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This publication is part of ACER’s Publications, Manuals 

Series. 

 

This revised version of the manual focuses on the 

implementation of the Planting for Change program. It also 

includes one sample school activity. More activities can be 

found at www.acer-acre.ca, under Resources - Resources 

for Teachers - Classroom Activities. 
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WHO IS ACER?  
The Association for Canadian 

Educational Resources (ACER) is 

a non-profit organization 

founded in 1987. In 1997, ACER established its first one-

hectare plot for monitoring throughout Southern Ontario. 

Since then, ACER has established several monitoring plots in 

forests and schoolyards with the help of community 

members and students. 

 

 

WHAT IS PLANTING FOR CHANGE 

(P4C)? 
P4C is a monitoring initiative that 

came about because of our 

changing climate. Southern 

Ontario's climate has four distinct 

seasons; the winters are cold, and 

the summers are generally hot. 

Have you noticed a change in this 

pattern? Our winters are getting 

warmer, and so are our summers!  

 

Today, we are going to plant five native 

species to help us figure out which species will be the most 

successful in a changing climate. After the planting, you will 

collect data on the health and yearly growth of your tree 

plantings while exploring issues surrounding climate change 

locally and globally. The data that you and your peers 

collect today are going to be uploaded to the ACER 

website. You can then compare your data with other 

schools in Southern Ontario. By measuring these trees, you 

will be able to track the impact of climate on these species.  
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CLIMATE CHANGE 
Climate change is the change in average weather patterns 

in a region. On a global scale, climate change results in 

increases or decreases in temperature, wind patterns, and 

precipitation. Climate change is believed to be the result of 

human influences in increasing the amount of carbon 

dioxide gas that is released into the atmosphere. Many 

climate conscious citizens are doing their part to change 

that, such as taking public transit to reduce their carbon 

footprint.  

 

WHY ARE TREES SO 

IMPORTANT?  
Today, you are going to help 

improve our climate by 

planting trees. Trees absorb 

carbon dioxide. This is why 

planting is very important. 

Trees can provide many 

benefits for us and our 

environment. Trees produce 

oxygen, and they store carbon dioxide, 

cleaning the air they are in. They reduce energy 

consumption by providing a shaded cool environment for 

you. They also attract wild life and help create biodiversity. 

Trees make your schoolyard look beautiful, make it much 

nicer to play in, and they give you a nice shaded place to 

eat your lunch under. Trees also help prevent soil erosion. 

What other benefits can you think of? There are plenty more!  

 

WHY MONITOR? 
Monitoring is important because it helps us keep tabs on 

climate change. Your data will be used to make conclusions 

about climate change that is already occurring! We are 

trying to determine which of the tree species you plant are 

going to survive the new climate. 
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Here is a list of the parts for planting and measuring new trees.  
Write down the labels in the proper spaces on the above diagram. 

 
Root collar   Terminal bud  Top soil 

Lateral bud   Root zone   Node  

Ground level  Total height   Internode 

Bare roots   Bowl depth   Leader 

Soil mound   Sub soil   Stem    

Width of saucer  Root ball   Sapling 

Shallow saucer-shaped bowl   

Permanent numbered metal tree tag 
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WHAT SPECIES ARE WE GOING TO PLANT TODAY? 
The trees in this experiment will serve as indicators of climate 

change and have been chosen by meeting the following 

criteria: 
 Native to Ontario  

 Able to grow in clay soils, in exposed, often dry areas 

 Hardy to urban conditions 

 Representatives of a range of species for learning tree 

identification and taxonomy. 

 

 

 

 

Basswood (Tilia americana) 

Grow up to 35m in 

height. Basswood 

trees are mostly 

found in Northern 

Temperate Zones 

Bur Oak (Quercus macrocarpa) 

Grow up to 15m in 

height. They can be 

found from Southern 

Saskatchewan to 

New Brunswick and 

are able to withstand 

fire and drought 

Hop Tree (Ptelea trifoliata) 

This deciduous species 

grow up to a height of 

8m. Native to North 

America, it is only found 

in some areas of South 

Western Ontario 



 

PLANTING FOR CHANGE MANUAL, ACER 2020 © 5 
 

 

 

The hop tree was chosen because it is native of southern 

range of Ontario; white spruce was 

chosen as it is coniferous and thus 

representative of the tree group for 

learning about trees, and it is also one 

that is expected to be sensitive to the 

warming climate predicted for 

southern Ontario. The other 

remaining species represent 

southern Ontario deciduous trees 

(see Trees of Ontario for 

references). 

Sugar Maple (Acer saccharum) 

The Sugar Maple is 

Canada's national 

tree. Sugar Maples 

are medium to large 

in size, growing up to 

35m in height. They 

are found in Southern 

Ontario, Quebec, 

and the Maritime 

provinces. 

White Spruce (Picea glauca) 

White Spruce trees 

can be found 

throughout most 

forested regions in 

Canada, except 

the Pacific Coast. 

They are a 

medium sized 

species, growing 

up to 25m in 

height.   
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ANATOMY OF A TWIG, TREE AND SHRUB MORPHOLOGY 
Root collar: If covered with soil or mulch, the bark will rot 

Ground level: Plant so that root collar is even with the ground 

Tree tag: Identified to compare yearly measurements 

Terminal bud: controls growth form (short and bushy vs tall and 

lean) and leans plant towards light, delicate 

Root zone: Roots grow out more than down. Typically grow at least 

as wide as the crown, often 2-3x as wide 
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MATCH EACH WORD WITH ITS DEFINITION 
 

There are some words that can be used as verbs and nouns at the same time. 

There may be words left over.  
_________ Noun: Part of the tree where the stem meets the roots 

_________ Noun: Area in which the roots spread out 

_________ Noun: Fragile, new growth that later becomes the trunk 

_________ Noun: The new top of the stem called a terminal shoot, which 

is last year’s growth 

_________ Noun: Top width of foliage above the trunk of deciduous tree 

_________ Noun: Growth bud at the top of a tree  

_________ Noun: Leaves 

_________ Noun: Lower story bush with many branches, usually soft 

wood 

_________ Adjective: Trees that lose their leaves annually 

_________ Adjective: Cone-bearing trees with needle-like leaves  

_________ Noun: Section of a forest or woodland used for growing trees   

_________ Noun: Surface soil, up to 10 – 15 cm depth 

_________ Noun: Next layer of soil, between 10-25 cm depth 

_________ Adjective: Materials that were once alive  

_________ Adjective: Materials that were never alive   

_________ Noun: Leaves, compost or wood chips 

_________ Verb: To spread leaves, compost, or wood chips on the 

ground to prevent growth of unwanted plants and to 

conserve water  

_________ Verb: To trim or cut back unwanted parts of a plant 

_________ Noun: An unwanted plant 

_________ Verb: To cut out or take out unwanted plants from an area 

_________ Noun: A study area that is 1/25 of a hectare (20m x 20m) area 

_________ Noun: White plastic wrappers loosely around the trunk of 

young trees 

_________ Verb: Repeatedly measure, record specific data over time 

_________ Noun: Circular growth of branches around the trunk of a 

conifer  

_________ Noun: A node or site on a twig of last year’s leaf bud scales 

 _________ Noun: An instrument to measure diameter  

  
STEM COLLAR SHRUB TOP SOIL MULCH 

PROTECTORS BUD SCAR CROWN DECIDUOUS SUB-SOIL 

PRUNE LEADER WEED ROOT ZONE CONIFEROUS 

ORGANIC 
TERMINAL 

BUD 

NON-

ORGANIC 

ROOT 

COLLAR 
FOLIAGE 

WOODLOT MONITOR QUADRAT CALIPERS WHORL 



 

PLANTING FOR CHANGE MANUAL, ACER 2020 © 8 
 

Find the words in the grid! 

 

BARE 

ROOT 
BIODIVERSITY DECIDUOUS 

BRUSH 

BLANKET 
BUD SCAR CALIPER 

CLIMATE 

CHANGE 
CONIFEROUS COMPOST  CROWN DATA BROWSE  

DIAMETER ENVIRONMENT FOLIAGE 
GLOBAL 

WARMING 

LATERAL 

BUD 
LEADER 

MONITOR PROTECTORS 
NON-

ORGANIC 
ORGANIC PRUNE MULCH 

ROOT BALL QUADRAT QUADRAT 
ROOT 

COLLAR 

ROOT 

ZONE 
SHRUB 

WEED TAPE MEASURE TERMINAL BUD 
WOOD 

CHIPS 
SUBSOIL STEM 

WHIP WHORL WOOD LOT  
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