—Stats Can). 

Farmers produce the food we eat and feed to our animals. In Manitoba you may see a lot of wheat, 

canola and soybeans in the fields during the summer growing season. Wheat is milled into flour for 

bread, pastries and pasta. Canola seed is crushed and the oil from the seed is extracted for many 

uses, including cooking, and the part of the seed left over (called canola meal) is used to formulate 
livestock and pet food.  Soybeans are mostly used for vegetable oil and soybean meal but are also 

used for tofu, soy milk and soya sauce. Many other crops are grown in the fields in Manitoba for 

humans to eat and to feed beef and dairy cows, hogs, chickens and horses.  The “Are you a Plant 

Eater” exercise will help members identify the different types of plants they eat everyday. 

 

The most important role plants play in our ecosystem is to provide oxygen 

to all living things. Even plants themselves need the oxygen they create but 

fortunately they make much more than they use. Green plants contain 

chlorophyll which helps them use the light energy from the sun to combine 

carbon dioxide from the air and water from the soil to make the 

carbohydrates that build plant roots, stems, leaves, flowers and all other 

parts of the plant. 

 

Plants can grow in many unique places and each plant is designed to grow 

in a different environment. A cactus is well suited for the desert because it 

has a thick stem to store water in the dry conditions. Seaweed can grow 

Figure 1.1: Cross section of 

stem showing aerenchyma 

space. www.wikipedia.com  
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under water where some plants would not survive. 

Water plants have special spaces between the cells in 

their leaves and stems called aerenchyma that allows 

the storage of air for the plant to use to make its food. 

Some plants, called epiphytes, grow on other plants 

and collect enough minerals and water from the air to 

make their own food! Members have probably seen 

plants in containers in homes, in gardens, flower beds 

and in farmers fields. The Plant Plants EVERYWHERE 

activity will help members see the many different 

environments plants are found in. Try to solicit 

responses from them by asking what the role is of each of the plants they identify. 

Each plant in an ecosystem (even weeds) have a purpose, some will be food for animals and insects 

some plants help hold riverbanks together by making a network of roots. See what they can come up 

with and encourage discussion.  
 

Important Words 

 

Help members define the following words and look for members using this vocabulary in their 

discussions. To increase the members’ understanding try providing a synonym members know or 

provide examples. The more personalized the examples the better. 

 

Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead 

 

1. What will you discuss with members?  

2. Gather some real plants or pictures of plants from magazines to help members discuss plant 

importance. 

 

Preparing for Success 

 

Ask members how they know they will be successful in this Builder by looking back to the skills 

checklist.  Discuss what success looks like, sounds like, and feels like. 

 

 

Activating Strategies 
 

Activate member’s prior knowledge of plants by asking them to think about plants they know, where 

they grow and what they’re used for. 

 

With the members, brainstorm as many uses of plants they can think of. This list may include food, 

housing, shade, feed for animals, beautification/pleasure. Ask the members to look at the tags on their 

clothing to see if any of the fibre come from plants (examples cotton, hemp, linen) 

Autotroph A living organism that can make its own food from sunlight. 

Cotyledon The seed leaf or leaves produced by the seed of a flowering plant. They are the 

source of energy for the germinating seed. 

Monocot A green plant that has one cotyledon and parallel leaf venation, mostly grasses. 

Fig 1.2: Bromeliad (an epi-

phyte) growing on a tropical 

tree. www.wikipedia.com  
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Plants Plants EVERYWHERE! 

 

Time Required: 20 - 30 minutes 

 

Equipment/Supplies 

Catalogues, magazines, newspapers.  

Member manuals to record some ideas 

Pens or pencils 

 

Instructions 

Have members do a “Plants Scavenger Hunt”. Ask them to think about where they have seen plants 

growing. Some magazines might help jog their memories if it is winter time. Try to get them to be 

more specific than “outside”. Have members write down the kinds of plants they have seen and 

where they saw them. For example wheat - in a farmers field, carrots - in the garden, trees - in the 
forest, cactus - in the desert. Remind them that each of these plants grows in the environment that is 

best for them, for example we don’t see wheat growing in the forest. 

 

You may also ask members to look around the room they are in to see what items are made from 

plant material. Possibly a wooden table or the fabric on their chair, the paper of their member 

manual, some plastics are made from plant material as well. If meeting in a home, you may ask 

members to look around the kitchen for plant products. Try to get them to think of the less obvious 

items like flour, cooking oil, bread, cereal and pasta as well as the fresh fruit and vegetables.  

 

Resources/Handouts/References 

Science and Plants for Schools—www.saps.org.uk/primary 

 

Do it! 
 

Are you a Plant Eater? 

 

Time Required: 30 minutes 

 

Equipment/Supplies:  

 Samples of vegetables, fruit and grain to show how they relate to the parts of a plant.  

 Knife to cut open fruit and vegetables 

 Four or five (depending on the samples you choose) plates for each plant part. Each plate should 

be labeled with the plant part. Root, Flower, Stem, Seed,  

 

Instructions 

1. In advance, label the plates and prepare the samples. 

2. Ask the members if they eat plants. 

3. Show them the samples that you have brought. The vegetables you choose may depend on 

availability. There are some examples on page 8. If availability is an issue you may use pictures. 

4. Ask members to identify each item and decide which part of a plant it is. You may need to use the 

knife to cut open some of the samples to help them decide where they belong. 

5. Have the members place the root vegetables on the root plate, the seeds or grains on the seed 

plate etc. 

6. Ask members to fill in the table in their books “Which parts of the plant do you eat?” by listing 

the plants they like to eat that are displayed and other plants they can think of. 
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Here are some examples: 

 

Dig it! 
 

Now that members have an idea of the importance of plants in their everyday lives it is time for them 

to reflect on their learning and apply what they now know by answering the following questions. 

 

1. What have you learned? Have members go back to the skills checklist and review what they have 

learned. Ask them how they know they have completed the skills. 

2. What did you learn in this builder that was most surprising to you? 

3. How would you teach others? Ask members how they would explain the difference between 

plants and animals to a kindergarten student. 

4. Ask members if they can more easily identify plant parts now. The following Skill Builders will help 

solve some of the questions they may have after these exercises. 

 

What’s next? 
 

In the next four Skill Builders members will learn more about the plant parts including seeds, roots, 

stems and leaves, flowers and fruit. They will also be looking at different samples of plants and 

planting some of their own plants.  

 

Be sure to read ahead as there are builders that require plant samples that will need to 

be planted a few weeks ahead. For example: plant bean seeds for Skill Builder 3 or plant 

an amaryllis bulb for Skill Builder 5. 

Leaders Notes 

Which parts of the plant do you eat?  

Roots Stems Leaves Seeds/fruit Flowers 

Beets Celery Lettuce Snap Peas (fruit) Broccoli 

Carrot Asparagus Green onions Shelled frozen peas (seed) Cauliflower 

Sweet Potato Rhubarb Cabbage Raspberries (fruit)  

Radish Pineapple Brussels Sprout Rice (seed)  
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Skill Builder 2: Seeds for the Future 
 

Skills Checklist: 

 

 Explain the role of seeds in the plant lifecycle 

 Define germination and what is needed 

 Label the steps of germination in a bean plant 

 Name different ways seeds are spread 

 

Dream it! 
 

Background for Leaders 

 

A seed is the offspring of a plant. Seeds contain all the genetic material (or instructions) to grow a 

new plant. Seeds, unlike their plant parents, can remain viable (able to grow when the right conditions 

are met) in many different environments and can stay dormant for long periods of time. Some plants 

complete their lifecycle and die in one season (spring to fall) and the role of seeds is to grow in the 

future and ensure the species does not go extinct. Some species of plants, like trees, go dormant over 

cold or dry conditions but still produce seed to spread their species throughout their environment. 

The role of seeds is to continue the species after many generations, spread the species to more areas 

and stay viable (able to survive) when the parent plant dies in unfavorable conditions. 

 

There are more to seeds than what meets the eye. The diagram to the right shows a whole and 

dissected bean seed and corn seed, examples of monocots and dicots respectively. Each seed has a 

protective seed coat that protects the internal growing structures from damage by insects and 
diseases. The interior of the two types of seeds are different. Bean seeds (dicot) contain two 

cotyledons. These “leaves” are thick and fleshy and 

look very different than the true leaves of the bean 

plant. The role of these leaves is to provide energy 

(the stored energy in the seed) to the emerging root 

and shoot until the seedling can begin making it’s own 

food using the suns energy. The true leaves of the 

plant that will begin to emerge above ground are called 

the epicotyl in the seed. The epicotyl will grow into 

the leaves and stem of the plant. The seed root is 

called the radicle and is the first structure to emerge 

from the germinating seed. The radicle will form the 

root structure for the entire plant. The hypocotyl is 

the stem area below where the cotyledons are 

attached. In some germination patterns the 

hypocotyls remain below ground and in some it is 

pushed above ground. 

 

In corn (a monocot) the single cotyledon is called the scutellum and it’s role is to transfer the stored 

nutrients from the part of the seed called the endosperm to the newly emerging coleorhiza 

(containing the root) and coleoptile (containing the shoot).  

 

Germination 

 

Germination is when a seed begins to use its stored energy to grow a new plant. It only 

occurs when the environmental conditions for growing a new plant are just right. If a maple  
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seed germinated in the snow in January, the resulting seedling plant wouldn’t be 

able to survive the cold conditions, but the seed can. Some requirements of 

germination are air, moisture, correct temperature and sometimes light. In the Do 

It! section of this Skill Builder members will “Make a Living Necklace”. This will 

demonstrate to members the requirements of germination. The seed will receive 

moisture (added to the cotton ball), air (in the bag) and warmth from their bodies 

to begin germination. For continued growth the seed will require soil and more air 

and water. Remind members that they will only be able to help their seeds 

germinate and will have to meet the needs of the growing seedling by transplanting. 

 

 

Patterns of Germination and Emergence 

 

Two types of emergence patterns exist in dicot plants. Beans exhibit epigeal emergence, meaning that 

the hypocotyl and cotyledons are pushed above ground and the cotyledons function as leaves until 
the true leaves emerge. Peas have a hypogeal emergence 

pattern and the hypocotyl and cotyledons remain below 

the soil surface and it’s the epicotyl and foliage leaves (first 

true leaves) that push through the surface. Both patterns 

begin by the seeding taking up water and the radicle 

emerging from the seed coat (germination). You may have 

heard that peas can tolerate more frost in the spring than 

beans and can therefore be planted earlier. This is due to 

their emergence patterns. You can see from the diagram 

to the right that in pea emergence there is more green 

shoot beneath the soil surface protected from the frost 

that can grow back if the leaves and stems above ground 

are damaged. Beans in comparison have no green tissue 

below ground and cannot regenerate if the above ground 

plant is damaged. 

 

Dispersal 

 

Seeds come in all shapes and sizes for a reason. Plants 

have developed ways to spread their seeds over long 

distances so that their offspring plants can grow in new 

environments. This is important 

because plants can’t move to a new 

location if their environments 

change. Wind, water and animals 

are the main way seeds travel to 

new locations.   

 

Some seeds are light and fluffy and 

use the wind to spread (dandelion, 
Canada thistle). Other seeds have 

barbed hooks on their seed coats 

that stick to passing animals and 

people and get carried off to new 

locations (burdock, hounds 

tongue).  
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Some seeds are enclosed in sweet tasting fruit that attracts people, animals, birds 

and insects who carry off the fruit to eat it, discarding the seeds along the way. 

This includes most garden vegetable seeds and fruit (like beans, peas, cucumbers). 

Waterways are also a common dispersal vector for seeds. For example, coconuts 

travel long distances to find new land to grow on.  

 

Important Words 

 

Help members define the following words and look for members using this 

vocabulary in their discussions.  To increase the members’ understanding try 

providing a synonym members know or provide examples. The more personalized 

the examples the better. 

 

Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead 

 

1. What will you discuss with members? Gather observations and think of examples that will help 

support your discussion. 

2. If available purchase and bring some different seeds to show members. Choose a variety of sizes 

and shapes (sunflower, beans, lettuce, wheat, canola). 

3. You may wish to germinate some bean seeds to show the steps of germination to members. 

 

Preparing for Success 

 

Linking back to the Skills Checklist, help members identify how they will know they have been 

successful in learning from this builder.  Discuss what success in these activities might look like, sound 

like, or feel like.  

 

Activating Strategies 

 

Ask members what they had learned in Skill Builder 1 about seeds and how they are important in our 

everyday lives. 

 

Ask members if they ate any seeds today or food made from seeds. For example flour from wheat, 
canola oil from canola seeds, sunflower seeds, fruit with seeds (like raspberries, kiwi). 

 

 

 

 

 

 

Germination The process of a seed absorbing water and air at the correct temperature to  

begin to grow into a seedling. 

Seed Coat The covering surrounding the seed that helps protect it from insects and disease. 

Radicle The seed root and the first structure to emerge from the seed during  

germination. 

Epicotyl The seed shoot that contains the first true leaves of the seedling, the second to 

emerge out of the seed. 
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Seed Detectives 

 

Time Required: 15 minutes 

 

Equipment/Supplies 

 A different type of seed for each member or group (for example, dandelion, 

burdock, maple, acorn, raspberry, coconut, pine or spruce cone), or a picture 

of a seed for each member or group 

 Magnifying glass (optional) 

 Pencil 

 Member manual 

 

Instructions 

Give each member a different kind of seed or a picture of a seed. Think of the dispersal mechanisms 

and try to choose representatives from all the different modes of dispersal.  
 

Ask the members the following questions about their seed. 

 

1. Does your seed have hooks or barbs? (hint: will it stick to your clothes?) 

2. Does your seed have a parachute of hairs? 

3. Does your seed have wings? 

4. What color is your seed? 

5. Is the seed shiny? 

6. Is the fruit or seed juicy? 

7. How do you think your seeds are spread around? 

8. Do you know the name of the plant your seed comes from? 

 

Note: coconuts are actually large seeds that are spread around by floating on water ways.  

 

On Your Mark...Get Set...Grow! 

 

Time Required: 10 minutes 

 

Equipment/supplies:  

 Member manual 

 Pencil 

 

Instructions:  

1. Have the members look at the pictures in their manuals and try to number them in the correct 

order of growth and development. 

2. Review the correct order, using the terms provided for the plant parts. 

3. Review the words and definitions provided in the word bank and give any necessary 

explanations. 

4. Have members label their diagrams using the word bank. 

 

Do it! 
 

Make a Living Necklace 

 

Time Required: 10 minutes 
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Equipment/Supplies:  

 Small resealable baggies about 2’’x 2’’  (usually available at craft stores) 

 Cotton balls 

 Spray bottle of water 

 Bean seeds (or other large seeds), one per member 

 Hemp, leather or other string for the necklace for each member 

 Hole punch 

 

Instructions: 

1. Have each member wet down a cotton ball so it is damp (but not dripping).  

2. Place the seed in the wet cotton and seal it into the bag.  

3. Punch a hole in the top of the bag and lace the string through. Adjust so it is 

the right length for each member so that it is resting on their chest. 

 

Germination Window 
 

Time Required:  14 minutes 

 

Equipment/Supplies:  

 Small glass jar (baby food or jam jar) and lid 

 Paper towels 

 Bean seeds or other large seeds (3-5 per member) 

 

Instructions: 

1. Dampen paper towels with water and insert into jars.  

2. Place the seeds between the glass jar and the towel so you can see them when the lid is on.  

3. Make one or two holes in the lid and close the jar.  

4. Place the jar someplace warm (not to hot) and dark.  

5. Have members check on their seeds daily and record their observations on their germination 

charts in their manuals. They can use the pictures of germination and emergence from their books 

for help. They should record in the observations when the seed begins to look swollen, any color 

changes in the seed, when they first see the radicle emerge, when the shoot emerges, if they see 

root hairs growing on the seeds roots. 

 

Dig it! 

 
Now that members have an idea of the process of germination and the importance of seeds, it’s time 
for them to reflect on their learning and apply what they now know by answering the following 

questions. 

 

1. What have you learned? Have members go back to the Skills Checklist and review what they have 

learned. Ask them how they know they have completed the skills. 

2. Explain how the living necklace has everything a seed needs to germinate.  

3. Does the germination window have everything a seed needs to germinate 

4. What are some different ways seeds are spread around or “dispersed”? 

 

What’s next? 
 

In Skill Builder 3 members will discuss their germination windows and compare results. They will also 

discover roots and should have some specimens from their living necklaces and germination windows. 

NOTE: You may want to plant some seeds to have some fresh samples of roots for the members. 
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Skill Builder 3: Getting to the Root of it 

Skills Checklist 

 Explain the role of roots in plant growth 

 Explain what roots need to grow 

 Describe different types of root systems 

 

Dream it! 

 
Background for Leaders 

 

As your members have already learned, roots are the first plant structure to emerge during 

germination. This small structure is called an embryonic root or radicle. The embryonic root 

grows very rapidly because there is very little energy in the seed and the plant needs to start 

making its own energy as soon as possible. Before leaves and stems can grow the embryonic root 

seeks out water and nutrients for the germination process. The roots begin to provide water and 

nutrients to the plant that lead to the emergence of the first leaves and stem.  

 

Mature roots have many roles in plant growth. They anchor the plant in the ground, they absorb 

water from the soil, they seek out nutrients like nitrogen, potassium, phosphorus and sulfur and 

they can store food energy. Roots also tell the plant which way is down with their special gravity 

sensing cells. Gravitropism is the growth of a plant in response to gravity. This is especially 

important in roots because there is very little light underground to give the plant direction. Figure 

3.1 demonstrates this characteristic in a germinating corn seed. Regardless of how the seed is 

positioned in the ground the root always grows down and the shoot grows up. This is due to the 

hormone auxin which controls the elongation of cells in plants. Members will observe gravitropism 

in the a-MAZE-ing root activity in this Skill Builder. 

 

Roots need access to nutrients, air (oxygen) and water to grow. Some environments can hinder 

root growth if they are too saline (salty), acidic, wet or dry.  Compacted soil can make it difficult 

for roots to access water and air because there are no spaces between the soil particles for air and 
water to accumulate. Over application of nutrients can cause roots to be stunted as they will not 

have to grow further or deeper to seek out the nutrients the plant needs. The nutrients, air and 

water that the roots are seeking out as they grow are absorbed by tiny root hairs that grow on the 

tips of primary and lateral roots.  Members should observe root hairs on the roots in their 

germination windows. Be sure to point them out when you discuss their germination window 

observations.   

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.2 A root hair extending into the soil.  

http://www.bbc.co.uk/bitesize/ks3/science/

organisms_behaviour_health/food_chains/revision/3/ 
Figure 3.3 A diagram of a root showing primary and 

lateral roots. www.ext.colostate.edu/mg/gardennotes 
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There are two main types of root systems. 

In tap root systems the radicle enlarges into 

the prominent root, with many small 

branches. Examples of tap roots include 

carrots, dandelions, alfalfa. Fibrous root 

systems have a short lived radicle that is 

replaced with many roots that are all about 

the same size. Fibrous root systems are 

common in monocots (grasses) like wheat, 

oats and barley. 

 

The Root Veggie Game looks at many different underground 

structures in plants. Not all are roots and some will surprise 

you! 

 
 

 

 

Important Words 

 

Help members define the following words and look for members using this vocabulary in their 

discussions.  To increase the members’ understanding try providing a synonym members know or 

provide examples. The more personalized the examples the better. 

 

Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead: 

 

1. What will you discuss with members?  

2. Gather some real plant roots or pictures of plant root systems from the Internet. 

3. Prepare a sample of the root maze ahead of time if you wish to demonstrate. 

 

Preparing for Success 

 

Linking back to the Skills Checklist, help members identify how they will know they have been 
successful in learning from this builder.  Discuss what success in these activities might look like, sound 

like, or feel like.  

 

Activating Strategies 

 

Ask members what they learned in Skill Builder 2 about germination and how they can prepare for 

this exercise. 

Hormone A substance synthesized by plants that regulates their growth and devel-

opment 

Auxin An important plant hormone that controls cell elongation in roots and 

shoots. 

Root system The structure of plant roots. 

Gravitropism The growth of a plant in response to gravity 

Figure 3.4: Fibrous and tap roots. 

www.wikipedia.org/wiki/Root 
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Ask members if they think there are other underground structures in plants that 

aren’t roots. 

Ask members why roots are important for plant growth. Have them explain the 

role of roots and the substances they provide to the growing plant. 

 

The Root Veggie Game 

 

Time Required: 10 minutes 

 

Equipment/Supplies 

 Member manual and pencil 

 

Instructions 

1. Have each member (on their own or in groups) circle the vegetables they believe are roots.  

2. Discuss their answers and share the information below. 
 

Ginger 

Ginger is a rhizome - a type of stem which grows horizontally just under the 

surface of the ground. The stem is thick and fleshy and stores reserve food for the 

plant. Quack grass and poplar trees also have underground rhizomes. 

 

Carrots and Beetroot 

Carrots and beetroot are thickened tap roots which have very few lateral 

roots. Both are biennials i.e. they only grow for two years. In the first year 

they store food manufactured by their leaves in their tap root, and in the 

second year they use the stored food to produce flowers (called bolting). 

We harvest the carrots or beetroots before they bolt. 

 
Potatoes 

This is likely to trick many people. Potatoes are not roots but underground 

storage stems called tubers which are formed when the growth point of an 

underground stem, a rhizome, almost stops lengthening and increases greatly in 

thickness. This forms an underground storage organ which stores large quantities 

of starch. 

 
Sweet Potatoes 

Sweet potatoes are the greatly thickened roots of the fibrous root system of the 

sweet potato plant which contain reserves of starch.  
 

Onions and Garlic 

Onions and garlic are bulbs. A bulb is an underground storage organ which consists 

of a very short stem on which fleshy bases of the leaves store food for the plant.  

 

Do it! 
 

Germination Window - continued 

 

Time Required: 10 minutes 

 

Equipment/Supplies:  

 Members’ “germination windows” from the previous Builder (if available) 

 Member’s manual with observations 
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Instructions: 

1. Have members compare the results and times of emergence of the different 

structures during germination. Try to account for the differences in radicle or 

shoot emergence (light, temperature or moisture differences).  

2. Did any seeds not germinate? Explain that if some seeds are not well taken 

care of they lose their ability to grow into healthy plants. This might be 

extreme heat (like roasting sunflower or pumpkin seeds), freezing or becoming 

too moist in storage. Point out that many types of seeds can withstand these 

conditions. Although seeds are not growing in storage they are said to be 

viable if they have the ability to begin growing when conditions are met. If they 

have been damaged and are not viable they will not germinate. 

3. Note! - You may wish to plant these seeds into soil for use in future Skill Builders. 

 

The a-MAZE-ing Roots 

 

Time Required: 20 minutes 

 

Equipment/Supplies:  

 4 petri dishes (about 9 cm in diameter) per member  

Note: may be available at your local high school or hospital laboratory).  Petri dishes may also  be 

ordered online at sites such as these: 

 http://www.indigo.com/petri_dishes/ 

 http://www.zorotools.com/g/00051022/k-G2123947?srccode=cii_5784816&cpncode=32-

261826230-2&utm_source=channel_intelligence&utm_medium=referral&utm_campaign=pricegrabber 

Important to note: Do not get pre-poured agar plates, they cost more and you don’t need agar. 

There is no requirement that they be sterile plates. 

 Small seeds (mustard, canola or tomato seed) 

 Disposable plastic containers with lids  

 Utility knife or scissors 

 Filter paper or paper towel cut into circles to fit petri dishes 

 Water 

 

Instructions: 
1.   Cut four slots (length equal to the diameter of the petri plates) out 

of the lid of the plastic container as shown this diagram. The plastic 

container needs to be at little wider than the diameter of the petri 

dishes.  

 

 

2.   Add about 2 cm of water to the container and put the lid on the 

container. 

 

 

 

 

 

 

 

 

 

http://www.indigo.com/petri_dishes/
http://www.zorotools.com/g/00051022/k-G2123947?srccode=cii_5784816&cpncode=32-261826230-2&utm_source=channel_intelligence&utm_medium=referral&utm_campaign=pricegrabber
http://www.zorotools.com/g/00051022/k-G2123947?srccode=cii_5784816&cpncode=32-261826230-2&utm_source=channel_intelligence&utm_medium=referral&utm_campaign=pricegrabber
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Fig 3: Maze designs for petri dish lids 

3.   With a black permanent marker trace one maze on each of the petri dish lids according to draw-

ing below. The dot indicates where the seed should be placed. 

 

 

 

 

 

 

 

 

 

 

 

 

4.   Put a filter paper or paper towel circle in the petri dish lid and wet thoroughly, pour off excess 
water. You will be able to see the maze drawn on the lid through the wet paper towel.  

 

 

5.   Arrange 2-3 seeds at the starting point of each maze and 

leave the dishes flat for a few minutes. This allows the 

seed to secrete a substance that will help it stick to the 

wet paper towel. It is important to use a small seed (beans 

or peas will not work).  

 

 

 

 

 

 

 

 

6.   Place the bottom of the petri dish on the lid so there is a 

space between the lid and the bottom. You may wish to 
tape the bottoms of the petri dish to the lids to keep 

them in place . 
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7.   Gently pick up the petri dishes and line them up in the 

slots in the plastic container, so that the seed is at the 

top of the petri dish and the maze at the bottom. Any 

seeds that fall in the water will not germinate and grow 

successfully, you may replace these if you wish. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

8.   Place the plastic container with petri dishes is a light, warm place. Watch the seeds grow and ro-

tate the petri dishes so the root follows the maze. You may need to add water to the plastic con-

tainer. 

 

9.   Have the members take their containers home and check on them each day. Remind them to 

turn the petri dishes to allow the roots to follow the maze. 

 

Dig it! 

 
Now that members have an idea of the role and requirements of root growth it’s time for them to 

reflect on their learning and apply what they now know by answering the following questions. 

 

1. What have you learned? Have members go back to the skills checklist and review what they have 

learned. Ask them how they know they have completed the skills. 
2. What did you learn that was surprising in this builder? 

3. Based on what you already know about germination and root growth, how long do you think it 

will take for the roots to make it through the maze? 

4. How does the root know which direction to grow? 

 

What’s next? 

 
In Skill Builder 4 members will compare their root maze growth. They will also discover leaves and 

stems and learn about photosynthesis, the most important biochemical pathway in the world!! 

Note: Ask member to bring a small leafy plant to the next meeting. 
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From the Members Manual 
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Skill Builder 4: Leaves and Stems-  

The Power Generators 
 

Skills Checklist 

 Define and understand the term PHOTOSYNTHESIS 

 Learn what stems and leaves need to grow 

 Name different leaf shapes 

 Define and explain the role of phloem and xylem 

 

 

Dream it! 
 

Background for Leaders 

 

All parts of the plant are important for growth and no part can survive on its own. Stems and leaves 

are no exception and they have a very important role in plant growth. They make all the food for the 

plant to use to grow, produce flowers and make seeds. In this Skill Builder members will look at what 

happens in the leaves and stems and why their jobs are important. 

 

Germination Review 

The embryonic shoot emerges from the seed after the root (radicle).  It begins to grow upwards, 

against gravity, because shoots have a negative gravitropism response (the opposite of roots). The 

cotyledons or seed leaves are the energy storage in the seed and the first source of energy for the 

plant. In some plants the cotyledons stay below ground (peas) and in some they are pushed above 

ground (beans). The cotyledons are short lived and soon the first true leaves appear. These leaves are 

the first structures to use the suns light energy to make food for the plant, this process is called pho-

tosynthesis. 

 

Photosynthesis 

The process of using light energy from the sun, 

carbon dioxide gas (CO2) in the air and water 

(H2O) from the soil and converting it to  

carbohydrates in the form of Glucose (C6H12O6).  

 

This is carried out in the cells of the leaf in tiny  

compartments called chloroplasts by a substance 

called chlorophyll. Chlorophyll absorbs the blue and 

red light rays in sunlight (sunlight is made up of all 

the colors in the rainbow) but is not very good at  

absorbing the green wavelengths so it is reflected 
back to your eye and that’s why leaves appear 

green. In Skill Builder 3, members learned that roots 

are responsible for taking up water. The water is 

transported up the plant through the stems to the 

leaves and one of the uses is for photosynthesis. 

The CO2 enters the leaf through tiny openings on 

the underside of the leaf called stomata. When the 

CO2 and H2O are used in photosynthesis oxygen 

gas (O2) is given off out the stomata. The oxygen 

that the plants release is what humans and animals 

Photosynthesis 

            Light 

Carbon dioxide + water          Sugar + Oxygen 

        Chlorophyll 
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breath and need to live. This process also makes glucose which is a simple sugar 

that the plant can use to build all the different tissues it needs to make all it’s 

parts. The light energy from the sun and the action of the chlorophyll rearranges 

the atoms to create different molecules that can be used for plant growth. Ani-

mals and humans are not able to make their own food using the suns energy and 

depend on plants for vegetables to eat, grain to mill into flour and forages (hay) 

to feed our livestock. If plants were not able to carry out photosynthesis to make 

their own food there would be no food for us. 

 

Transportation of water and sugar 

 

You have learned that water is absorbed through 

the roots of the plant. How does it get to the 

leaves where it is needed for photosynthesis? The 

sugar that is formed during photosynthesis also 
must reach all the parts of the plant so that it can 

help build new roots, leaves, stems and flowers. 

This important transportation is carried out 

through the phloem and the xylem within the 

stem, leaves and roots. These two structures are 

like the circulatory system in the plant. Most  

simply, they are hollow tubes that move substanc-

es from one point in the plant to another. The xy-

lem of a plant is the system of tubes and transport 

cells that circulates water and dissolved minerals 

within the plant. In the xylem, water moves up the 

plant from the roots to the leaves. Water can only 

move up the plant. The rings on a tree stump that can be seen when the tree is cut down are rings 

of old xylem tissue. In the phloem, a sugar solution moves down the plant from the leaf where it’s 

made to the roots and every growing part of the plant to be used for energy. In the phloem the sug-

ar solution can move in either direction to travel to the part of the plant where it is needed. Maple 

syrup that you may enjoy on your pancakes or waffles is made from the sugar (or sap) that flows 

through the trunks of maple trees. 

 

Leaves 

Leaves are the power generators in the plant and the most important site for photosynthesis. The 

internal structure of the leaf is similar regardless 

of the outside shape, which can vary greatly 

among species. The structure of the leaf is like a 

sandwich, the upper and lower layers (the 

bread) are the epidermal cells that protect the 

interior of the leaf from external damage. The 

epidermal cells secrete a waxy substance called 

the cuticle which also helps protect the leaf. 

The palisade layer is where most of the  
photosynthesis takes place and the sugars are 

produced. Photosynthesis also takes place in the 

spongy layer but less light penetrates to this lay-

er so they are not as productive as the  

palisade layer of cells. The air spaces between 

the spongy layer cells allow the exchange of gas-

es through the stomata (stoma -singular) on  
Fig 4.4 a cross section of a simple leaf showing the layers of 

photosynthetic cells. 

http://www.bbc.co.uk/schools/gcsebitesize/science/

add_ocr_gateway/green_world/leavesrev2.shtml 

Fig 4.3 Xylem and phloem vessels showing the direction 

of flow. 
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the underside of the leaf. Stomata allow CO2 to enter and O2  to be released. 

Once the sugar is formed in the palisade cells it travels throughout the plant by 

the phloem. In the leaf, the phloem and xylem are located in the leaf veins and 

midrib.  

 

Leaves come in all different shapes and sizes depending on what type of environ-

ment they grow in. In deserts or areas where moisture is not available the leaves 

are very thick and waxy to store water and reduce transpiration (the loss of water 

through the stomata in the leaves). In areas where there is a lot of windy weather, 

leaves are smaller and lighter so they are not as easily damaged. The pattern of 

venation can be netlike (in dicots) or parallel (monocots). The way leaves are  

arranged on the stems of the plant is important for identification of species. A  

simple leaf has one leaf blade per petiole. A compound leaf has several leaf blades, called leaflets, per 

petiole. The edges of leaves, called the leaf margin, can have many different shapes and the leaves can 

be arranged alternately, opposite or whorled around the stem. 
http://www.britannica.com/ - search “common leaf morphologies” 

           

                                   

Important Words 

 

Help members define the following words and look for members using this vocabulary in their  

discussions.  To increase the members’ understanding try providing a synonym , the more personal-

ized the examples the better. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Photosynthesis A chemical reaction, occurring in the green tissue in 

plants that converts carbon dioxide, water and sunlight 

into carbohydrate and oxygen 

Carbohydrate A sugar created by the photosynthesis reaction 

Phloem The transport vessels in the stems and leaf veins that 

move carbohydrates within the plant 

Xylem The transport vessels in the stems and leaf veins that 

move water from the roots to the leaves 

Chlorophyll The chemical substance in plants responsible for the pho-

tosynthesis reaction. It’s what makes plants green 

Stomata The openings on the leaf that allow carbon dioxide gas to 

enter the leaf and oxygen to be released 
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Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead: 

 

1. What will you discuss with members?  

2. Photosynthesis is a complex reaction, you may wish to simplify it using only words 

 for younger members or add more detail for older members. 

3. If available, gather different shapes of leaves from your area or choose pictures  

from trees that grow in your community that the members will recognize. 

 

Preparing for Success 

 

 Linking back to the Skills Checklist, help members identify how they will know they have been 

successful in learning from this builder.  Discuss what success in these activities might look like, 

sound like, or feel like.  
 

Activating Strategies 

 

 Ask members what they learned in Skill Builder 3 about roots and how they can prepare for this 

exercise. 

 Ask members what would happen if there was no chlorophyll on earth. 

 Ask members why they think the photosynthesis reaction is important in agriculture. 

 

Leaf Shapes 

 

Time Required: 10 minutes 

 

Equipment/Supplies 

 Member manual and pencil 

 

Instructions 

1. Have each member draw a line between the leaf shape and its name. 

2. Review the correct answers with the members. 

 

Ask the members which of the leaves is a compound leaf (the clover) and why they think it is  

compound. 

 

Ask the members to name plants they know that have leaves of the various shapes. 

 

 

 

 

 

 

 

 

 

Hand        Heart      Spear          Round        Needle         

Shaped             Shaped     Shaped 
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            Do it! 
 

The a-MAZE-ing Roots - continued 

 

Time Required: 10 minutes 

 

Equipment/Supplies:  

 Members’ “Root mazes” from the previous Builder (if available) 

 Member’s manual with observations 

 

Instructions: 

1. Have members compare the results of their experiment. 

2. Did any seeds not germinate? Did the roots follow the path of the mazes? 

Have the members explain why their roots followed the path of the maze—did 

the roots show gravitropism? 

 

Leaf Black Out 

 

Time Required: 15 minutes 

 
Equipment/Supplies:  

 Paper 

 Scissors 

 Paper clip 

 Indoor or outdoor plant 

 

Instructions: 

1. Have members cut out 3 paper shapes about 2 x 2 inches (depending on the size of the plant 

leaves you’ll be using). 

2. Use the paper clips to clip the paper shapes onto the leaves of plants (preferably the larger more 

mature leaves). Be careful not to damage the plant. 

3. Leave one paper cutout on for one day, a second for three days and the third for 1one week. 

4. Ask members to describe what they think will happen. 

5. Ask the members to record how long it takes the plant to react 

and record their observations. 

6. Once the paper is removed ask members to record when the 

plant returns to normal. 

7. Members may want to take pictures of the plant as they make 

their observations to use in their Showcase Challenge. 

 

Note: Chlorophyll is a complex molecule that requires a lot of the 

plants rsources. When it is not used for long periods of time (in the dark under the paper) it is dis-

mantled or moved to other parts of the leaf. Members should see a yellowing to the leaf under the 

paper and the longer it remains in place the more distinct the color change will be. 

 

Option 1 —this activity could be done as a group activity with just one plant. You as a leader or a 

member volunteer would take pictures of the plant on day 1, 3 and 7 etc. Then share the pictures 

and the plant at the next meeting. 

 

Option 2 - demonstrate this activity at the meeting on one plant and have the members go home a 
repeat the experiment on a plant of their own, This method could be easier in cold weather - to pre-

vent freezing the plants. 
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Colored Carnations and Celery 

 

Time Required: 30 minutes 

 

Equipment/Supplies: 

 2 celery stalks per member 

 2 white flowered carnations 

 2 colors of food coloring 

 4 glasses or jars for each member 

 Knife 

 Red, blue and green colored pencils 

 Member manuals 

 

Instructions: 
1. Give each member (or pair) a stalk of celery, leaves attached and the bottom end cut to expose 

xylem.  

2. Have members add a few drops of red food coloring to a glass of water, mix and place one   cel-

ery stalk in the glass. 

3. Split the bottom of the second celery stalk about half way up and place half of the stem into the 

glass containing the red dye and the other half in a glass containing blue dye. 

4. Discuss the role of xylem and phloem and ask members to make a prediction about what the 

celery will look like the next time they meet. Have members draw and color what they think 

will happen in their manuals. 

5. Give each member (or pair) two flowered carnations. 

6. Prepare one glass of blue dyed water and one glass of red dyed water by adding a few drops to 

the glass. 

7. Place one carnation in the red dyed water. 

8. Split the bottom of the stem of the second carnation and put one half of the stem in the red  

water and one half in the blue water. 

9. Ask members to make predictions about what each carnation will look like and draw their pre-

dictions in the manuals. 

10. Allow plants to sit in the dyed water at least one day. 

11. Depending when the next meeting will be held members may draw they’re observations at 

home or wait until next meeting. Members may also choose to take digital pictures to docu-

ment their results. 

12. Next meeting have members compare their results of the celery and carnation experiment. 

Have members cut a cross section (thin slice) of celery and look at it under a magnifying glass or 

microscope if available. 

 
After members have written their predictions about what will happen to the celery and carnations, 

have them view this youtube video of a similar experiment: 

http://www.youtube.com/watch?v=S8SMUpnJ28Y  

 

http://www.youtube.com/watch?v=S8SMUpnJ28Y
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Leaders Notes 

9. Ask members to make predictions about what each carnation will look like 

and draw their predictions in the manuals. 

10. Allow plants to sit in the dyed water at least one day. 

11. Depending when the next meeting will be held members may draw they’re 

observations at home or wait until next meeting. Members may also choose 

to take digital pictures to document their results. 

12. Next meeting have members compare their results of the celery and carna-

tion experiment. Have members cut a cross section (thin slice) of celery and 

look at it under a magnifying glass or microscope if available. 

 
After members have written their predictions about what will happen to the  

celery and carnations, have them view this youtube video of a similar experi-

ment:  http://www.youtube.com/watch?v=S8SMUpnJ28Y  

 

Dig it! 
 

Now that members have an idea of how plants create their own food and how it’s moved around 

in the plant, it’s time for them to reflect on their learning and apply what they now know by an-

swering the following questions. 

 

1.What have you learned? Have members go back to the Skills Checklist and review what they 

have learned. Ask them how they know they have completed the skills. 

2.What did you learn that was surprising or interesting in this Builder? 

3.Based on what you already know about plant growth and their role in our ecosystem, do you 

think photosynthesis is important and why? 
4.How would you explain the role of xylem to someone younger than you? What about phloem? 

 

What’s next? 
 

In Skill Builder 5, members will compare their results from the celery and carnation experiment. 

They will also dissect some flowers and learn why plants produce bright and beautiful structures. 

 

http://www.youtube.com/watch?v=S8SMUpnJ28Y
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Skill Builder 5: Flower Power! 
 

 

Skills Checklist 

 Explain why plants make flowers and fruit 

 Define the term pollination 

 Explain the difference between fruit and seed 

 

Dream it! 

 
Background for Leaders 

 

The flowers of plants are often what we are most familiar with and use to identify different plant 

species. Not all flowers are as conspicuous as the orchid or hibiscus. This Skill Builder will talk 

about some that you may not have even thought to be flowers before. Many plants reproduce by 

forming seeds, and flowers are the first step. Members learned about seeds and their components in 

Skill Builder 1. 

 

The flower is the reproductive unit of the plant. Flowers have female parts, including the stigma, 

style and ovary which are collectively called the pistil. Male parts include the anther, filament and 

pollen collectively called the stamen.  Pollen is produced by the anthers and must be transferred to 

the female stigma in order to fertilize the egg within the ovary. The egg will then be able to grow 

into a viable seed and produce another plant. The process of moving pollen from the stamen to the 

pistil is called pollination. This process is often aided by insects, birds and by the wind. Plants make 

flowers with brightly colored petals (collectively called the corolla) and sweet smelling nectar to  

attract insects and birds so that they will 

move pollen from flower to flower, polli-

nating the flower so it can form seeds. 

Some flowers, like alfalfa flowers, require 

an  insect to land on the flower to open 

it and expose the reproductive  organs. 

Without help from insects these flowers 

would not be able to produce seeds! 

Pollination is very  

important because it is required to make 
a seed to form a new plant. 

 

The green petals or leaves at the base of 

the flower are called  

sepals. The collection of sepals is called 

the calyx. Figure 5.2 is only one example, 

as many different types of flowers exist.   

 

If a flower has both male and female 

parts it is said to be a perfect flower. 

Flowers may also have only male parts 

or only female parts. These  are called 

imperfect flowers. A flower is said to be  

complete if it has petals, sepals, pistil and stamen. An incomplete flower is missing one of these 

parts.  

 

 

Fig 5.2: Diagram of a flower from www.learner.org 
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Apples, ros-

es, lilies and 

amaryllis have perfect and complete flowers.  
 

Corn plants have two types of imperfect flowers on the same plant. The female flowers are the corn 

cobs (they form the seed) and the male flowers are on 

the top of the plant on the tassel that produces pollen. 

Squash and begonias are other examples of plants that 

have male and female flowers.  

 

Grasses like wheat, barley and oats have perfect  

incomplete flowers. This means they have both male 

and female structures but do not have petals and sepals. 

Wheat has a spike or head that holds rows of flowers 

that form the wheat kernels when pollinated. The 

structure of grass flowers can be very different and 

more information is available on these structures at 

www.wikipedia.org/wiki/Poaceae.  

 

In Skill Builder 2, members learned that some plants 

produce fruit to attract animals to carry off the  

enclosed seed and disperse it in other areas. Usually we 

use the culinary definition of fruit which is the sweet 

tasting part of the plant usually associated with the seed 

like apples, oranges and watermelon. When fruit is used 

as a botanical term it refers to the plant structure that 

holds the seeds and is the ripened ovary of the flower. 

This can be a fleshy juicy structure like a strawberry or 

a hard structure like an acorn or hazelnut. In garden 

peas for example, the fruit is the pod containing the pea 

seeds. The pod is the enlarged ovary of the flower and 

the seeds are inside it. Sometimes you can see the flow-

er is still attached to the pod as it begins to  
elongate and the seeds begin to form. Apples are the 

enlarged ovaries of apple  tree flowers. The little leaves 

on the base of the apple are actually the sepals of the 

flower and marks the spot the flower was attached. 

The stem of the apple is the stem of the flower! Tomatoes, 

cucumbers, pumpkins, raspberries and strawberries are  

examples of fleshy fruit.  

Fig 5.3 A  - untripped alfalfa flower B - pollinator on alfalfa flower C-Tripped alfalfa flower 

Photos (a) and (c) courtesy of Plant and Soil Sciences Department, Oklahoma State University. Photo (b) cour-

tesy of USDA Agricultural Research Service 

Fig 5.4 A corn cob with female flowers and a 

corn plant showing the tassel with male flowers. 

www.addorganicgardening.com  
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Cereal grains like wheat, corn and rice are a kind of fruit called a caryopsis. The 

fruit wall is very thin and is fused to the seed coat so almost all of the edible grain 

is seed. There are many different kinds of fruit and exceptions to the botanical 

rules. For more information on fruit anatomy visit www.en.wikipedia.org/wiki/

Fruit. 

 

Remember ‘fruit’ is a scientific term and refers to the structure of a plant, 

‘vegetable’ is only a culinary term and doesn’t relate to plant anatomy. Members 

will test their knowledge of fruit in seeds in the activity  Fruit or Seed? later in 

this builder. 

 

Important Words 

 

Help members define the following words and look for members using this vocabulary in their dis-
cussions.  To increase the members’ understanding try providing a synonym members know or pro-

vide examples. The more personalized the examples the better. 

 

Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead: 

 

1. What will you discuss with members?  

2. There are many more details on flower structure, especially in grass crops like wheat, not in-

cluded in this manual. You may wish to find more information online at the websites listed. 

3. Be sure to start the amaryllis plant well ahead of this Skill Builder for the members to observe 

and dissect.  

 

Preparing for Success 

 

Linking back to the Skills Checklist, help members identify how they will know they have been suc-

cessful in learning from this builder.  Discuss what success in these activities might look like, sound 

like, or feel like.  

 
Activating Strategies 

 

Ask members why some flowers are bright and colorful and others are not. Why do some flowers 

smell sweet? Ask members what role bees play in the plant lifecycle. Are bees important in Agricul-

ture? Why? Ask members what types of flowers they have seen in the fields in Manitoba. Examples 

might be canola, sunflower, flax, alfalfa. Remind them that wheat also flowers (the spike) but the in-

Flower The reproductive part of a plant. Flowers may be male or female only (imperfect) 

or both male and female (perfect). 

Pistil The female flower organ, consisting of the seed-bearing ovary, stigma and style. 

Stamen The male part of a flower, usually consisting of the stalk-like filament and the pollen 

bearing anther. 

Pollination When a flower’s pistil has received pollen from it’s own stamen or another flower 

(of the same species) and the egg is fertilized. 
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complete flowers (those without petals) are more difficult to notice. 

 

Cut an apple and share a piece with each member (or any fruit with seeds in-

side). Ask the members what’s inside the apple? For us the point of the apple is 

the fleshy tasty fruit but for the plant the point is to carry the seed. Point out to 

members where the flower was attached and that the stem was the stem of the 

flower. 

 

Fruit or Seed? 

 

Time Required: 10 minutes 

 

Equipment/Supplies 

 Member manual and pencil 

 
Instructions 

On their own or in groups have the members label the plant pictures as fruit or seeds. Discuss their 

answers. 

 

organic-skincare-and-makeup.com 

thelongestlife.com 
wnbagonline.com 

Tomato 

Cucumber 

Rice 

Avocado 

Avocado 

Bean 

Pea Pod 

Pea 

Grape 

Fruit 

Fruit 

Fruit (caryopsis) 

Fruit (caryopsis) 

Fruit 

Fruit 

Seed 

Seed 

Seed 

Fruit 

Sunflower 

Corn 

Watermelon 

Watermelon 

Fruit (caryopsis) 

Seed 

Fruit 
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Do it! 

 
Colored Carnations and Celery (continued) 

 

Time Required: 10 minutes 

 

Equipment/Supplies: 

 Member manuals 

  
Instructions: 

1. Have members compare drawings or digital pictures of their celery and carnations. 

2. Discuss these questions: 

 Did members predict the correct outcome? 

 Did each member’s celery and carnation react the same way to the experiment? 

 What was surprising about this experiment to the members? 

 

The celery stalk and its leaves should show a change of colour. When the stalk is cut crosswise, 

the members should observe small dots of colour—this the coloured water in the xylem of the 

stalk. The flowers should show a change of colour in the petals and possibly in the leaves. In all of 

the experiments the colour change will be gradual over time. 

 

Amaryllis Dissection 

 

Time Required: 30 minutes 

 

Equipment/Supplies:  

 Member manuals 

 Colored pencils 

 Sharp thin knife such as a paring knife   

 Tweezers 

 

Instructions: 

1. Prior to this Skill Builder start an amaryllis bulb (or more than one depending on the number 

of members). It will take six to seven weeks for the flower buds to appear. To start bulbs,  

water them once a week and keep them warm (minimum of 20°C). When the flower buds 

appear increase watering to twice per week. If you are unable to find amaryllis bulbs (they’re 

usually available starting in the late fall at floral shops, grocery stores or through garden seed 

companies) a lily or other large flower will work. 

2. Have members draw a sketch of the entire amaryllis plant using their colored pencils in the 
space allotted in the member manual and have them label the plant parts they have learned 

about in previous Skill Builders. 

 How many flowers are on the flower head? 

 How many leaves per plant? If you have more than one plant, ask if the number of leaves 

varies by plant? 

3.  Have members look at the amaryllis flower again and ask them the following questions: 

 How many petals are on each flower? Does each flower have the same number of petals? 

 How many stamens in each flower? 

 Look at the stigma on top of the ovary. How many lobes does it have?  

 Look for the ovary at the base of the style. How many lobes does it have? 

Fig 5.5: An Amaryllis flower  

seriouslyflowers.com 



40 

4.  Ask members to choose one flower to dissect (as a group or individually) and 

let them remove the following parts carefully without damaging them. 

 Pistil (Stigma, Style and ovary) 

 Stamen 

5. Using a knife cut the ovary in half across the short axis. How many chambers 

are in the ovary? 

6. Are there seeds in the ovary? Scrape out the ovary carefully and count the 

seeds. 

7. Members may wish to take digital pictures or make more drawings of the plant 

parts that can be labeled and used in a display for the club Achievement. 

 

Dig it! 

 
Now that members have an idea of why plants create flowers and their role in the 

plant lifecycle it’s time for them to reflect on their learning and apply what they 

now know by answering the following questions. 

 

1. What have you learned? Have members go back to the skills checklist and review what they have 

learned. Ask them how they know they have completed the skills. 

2. What did you learn that was surprising or really neat in this builder? 

3. Why are flowers important in agriculture? 

4. What is the difference between a fruit and a vegetable? Remember to define if you are 

using botanical terms or culinary terms. 

 

What’s next? 

 
In Skill Builder 6 members will learn what kinds of things can make plants sick and how to keep their 

plants healthy. 

 

Resources/Handouts/References 

Information on Amaryllis Flower care: www.seriouslyflowers.com/amaryllis-flower.html 

Information on fruit structures:  en.wikipedia.org/wiki/Fruit 

Information on grass flowers: www.wikipedia.org/wiki/Poaceae 

 

 

Leaders Notes 
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Skill Builder 6: Plant 911 
 

Skills Checklist 

 Explain how and why plants get sick 

 Define the term microorganism  

 Identify harmful and beneficial insects 

 
Dream it! 

 
Background for Leaders 

 

Plants are living organisms that grow, produce offspring and eventually die. Just like any other living 

thing, there are factors that affect plant health and their ability to complete their lifecycles. Diseases, 

nutrient deficiencies and environmental factors can all inhibit plant growth and cause damage or death 

to a plant. 

 

Members learned in Skill Builder 1 that different species of plants live in different environments. 

There are some places where certain plants cannot survive and others can. For example a carrot 

couldn’t grow in a lake but water lilies can. A cactus can survive in the hot dry desert but not in a 

tropical rainforest. There are many environmental factors that affect plant growth including tempera-

ture, moisture, nutrients and mechanical damage from wind, animals and insects. All of these factors 

can make a plant look sick and unhealthy. 

 

Frost occurs at temperatures of 0° C or colder. Manitoba is located near the northern limit for    

agricultural production and as a result the occurrence of frost is one of the most limiting factors for 

crop development. Unusually late spring frosts or early fall frosts can have serious economic conse-

quences. 

 

The average date of the last spring frost is particularly important because it determines the date of 

planting. In addition, a late spring frost can do serious damage to young plants. The date of the first 

fall frost determines the end of the growing season for most crops. 

 

A particularly important period is the time between the last spring frost and the first fall frost, defined 

as frost-free period. This is the time available for crop production.  For more information on frost 
free days in Manitoba visit the website: http://www.gov.mb.ca/agriculture/climate/waa50s00.html 

 

Plants that have been exposed to frost will have leaves or 

stems that may at first appear wet and/or wilted in parts or 

on the entire leaf and if extreme will later dry and fall away 

from the plant. 

 

Plants and insects require heat energy to grow and develop. It 

is not enough that temperatures remain above freezing. Each 

organism has a base temperature below which no  growth or 

development will occur. Heat accumulated above a given base 

temperature is usually reported as "growing   

degree-days" (GDD). 

 

GDD can be used to: 

 assess the suitability of a region for the production of a 

Fig 6.2: Cucumber plant showing frost damage 

to a leaf 

http://www.gov.mb.ca/agriculture/news/topics/

daa82d02.html#vegetables 

http://www.gov.mb.ca/agriculture/news/topics/daa82d02.html#vegetables
http://www.gov.mb.ca/agriculture/news/topics/daa82d02.html#vegetables
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particular crop; 

 estimate the growth-stages of crops or life stages of insects; 

 predict maturity and cutting dates of forage crops; 

 estimate the heat stress on crops such as canola; 

 help estimate the yields of cereals and canola, as well as the protein 

content of cereals and the oil content of canola; and 

 as a planning tool for spacing planting dates to separate harvest 

dates in vegetable production. 

 

Moisture is important for plant growth and for any plant species to successfully 

complete their lifecycle. Different plant species require different amounts of wa-

ter and can be negatively effected if there is not enough water present or if there 

is too much water. This is called moisture stress. 

 

Moisture stress can show different symptoms in different species. Wilting happens under moisture 
stress. The water in the plants cells keep them firm and rigid because they are under pressure. Im-

agine the plant cell like a water balloon. Under dry conditions, when the plant cannot transport wa-

ter from the roots to the cells of the leaves and stems, the cells do 

not have enough water to maintain the pressure and are like deflat-

ed or empty water  

balloons. This causes the plant to bend or droop. To much mois-

ture can also result in wilting where roots are so saturated with 

water and are ‘drowning’ and can’t access oxygen needed for root 

cells to survive and perform their function of transporting water. 

Other symptoms of too much water include yellowing on the 

leaves. You can see how much rainfall is average for your area by 

visiting the Manitoba Agriculture Food and Rural Initiatives website 

at  http://www.gov.mb.ca/agriculture/crops/seasonal-reports/

index.html and scrolling down to the section on “Crop Weather Report”. You then clink on the 

link to go to the weekly report.  

 

In Skill Builder 4 members learned that plants can make their own food using the sun’s energy. 

While this is true there are certain minerals that plants must get from the soil to survive that they 

are not able to synthesize using the sun’s energy. The four most important minerals, or macro nu-

trients that are need in the largest quantities are Nitrogen, Phosphorus, Potassium and Sulphur or 

N, P, K and S for short. N, P, K and S are added in different amounts to the soil and are commonly 

referred to as fertilizer. The rate or amount of each nutrient added varies depending on how much 

of each mineral is present in the soil and what type of crop is being grown. Nutrients added to the 

soil can be in the form of fertilizer or animal manure. Farmers determine the nutrient levels in their 

fields by conducting soil tests. Some crops like corn and canola require more nitrogen to grow than 

soybeans and alfalfa. Farmers are careful not to add more nutrients to the soil than are needed as 

this is a large expense for the farming operation. Over fertilization of crops can cause damage to 

plants, especially in the early stages of crop development. Over fertilization in fields can also cause 

nutrient runoff and be damaging to the environment around agricultural areas.  

 
If nutrients are not present in adequate amounts for plant growth many different symptoms can oc-

cur and deficiency in each of the four macro nutrients may appear differently in different species. 

Some general symptoms are: 

 Weak stunted plants 

 Stripes or strips of yellow on leaves 

 Yellowing of new leaves or old leaves 

 Yellowing on the edges of leaves 

Fig 6.3: Moisture stress in plants. http://

www.bbc.co.uk/bitesize/ks3/science/ 
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 Cupping or purpling of leaves 

 Browning of leaves and leaf drop off 

Since these symptoms are so varied and difficult to diagnose, plant tissue samples 

are often sent for laboratory testing to determine the cause. More information on 

nutrients for specific Manitoba crops can be found on the Manitoba Agriculture 

website in the crop production section. 
 

Harmful and Helpful Insects 
 

Plants are food for humans as well as other living organisms like deer, elk, rabbits, 

and many species of insects. Although insects are the smallest of the herbivores 

that feed on field crops they can be the most damaging because they can occur in 

large numbers and multiply quickly. Insects can damage plants in many different ways. The most obvi-

ous way insects damage plants is by eating the leaves which prevents the plant from photosynthesizing 

its food. Other insects burrow into the stems of plants and plug the xylem and phloem vessels pre-
venting the flow of water and nutrients in the plants. Some  

insects live in the soil and feed on the roots and underground stems and cut off the growing plant. 

There are also insects that feed on the seed and flowers of plants. Insect damage to plants affects the 

yield of the field or vegetable crop and can make ornamental flowers and trees unsightly or even 

damage them to an extent that they do not survive.  
 

Not all insects are damaging, some are beneficial like bees, spiders and ladybugs because they polli-

nate the flowers and feed on damaging insects. Members will learn about some beneficial and harmful 

insects in agriculture in the activity Good Bug Bad Bug. Control of insects in large fields is usually 

done using commercial insecticides. Biological control methods are used in some instances and  

include releasing carnivorous insects. In small garden plots or in household plants, manual removal of 

the insects is sometimes the easiest and most effective way to solve an infestation. Homemade  

insecticidal soaps can also be used and vary in effectiveness depending on the type of insect and plant. 

For information on making a homemade insect plant spray that is non toxic visit 

 http://www.gardenguides.com/96911-make-homemade-insect-plant-spray.html 
 

Plant Disease 
 

Plants are living organisms and can be affected by microorganisms that cause disease symptoms the 

same way a common cold virus can make a human being sick. Microorganisms are living organisms 

too small to be viewed with the unaided eye and include bacteria and fungi. When bacteria or fungi 

infect plant tissue, disease symptoms appear and can cause deformities and impair growth, can reduce 

yield and quality of the crop or harvest or cause death to a part of or the whole plant. Just like  

nutrient deficiency symptoms, the affect of a microorganism on corn may look very different than on 

a different plant species. Diagnosis of disease is best done by a trained plant pathologist or by sending 

plant tissue samples to a lab for testing. A plant pathologist studies plant diseases caused by  

microorganisms. More information on plant diseases that affect field, vegetable and fruit crops in Man-

itoba can be found at www.gov.mb.ca/agriculture/crops/plant-diseases/index.html 

 

Monitoring for Pests and Disease Problems 

 
Insect and disease problems are easiest to control when caught early. Monitor your plants regularly 

for common plant insects like aphids and scale (small sucking insects that damage leaves, buds, and 

stems). If you find them while their numbers are small, you can keep their damage in check by using a 

high-pressure spray of water from a hose or by manually removing them. Also look out for spots on 

leaves, which are signs of fungal and bacterial diseases. Remove spotted leaves and throw them away 

(do not place in a compost pile where pathogens may remain to pass infection to other plants). Regu-

lar, close observation of your plants should prevent problems from escalating. 
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Important Words 

 

Help members define the following words and look for members using this  

vocabulary in their discussions.  To increase the members’ understanding try  

providing a synonym members know or provide examples. The more  

personalized the examples the better. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Age Considerations:  Designed for ages 8 and up. 

 

Thinking ahead: 
 

1. What will you discuss with members?  

2. Few pictures are included in this manual due to print quality. Excellent photos of plant disease 

symptoms and nutrient deficiencies are available on the Manitoba Agriculture website that you 

may wish to share with members.   http://www.gov.mb.ca/agriculture/crops/plant-diseases/

index.html 

3. Try to relate the way plants react to environmental factors and microorganisms to how our 

bodies react. For example if we don’t have enough water we dehydrate and to much we 

drown. Plants are the same and cannot survive those conditions indefinitely. 
 

Preparing for Success 
 

Linking back to the Skills Checklist, help members identify how they will know they have been suc-

cessful in learning from this builder.  Discuss what success in these activities might look like, sound 

like, or feel like.  
 

Activating Strategies 
 

Ask members if they have ever felt sick before. Do they know what the cause was? Cold and flu will 

be a common answer and are caused by viruses, strep throat and stomach upset is often caused by 

bacteria, ringworm is caused by fungus. 

 

Ask members what they would do if they were in a hostile environment and were too cold, too 

hot, too wet or too dry. How does a plant react? Remind members that plants cannot put on a 

warm coat or move to a shady spot to get relief. They must adapt to their conditions or they will 

Microorganism living organisms too small to be viewed with the unaided 

eye and include    bacteria and fungi. 

Growing Degree 

Days 

Are a measure of useful heat for the growth and  

development of plants and insects. 

Moisture Stress The difference between the amount of water a plant uses 

and the amount of water it receives in a growing season. 

Fertilizer Can be synthetic or animal product nutrients applied to the 

soil to aid plant growth. 

Wilting The loss of pressure in plant cells usually in leaves and 

stems due to moisture stress. 
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not survive. 

 

Ask members where they go when they are sick. Tell them that plants get sick 

too and that a plant pathologist studies plant diseases and can help answer    

questions of farmers and gardeners when their plants show disease symptoms. 

 

Search It! 

 

Time Required: 10 minutes 

 

Equipment/Supplies 

 Computer and Internet connection 

 Printer and paper 

 Member manual and pencil or pen 

 
Instructions 

1 Have members search the Internet for diseases affecting a plant of their choice by using their        

favourite search engine.  

2 Type in the crop or plant name and disease. They may have to include the word ‘plant’ for       

example “pineapple plant diseases” or “banana plant diseases” 

3 Try to find university, government or online encyclopedia websites as they will have the most  

accurate information. 

4 Ask members to find one disease caused by a fungus and one by a bacteria and copy a picture of 

the infected plant and the name of microorganism into their member manuals or on a separate 

sheet. 

 

Do it! 
 

Good Bug—Bad Bug Book 

 

Time Required: 30 minutes 

 

Equipment/Supplies:  

 Member manuals 

 Colored pencils or markers 

 A key chain ring 

 Laminator or clear packing tape 

 Hole punch 

 Colored construction paper (optional) 

 

Resources/Handouts/References 

www.gov.mb.ca/agriculture/crops/insects/pdf/predatorsofinsectsfactsheet.pdf 

www.gov.mb.ca/agriculture/crops/insects/index.html 

www.extension.entm.purdue.edu/4hyouth 

 

Instructions: 

1. Remind members that not all insects are damaging to plants and that some are beneficial. 

2. Cut out the pictures of the insects 

3. Have members identify the insects by sharing the information on page 49 and 50 of this  leader 

guide. 
4. Have the  members write the name of the insect on the back of the card. 

5. Have members identify if this is a Good Bug or a Bad Bug and mark a green check mark or a red 

X on the back of the picture beside the name. 
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6. Using  one of the websites listed above, show members colored pictures of 

the insects and have them color their own pictures to match. 

7. Laminate or tape on both sides with clear packing tape each card individual-

ly (this will allow members to use the booklets in a garden or field without 

damaging them). 

8. Use a hole punch to make a hole in the top left corner of each page and join 

the pages together using the key chain ring. 

9. If time permits members may wish to decorate a front cover page for the 

Good Bug, Bad Bug Book. 

 

Dig it! 
 

Now that members have an idea of how plants can get sick and what causes plant disease symp-

toms it’s time for them to reflect on their learning and apply what they now know by answering 

the following questions. 

 

1. What have you learned? Have members go back to the Skills Checklist and review what they 

have learned. Ask them how they know they have completed the skills. 

2. What did you learn that was surprising or really neat in this builder? 

3. Why are fertilizers used in agriculture? 
4. What do you think would happen to our food supply if there were no plant pathologists? 

5. What is the best way to prevent plants from becoming diseased or unhealthy? 

 

What’s next? 

 
At this point members have completed all the builders for this project. The Showcase Challenge is 

next. It is time for members to show others what they have learned throughout their project. 

Leaders Notes 
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www.commons.wikimedia.org 

www.env.gov.bc.ca 

www.biology-resources.com 

www.extension.entm.purdue.edu/4hyouth 

Grasshopper  

BAD BUG 

 Feed mostly on the leaves of grasses but of-

ten eat vegetable and field crops 

 One generation per year in Canada 

 Eggs overwinter in the soil and hatch in 

April/May 

 Egg laying occurs in July and August 

 

 

Aphid  

BAD BUG 

 Feed by piercing tissue and sucking out plant 

juices from shoots and leaves 

 Many different species present in Manitoba 

that affect all types of field and garden crops 

 Can carry viruses that also infect plants 

 Overwinter as eggs or migrate in on wind 

currents 

 Can be winged or wingless 

 

Cutworm  

BAD BUG 

 Feed on leaves and stems often severing the 

stem of seedling plants at the soil surface 

 Many different species present in Manitoba 

 Burrow into the ground to pupate and 

emerge as moths 

 Overwinter as eggs or partly grown larvae 

or migrate on southern winds in adult moth 

form 

 

Colorado Potato Beetle  

BAD BUG 

 Feed on leaf and stem tips of potato plants 

and can completely defoliate plants 

 Can carry viruses and bacteria that also  

      infect plants 

 Adult beetles overwinter in soil or litter in 

fields and gardens emerging in late may 

 The outer wings form a hard “shell” marked 

with 10 alternating black and yellow stripes 

 Monitoring should begin early in the season, 

larvae and adults are easily seen feeding on 

the leaves. 
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www.biokeys.berkeley.edu 

www.entomology.wisc.edu 

www.everything-ladybug.com 

www.clker.com/clipart-11591.html 

Lacewing  

GOOD BUG 

 Adults are green with wing veins that look 

like netting and have gold eyes 

 Larvae are alligator like in general shape, 

cream colored with brown markings 

 They eat aphids, thrips, mites and eggs of 

many insects (including leafhoppers,       

diamondback moth and potato beetle), 

small caterpillars and beetle larvae 

 

Stink Bug  

GOOD BUG (but sometimes bad!) 

 Many species feed on plant sap but some 

prey on the larvae of moths, corn borers, 

cabbageworm and potato beetle 

 Spined soldier bug species has a hard 

“shell” and head that are reddish brown, 

wings at the base are black.  

 

Ladybug  

GOOD BUG 

 56 species of ladybugs in Manitoba 

 Adults are bright red with plant head and 

spots, Larvae are alligator-like in general 

shape and black with white, yellow red or 

orange markings. 

 Eat mostly aphids but will feed on eggs of 

moths and beetles, thrips, mites and other 

small insects as well as pollen and nectar. 

 Adult ladybugs can eat between 110-160 

aphids in 24 hours depending on aphid  

species. 

 

Hover fly  

GOOD BUG 

 About 500 species in Canada 

 As adults many species resemble bees but 

have only one pair of wings 

 The hover fly larvae eat aphids and small 

caterpillars 

 Adults feed on pollen and nectar and can 

be very effective as pollinators 

 Although species of hover flies look like 

bees and wasps they do not sting. 
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 P 24-25 from member manual 
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P 26-27  from member manual 
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From the Members Manual 
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Showcase Challenge 
 

Have members use their Member Manual to help them in organizing what they 

have learned. The form of the showcase can vary according to the wishes of the 

members and leaders, and the member’s ability. Information could be presented 

in many forms, some of which are: posters, pamphlets, written reports, 

speeches, computer presentations, displays, etc. Suggestions are listed on the 

Showcase Challenge page at the back of the Member Manual. The best results 

are almost always obtained when members are allowed to present their 

information in the style of their choice.  
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Portfolio Page 
 

Once members have completed all the builders they will have a lot of 

information recorded in their manuals. These are products of their learning. As a 

final exercise in the project, members and leaders will pull together all this 

learning in completing the Portfolio Page in the Member Manual. There is a skills 

chart that lists the skills members are expected to complete by the end of the 

project. Members and leaders must indicate how they know the member was 

successful at a particular skill. Leaders will find evidence if they think about what 

they have observed members doing, what discussions they have had with 

members, and what the members have produced. If leaders think that members 

need to go back and improve on any skill, this chart helps them clarify what 

needs 

Discovering the Science of Plants Skills Chart 
To be completed by the leader and the member based on observations and conversations 

throughout the project. 
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From the Members Manual 



59 

4-H Achievement 
 

4-H Achievement is… a 4-H club celebration when members have 

completed their projects. Achievements are planned by the club to 

give recognition to members and leaders for their accomplishments in 

their 4-H projects and club activities.  

 

A 4-H Achievement can take many different formats: from choosing a theme, to 

member project displays, to members using their new skills for the event  

(entertainment, food, decorating, photographer, etc.), to members presenting their 

project to the whole group, the options are endless and open to the creativity of 

the members and leaders in each club!  

 

Clubs may also plan their Achievement to promote 4-H to the community or to recognize 

sponsors and others who have helped the club. 

 

Members and leaders - be sure to check your project books for the project completion 

requirements, so you will be ready for your club’s Achievement celebration! 

For more information about 4-H and the many  
4-H opportunities available please visit 

  
www.4h.mb.ca 

 

 

If you have any questions, comments or suggestions  

for this or other 4-H projects contact: 

  
Manitoba 4-H Council 
Phone:  204-726-6136 

Fax: 204-728-9040 
Email: learns@4h.mb.ca  

www.4h.mb.ca 

  

  

  
This manual is for educational use only and is not intended as professional advice. 

http://www.4h.mb.ca/
mailto:learns@4h.mb.ca
http://www.4h.mb.ca/
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What is 4-H? 
 

4-H is an international youth organization involving more than 7 

million members in 80 countries around the world. 

 

In Canada, 4-H began in 1913 in Roland, Manitoba as a community-

based organization dedicated to growth and development of rural 

youth. Today’s 4-H program reaches both farm and non-farm youth 

across Canada. The motto of “Learn to Do by Doing” is embodied in 

the program, as 4-H focuses on skill development as well as personal 

development of life skills such as communications, leadership and 

citizenship. 

4-H Motto 
 

“Learn To Do by Doing” 

 

4-H Pledge 
 

I pledge, 

My HEAD to clearer thinking, 

My HEART to greater loyalty, 

My HANDS to larger service, 

My HEALTH to better living, 

For my club, my community,  my country, and my world. 

4-H Manitoba project material is developed by 
 

Manitoba Agriculture 

All project materials are available in 

alternate format upon request. 


