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Roots, Shoots, & Fruits 

Study Guide 

Goals 

The foremost goal for Roots, Shoots, & Fruits is to help students gain awareness of and 

enthusiasm for plants as a foundational part of the natural world and of their everyday lives. 

• Participants will come to appreciate the vast diversity of the plant kingdom and its 

foundational importance to life on Earth, as well as to human societies. 

• Participants will learn to recognize and name some plants that are commonly found in local 

gardens and natural areas, and they will gain vocabulary and skills to help them identify 

plants that they don’t already recognize. 

• Participants will understand the basic requirements for plants to grow and thrive and 

reproduce—information that they can apply in home, school, and/or community gardens. 

 

Concepts Covered 

PLANTS AND PEOPLE 

The relationships of plants with humans and uses of plant products in everyday life 

• Eyewitness: Plant pg. 54–63 

The Michigan State Flower, Wild Flower, and Tree 

• State Flower: Apple Blossom 

• State Wild Flower: Dwarf Lake Iris 

• State Tree: White Pine 

• Know their names, what they look like, where they grow, and their human uses 

• https://statesymbolsusa.org/states/united-states/michigan has basic information 

• Wikipedia is a good source of additional information about these species 

The parts of a plant that can be consumed (root, stem, leaf, fruit, etc.) 

• If shown a fruit, vegetable, etc., be able to identify what plant part it is 

• For example, a zucchini is a fruit, celery is a leaf stalk, a carrot is a taproot  

• See PLANT STRUCTURE and Roots, Shoots, & Fruits Supplemental Glossary 

 

https://statesymbolsusa.org/states/united-states/michigan
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PLANT CLASSIFICATION & IDENTIFICATION 

The major groups of land plants (3rd GRADE ONLY) 

• Bryophytes (mosses & liverworts), Pteridophytes (ferns & their relatives), Gymnosperms 

(conifers & cycads), Angiosperms (flowering plants) 

• Eyewitness: Plant pg. 6–7, 66–67 

Horticultural classification of plants as annuals, biennials, perennials, shrubs, and trees 

• Eyewitness: Plant pg. 12–13 

• Common Backyard Weeds of the Upper Midwest pg. 8 

Recognition of selected garden, weedy, and native plants (See Plant List) 

• Herbaceous weeds, Garden annuals, Garden Perennials & Shrubs (includes bulbs), Native 

Wildflowers, Trees 

• 3rd graders are responsible for knowing the same plants as 2nd graders, plus a few 

additional species 

• Be able to identify by common name (using the reference list if needed) when shown 

distinctive features in photos, fresh material, or dried specimens; find the scientific name 

on the reference list; and know something about the plant’s unique features or uses, if any 

• Michigan Trees & Wildflowers; Common Backyard Weeds of the Upper Midwest; other 

field guides (see resource list below for recommended titles) 

 

PLANT LIFE CYCLES 

The key steps in the flowering plant life cycle 

• Seed dormancy, Germination, Vegetative growth, Flowering, Fruiting, Senescence (death 

either of whole plant or particular parts, such as deciduous leaves) 

• Eyewitness: Plant pg. 10–13, 19, 26-33 

Primary vs. secondary (woody) growth (3rd GRADE ONLY) 

• Eyewitness: Plant pg. 8–9 

Major differences between fern, conifer, and flowering plant life cycles (3rd GRADE ONLY) 

• Spores vs. seeds; Cones vs. fruits 

• Alternating generations of the fern life cycle 

• Eyewitness: Plant pg. 6–7, 66–67 
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PLANT STRUCTURE 

Basic plant parts: roots, stems, leaves, flowers, fruits, and seeds 

• Eyewitness: Plant pg. 8–9 

• Roots, Shoots, & Fruits Supplemental Glossary 

Common types and adapted functions of roots and stems (3rd GRADE ONLY) 

• e.g., fibrous roots, taproots, prop roots, stolons, rhizomes, bulbs, and tubers 

• Eyewitness: Plant pg. 14–15, 32–33 

• Common Backyard Weeds of the Upper Midwest pg. 8–9 

• Roots, Shoots, & Fruits Descriptive Terminology  

The external parts of a leaf, and common descriptive terminology for leaves used in field guides 

• Eyewitness: Plant pg. 9, 34–35 

• Common Backyard Weeds of the Upper Midwest pg. 10–13 

• Roots, Shoots, & Fruits Supplemental Glossary and Descriptive Terminology 

The parts of a perfect flower and their functions 

• Perfect vs. imperfect and regular vs. irregular flowers 

• Eyewitness: Plant pg. 16–20, 26 

• Common Backyard Weeds of the Upper Midwest pg. 14–16 

• Roots, Shoots, & Fruits Supplemental Glossary and Descriptive Terminology 

Common inflorescence (flower head/spike/cluster) types 

• Including non-showy inflorescences such as catkins 

• Eyewitness: Plant pg. 20–21 

• Common Backyard Weeds of the Upper Midwest pg. 17 

• Roots, Shoots, & Fruits Descriptive Terminology 

Common fruit types, and the parts of a fleshy fruit 

• Including dry fruits, such as capsules; aggregate fruits, such as raspberries; and accessory 

fruits, such as strawberries 

• Eyewitness: Plant pg. 26–29 
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• Roots, Shoots, & Fruits Supplemental Glossary and Descriptive Terminology 

The parts of a large flowering plant seed  

• examples of a “large flowering plant seed” include bean, squash, sunflower, corn 

• know the parts they have in common; don’t worry about monocot/dicot differences 

• Eyewitness: Plant pg. 10 

• Roots, Shoots, & Fruits Supplemental Glossary 

 

PLANT ECOLOGY 

The pollination process, including adaptations for various pollinators 

• Wind pollination 

• Various animal pollinators 

• Eyewitness: Plant pg. 22–25 

The dispersal process, including adaptations for various dispersal agents 

• Active dispersal (e.g., exploding capsules) 

• Wind dispersal (e.g., fluffy seeds) 

• Animal facilitated dispersal (e.g., burrs, tasty fruits) 

• Eyewitness: Plant pg. 28–31 

Adaptations to environmental conditions, such as desert, rainforest, alpine, and wetland 

• Eyewitness: Plant pg. 46–53 

 

PLANT NUTRITION & GROWTH 

The sources of energy, carbon, water, and nutrients used by plants  

• Eyewitness: Plant pg. 14–15 

The roles of xylem, phloem, and stomata in moving water, nutrients, and products of 

photosynthesis through the plant 

• Eyewitness: Plant pg. 8–9, 52 

The basic concepts of photosynthesis, respiration, and transpiration  

• Inputs & outputs 
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• Where the processes happen 

• Their roles in the plant 

• Eyewitness: Plant pg. 14–15, 53 

Consequences of light, water, and/or nutrient deficiencies to plant growth 

• Eyewitness: Plant pg. 14 

 

A NOTE ON SCIENTIFIC NAMES 

Students should know what scientific names are and why they are important, and they should be 

able to find the scientific name of a given plant on the reference Plant List.  Many plants have 

multiple common names, and the same common name can apply to many different plants (for 

example, at least three very different groups of tree species are known by the common name 

“cedar”).  Plant scientists rely on scientific names to organize plants and identify them clearly.  It 

is important that kids be aware of scientific names because they are foundational to plant science.    

However, students DO NOT need to memorize the scientific names of plants.  They will be able 

to refer to the Plant List for help if asked a question relating to scientific names. 

 

Practice Ideas 

▪ Grow a few different plants from seeds and bulbs, and observe their growth under 

different conditions (dark vs. light, too much vs. not enough water, etc.). 

▪ Do an experiment that shows how water moves upward through xylem. 

▪ Dissect a germinating bean seed. 

▪ Collect leaves and examine their parts.  Describe them using plant identification 

terminology (are they simple or compound? Palmate or pinnate? Entire or lobed? 

Glabrous or hairy? etc.).  Identify the plants they came from. 

▪ Collect flowers and inflorescences (you may need to visit a florist!).  Dissect them and 

examine their parts.  Describe them using plant identification terminology.  Dissect out 

the individual flowers of a sunflower head and examine them under a magnifying glass. 

▪ Gather a wide variety of plant foods from the produce section and determine what plant 

parts they represent.  Cut fruits in cross-section.  

▪ Have students point out as many things as they can in the classroom or practice space that 

are made from plants. 

▪ Take a walk around the neighborhood or a nature area and identify evergreen trees and 

other plants that can be seen in winter and early spring. 

▪ Visit a nursery or garden center and identify annuals and perennials (you’ll have only a 

few weeks to do this before WESO!).  Notice that the same species may come in many 

different colors, sizes, and other variations. 

▪ Cut out pictures of annuals, perennials, and flowering shrubs on the plant list from a seed 
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catalog, glue them to index cards, and add your own notes to make flashcards. 

▪ Make flashcards of plant parts and identification terminology. 

▪ Color and label diagrams of plant parts.  

 

 

Additional Resources/References 

 

BOOKS (* supplied by WESO) 

* Eyewitness: Plant. David Burnie (DK). (Provided by WESO; check it out from the library if 

you don’t have it. Covers most Roots, Shoots, & Fruits content at the maximum expected level 

of understanding; Eyewitness books have wonderful photo illustrations and well-organized 

content) 

Plants: Flowering Plants, Ferns, Mosses, and Other Plants (A Class of Their Own series). Shar 

Levine and Leslie Johnstone. (Written for upper elementary students; easily the best kids’ book I 

have seen for learning about the major groups of plants and their life cycles) 

Plants Can’t Sit Still. Rebecca E. Hirsch. (An attractive, fun picture book about all the ways 

plants move and interact with their environment) 

Flip, Float, Fly: Seeds on the Move. JoAnn Early Macken. (An introduction to seed dispersal for 

young children, well illustrated, though lacking accurate technical terminology) 

Seeds Move!. Robin Page. (Depicts many modes of seed dispersal and how seeds are adapted to 

reach the right habitat for germination. Good for this age group and younger.) 

A Seed Is Sleepy. Dianna Hutts Aston. (Beautiful, elegant, and poetic, this picture book presents 

the lives of seeds in all their diversity.  The numerous labelled paintings of seeds, fruits, and 

plants are really spectacular.) 

From Seed to Plant. Gail Gibbons. (Deservedly classic, written for young children; covers parts 

of a flower, pollination process, seed dispersal, parts of a seed, and germination)  

Weeds Find a Way. Cindy Jenson-Elliott. (This humorous, poetic picture book teaches young 

kids about weeds’ tenacious adaptations and dispersal ability, with more detailed information 

about the species at the back of the book.) 

Eyewitness: Tree. David Burnie (DK). (Tree growth, leaf types, wind vs. insect vs. animal 

pollination, life cycle including death, glossary, and more) 

Nature All Around: Trees. Pamela Hickman, author; Carolyn Gavin, illustrator. (Great, concise 

coverage of trees in a child-friendly format. The illustrations are not photo-realistic, but they 

beautifully convey the relevant details. Look for a nice explanation of photosynthesis and 

respiration, discussion of what to look for to identify a tree, and glossary.) 

Tell Me, Tree: All About Trees for Kids. Gail Gibbons. (The wonderful Gail Gibbons packs a lot 

of information in her kid-friendly picture books; the title is self-explanatory) 
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The Vegetables We Eat. Gail Gibbons. (Vegetables categorized by the plant part that is eaten. 

Kid-friendly and excellent overall, except for the inclusion of celery and rhubarb as stem 

vegetables—they are petioles, part of the leaves—and the mention that some seed vegetables are 

eaten with their pods, without noting that the pods are a type of fruit) 

Invisible Worlds: Inside Plants. Barbara Taylor. (Elementary-level book contains much 

information on internal plant anatomy and cell structure, which is not included in this event, 

along with relevant information on plant reproduction, nutrition, and physiology) 

Experiments With Plants (A True Book). Christine Taylor Butler. (Scientific method; plant parts 

and their functions; age-appropriate hands-on inquiry activities for each plant part) 

Science Explorer: Plants. Susan H. Gray (Scientific method; six age-appropriate hands-on 

inquiry activities related to root and shoot growth, light, water uptake, etc.; a Kindle edition is 

available) 

Science Explorer: Seeds. Susan H. Gray. (Scientific method; six age-appropriate hands-on 

inquiry activities related to seed germination and root/shoot growth, clearly written) 

Amazing Plant Bodies: Tiny to Gigantic (Plant-ology series). Ellen Lawrence. (Written for this 

age group; good overview of plant parts and their functions) 

Cooking with Sunshine: How Plants Make Food (Plant-ology series). Ellen Lawrence. (Written 

for this age group; good overview of plant parts and their functions and of photosynthesis at the 

level of understanding expected for In Bloom; suggests multiple hands-on inquiry activities) 

From Bird Poop to Wind: How Seeds Get Around (Plant-ology series). Ellen Lawrence. (Written 

for this age group; good overview of fruit and seed parts and functions and plant dispersal)  

The Botany Coloring Book. Paul Young. (A high-level book, with much advanced material that 

is not included in this event, but selected pages provide excellent information and diagrams to 

color on most of the concepts included in this event) 

My Life as a Plant. (Free downloadable coloring book from the American Society of Plant 

Biologists, aimed at K–2): https://aspb.org/wp-content/uploads/2016/04/MLaaP-

AmericanEnglish.pdf 

 

FIELD GUIDES 

* Michigan Trees & Wildflowers: A Pocket Naturalist Guide. (Laminated, folding card with 

many of the most common species.  Note that not all species listed are native; some of the trees 

are non-native ornamentals, and some of the wildflowers are non-native weeds. All native 

perennials and trees listed for 2nd graders are found in this publication) 

Trees of Michigan Field Guide. Stan Tekiela. (Compact, nicely formatted, specifically for our 

area so you don’t have to wade through species you’ll never see, arranged by leaf type; a 

drawback is the lack of an index) 

Wildflowers of Michigan Field Guide. Stan Tekiela. (This compact guide is arranged by flower 

https://aspb.org/wp-content/uploads/2016/04/MLaaP-AmericanEnglish.pdf
https://aspb.org/wp-content/uploads/2016/04/MLaaP-AmericanEnglish.pdf
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color and is not too technical.  A useful feature is the icons at the bottom of each page that will 

quickly tell you major features of each species, like inflorescence type, flower type, leaf type, 

leaf attachment, and fruit type) 

Kaufman Field Guide to Nature of the Midwest. Kenn Kaufman, Jeff Sayre, and Kimberly 

Kaufman. (The same guide recommended for WESO’s Back to Nature: Michigan Insects, this 

excellent non-technical guide includes both native and non-native wildflowers, grasses, shrubs, 

and trees, and focuses on visual identification. You’ll find most of the wild plants on this year’s 

plant list. Drawback: no full-plant views or silhouettes to give you an idea of the overall shape 

and size of trees) 

Great Plant Guide. American Horticultural Society (DK). (A gardener’s compact guide to 

popular annuals, perennials, and shrubs, with brief descriptions and high quality photographs; 

gives a good idea of the variability within many cultivated species; though not highly technical, 

it’s arranged alphabetically by scientific name, so use the index to look up common names) 

* Common Backyard Weeds of the Upper Midwest. Teresa Marrone. (A compact book, highly 

recommended both for its introductory material on plant terminology and its nicely formatted, 

well illustrated, and informative descriptions; all listed weeds are found in this book) 

 

 

WEBSITES 

Biology of Plants. http://www.mbgnet.net/bioplants/main.html (A succinct, non-technical 

introduction to basic plant topics from the renowned Missouri Botanical Garden, with links to 

games, activities, and lesson plans for age-appropriate inquiry-based learning activities) 

The Great Plant Escape. https://extension.illinois.edu/gpe/index.cfm (An award-winning website 

that presents a range of plant topics in a fun, engaging way, with links to many additional 

resources and inquiry-based learning activities) 

Native Perennials. https://www.a2gov.org/departments/Parks-Recreation/NAP/Native-

Plants/Pages/NativePerrennials.aspx [sic] (a nice list of native perennials for local gardens, with 

descriptions, put together by the City of Ann Arbor; includes most of the wildflowers for Roots, 

Shoots, & Fruits, with links to other online resources that provide more information and photos) 

https://botany.org/outreach/WebLinks.php (educational websites recommended by the Botanical 

Society of America) 

https://botany.org/outreach/ (additional online resources from the Botanical Society of America) 

https://aspb.org/education-outreach/k12-roots-and-shoots/ (K–12 plant science resources selected 

by the American Society of Plant Biologists) 

 

MISCELLANEOUS 

AADL Science Tools Plants kit (Contains the books Eyewitness: Plant and Invisible Worlds: 
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Inside Plants; the DVD Eyewitness: Plant, and several sets of specimens mounted in resin blocks 

showing things like seed germination stages, leaf and fruit types, fern life cycle, etc.) 

Large seed & plant catalogs, such as Burpee and Park Seed, that contain a wide variety of 

annuals, perennials, shrubs, and food plants. You can cut out pictures of flowers to make 

flashcards of the listed garden annuals, perennials, and shrubs (and even many native 

wildflowers); cut out pictures of vegetables and fruits to make flashcards of edible plant parts 

and fruit types; find pictures of leaves that are alternate, opposite, whorled, pinnate, palmate, 

compound, etc.; use plant identification terminology to describe the pictures (e.g., “this plant has 

simple, alternate, ovate leaves with a dentate margin, and regular flowers arranged in a raceme); 

etc.  


