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New Tech in Urban Forestry...........................Electronic Tree Tags

Urban Forestry Around the World.......................Miyawaki Forests

Local Species Highlight............................................Ostrya Virginiana

Cycle of Tree Stewardship

Tree Biology 101

Introduction to Young Tree Pruning

Volunteering Opportunity 

Pruning New Trees on Transfer Road

December 16, 2023



Location and Need

November 2023100 Trees Initiative Report on Year 3

Located between St. Paul and Minneapolis, the Creative Enterprise Zone (CEZ)
is s a recognized center of creativity and enterprise, a place where people

make a living by their creative capacities.

The CEZ shows elevated heat
(right) and flood risks (bottom left)

as compared with neighboring
regions due to impervious ground

cover and lack of tree canopy
(bottom right)



Ongoing Monitoring
Mobile data entry

Helps keep track
of trees in 
CEZ care.

Filter by 

Location
Condition

Date Planted
Species

etc.

Update tree records

Update health notes

Update maintenance 

Online Dashboard



Ongoing Monitoring  
MatureTree Inventory

Nature Conservancy/
USFS

Standardized 
reporting metrics

Science-based
health index

Pest detection
Maintenance records

Data export option

Photo uploads!

Cons: 
Difficult for young trees
Cannot delete records
Not linked to other data summary source

https://hthc-dashboard.netlify.app/login


New Technology:

Electronic Health Monitoring

Existing Approaches

Tree surveys
Expensive software
Expensive tools - 

                  dendrometers
Requires training to 

                  understand metrics

At Home assessment
Requires training to understand physical symptoms

Emerging Tech: Tree Tags
Bloomberg Article

Out of Silicon Valley, this company is
creating a small tag which will transmit
tree health data to your computer or mobile
device.

Currently used mostly for research &
agricultural production

Idea is to simplify the Data with AI and 
allow you to “talk” with your tree.

Measure water stress/deficit & growth/vigor REMOTELY?

https://edaphic.com.au/products/dendrometers/
https://www.bloomberg.com/news/features/2023-10-17/trees-are-stressed-now-they-can-tell-us-why
https://www.eplant.bio/how-it-works


Ammend the soil1.
Choose native plants “Potential Natural Vegetation”2.
Organize them by mature size3.
Plant less than a meter apart4.
Mulching/weeding5.
Communally Protect & water 3 years6.

SUGi Beirut steps - 1min video

Sharma TED Talk - 4min video

NYT Article

Penn Extension Article

Around the World:
Miyawaki Method Forests

How to grow a “native” forest in 3 years

PC: Urban Forest Company, https://www.renature.co/articles/are-miyawaki-mini-forest-regenerative/ 

Some Project Maps:

SUGi
Afforestt
Tiny Forest

SUGi 2022 Report - forest examples

Netherlands Timelapse - 2min Video

Dr. Akira Miyawaki
(1928-2021)

Since 1979

Further Reading: “Mini Forest Revolution” - Hanna Lewis
Miyawaki on “Green Walls” after the 2011 Japanese Tsunami 12:55

https://www.youtube.com/watch?v=H6fPorTQwqk
https://www.youtube.com/watch?v=3BgPFIKCaOQ
https://www.nytimes.com/2023/08/24/climate/tiny-forests-climate-miyawaki.html
https://extension.psu.edu/laying-fast-tracks-toward-climax-forests
https://urban-forests.com/wp-content/uploads/2020/05/Urban-Forests-report-The-Miyawaki-method-%E2%80%93-Data-concepts.pdf
https://www.sugiproject.com/forests
https://www.afforestt.com/projects
https://www.ivn.nl/aanbod/tiny-forest/effects-tiny-forest/
https://cdn.sanity.io/files/oyzyxja8/v2/5f0283474d1d0c3cdbc66e6576e2ab8d4bae2803.pdf
https://www.youtube.com/watch?v=9k-lXaVaU1s&t=104s
https://www.youtube.com/watch?v=-nGr3LQxyyA&t=40s


Local Species Highlight

Ironwood/ Eastern Hop Hornbeam
(Ostrya Virginiana)
           

PC: https://mdc.mo.gov/discover-nature/field-guide/eastern-hop-hornbeam-ironwood
https://plants.gertens.com/12070009/Plant/278/Ironwood/,

https://www.picturethisai.com/wiki/Ostrya_virginiana.html,
https://trees.umn.edu/ironwood-ostrya-virginiana,

https://nurseryguide.com/find_plants/ostrya_virginiana

Few serious insect 
or disease problems

Forest 
understory tree

Minnesota Native

Part Shade - Full Sun

Hop-like fruit

Generally slow to establish

25-40 ft. Height
20-30 ft. Spread 

Prefers moist, 
well-drained soil

Salt intolerant

https://trees.umn.edu/ironwood-ostrya-virginiana
https://trees.umn.edu/ironwood-ostrya-virginiana


CEZ Tree Stewardship Cycle

October ----------------- Tree Planting, watering
November -------------- Mulching, winter prep
December-March ----- Pruning, Planning
April---------------------- Gravel bed planting, watering
May-September---------- Planning, Maintenance, Health Check



Tree Biology 101: 
What is a tree?

Trees  are “woody” plants (producing secondary growth) and distinct from shrubs due to their height
Some plants are inclined to be “multi-stemmed shrubs” but can be pruned to be small trees

Trees are Angiosperms (flowering)     or    Gymnosperms (non-flowering)

Growth occurs at the tips (shoots and roots) and laterally in the cambial zone

MERISTEM TISSUES



***Common misconception: A message carved in a tree will not move upward over time.

The vascular cambium 
produces new 
sapwood and bark

The sapwood (xylem)
contains living (10%) and
dead cells which conduct
water and nutrients to
crown

Sapwood becomes
heartwood which is
composed of strengthened
dead cells of lignin and
cellulose

The living and conductive tissues 
of sapwood, cambium, and phloem 
are protected by
the outer bark (periderm)

The soft inner bark (phloem)
transports sugars from the crown
 to the roots

Tree Biology 101: 
Wood (Trunk)



Tree Biology 101: 
Nodes, Shoots, Branches, & Leaves (Crown)

Buds, leaves, and flowers emerge from
nodes on twigs.

Shoots are young stems will become
branches.

Shoot growth is typically fastest from
Apical (terminal) buds 

Growth from Lateral (axillary) buds is
typically surpressed by growth

hormones until the apical bud is
removed

Dormant buds exist along the stem and
trunk and may be activated when

damage occurs

Leaves photosynthesize

They transpirate through stomata on
their undersides, releasing water vapor
and oxygen

They produce a waxy coating called the
cuticle in order to retain 



Roots grow mostly within the top 18 inches of soil

Tree Biology 101: 
Roots

Root networks are often
partner with mycorrhizal
(fungal) networks to
expand their nutrient
uptake

There are woody
(structural) and non-woody  
(Fine absorbing) roots.

Roots provide structural 
support & water/ 
nutrient uptake



Tree Biology 101: 
How a tree fights infection (CODIT)

Trees don’t have
an immune system.

Instead of fighting 
infection, they have 

biological 
mechanisms 

to slow it down.

The model of Compartmentalization of Decay in Trees (CODIT):

Trees “wall up” immediately following injury as best they can. 

Cells surrounding the wound area and new growth become
chemically altered.

There are 4 walls:

Wall 1 (weakest)  -   Slows spread vertically
Wall 2 ----------------   Slows spread inward
Wall 3 ----------------   Slows spread circumferentially 
Wall 4 (strongest) -  Slows spread to new growth

PC: Dr. Alex Shigo,“Tree Basics” p.11

Some trees  do this
better than others:

Listed Here

Because of Wall 4, decay *may* be contained to the size of the tree at time of injury. 

https://hort.ifas.ufl.edu/woody/compartmentalization.shtml


Tree Biology 101: Takeaways

1.Trees are tall “woody” plants growing from both apical meristem and lateral meristem tissue

2. A nail in the trunk won’t move up over time

3.Trees compartmentalize decay, they can’t “heal”

4.Trees conduct nutrients and water in a very thin layer called the cambial zone. Protect when young. 

5.Tree roots typically grow 3-4 x the width of the crown in the top 18 in. of soil. Protect this area.



Tree Pruning - Long Term

Most urban trees don’t naturally grow to have
good form. The structurally sound, upright form

 needed must be created by trained 
professionals through multiple pruning cycles

 in the first 25 or so years after planting.

To read more about this practice, consult
Dr. Ed Gilman’s “Plan for training shade trees”

(pictured right), or 

Read more HERE

Always remember to consult an ISA Certified
Arborist before any tree work is to be done

Find an Arborist HERE

https://hort.ifas.ufl.edu/woody/documents/ch_12_mw04.pdf
https://hort.ifas.ufl.edu/woody/documents/ch_12_mw04.pdf
https://www.treesaregood.org/findanarborist


Newly-Planted Tree Pruning 101

Dead

Diseased

Damaged/dying

Give the branch a tiny scratch, 
if underlying wood is still green, it’s alive.
If it bends, instead of snaps, that’s another sign
it’s still living.

You can generally remove 3 types of branches and twigs year-round (the 3 D’s)

Typically discolored, or deformed
Consult a field guide such as the
 Purdue Tree Doctor

Broken
Severe bark or cambium wound

https://purdueplantdoctor.com/


4. Consider the pruning objective

Newly-Planted Tree Pruning 101

Find the Central Leader1.
You want the tree to put most of its energy into one main trunk
This will prevent  the development of weak branch unions and attachments, 
which are prone to failure during extreme weather events and over time

Consider pruning objectives & parameters

2. Determine the lowest permanent branch
For newly planted trees, generally all existing branches will eventually be removed
You will still want to preserve lower branches in the first few years in order to encourage trunk growth

3. Consider the pruning dose
Never remove more than 25% or 30% of the live crown
Within that, you may consider lighter or more aggressive pruning doses depending on how fast the tree grows
 or how often you will come back to it

For newly planted trees this is subjugating competing leads and removing the 3 Ds
2/3 Crown, 1/3 trunk: Don’t remove 

more than 25-30% canopy 
at any one time

Competing leaders

Central leader

All branches temporary, remove when
aspect ratio reaches 1:3

Consider limiting the pruning dose until after
the first or second growing season

***Unsure what is competing? Consider the aspect ratio!
Healthy branch unions are 1/3 the size of the trunk or less***

https://mediasite.video.ufl.edu/Mediasite/Play/19ce8a9d06d24c0aa67b318c30a6935a1d


Newly-Planted Tree Pruning 101
The 3-Cut method must be followed for larger branches

3-Cut Method

1 Undercut

2

3 Final Cut
just

outside
branch
collar

Avoid the weight of the branch
stripping bark to the trunk



Newly-Planted Tree Pruning 101

Branch Removal Cuts

There are 3 types of pruning cuts for young trees

Cut back to the main trunk or leader
Diverts growth/energy into main trunk
Forces growth upward

Similar to “Thinning cuts” - removing smaller branch at a union

Avoid over use, can cause “lions tailing”



Newly-Planted Tree Pruning 101

Most frequent pruning cut on young trees
Cut back to a lateral branch
Subjugate competing leaders/large aspect ratio temporary branches 
Best used on smaller branches

There are 3 types of pruning cuts for young trees

Reduction Cuts



Newly-Planted Tree Pruning 101
There are 3 types of pruning cuts for young trees

Heading Cuts
Cutting between the nodes
Causes high sprouting
Used in tree nurseries to generate lower branching and miniature “tree-like” form



Newly-Planted Tree Pruning 101
Word of Caution

Pruning is best done in late winter/early spring to reduce the time wounds are exposed.

Avoid pruning oaks April - October to prevent Oak Wilt Spread
More information

AVOID:

https://files.dnr.state.mn.us/assistance/backyard/treecare/how-to-prune-trees.pdf

https://extension.umn.edu/planting-and-growing-guides/pruning-trees-and-shrubs#time-pruning-to-avoid-diseases-and-other-problems-1336760


Newly-Planted Tree Pruning 101
Why Prune?

Young trees are more vigorous
Pruning early results in smaller wounds which can be easily sealed up
Pruning early results in better tree architecture
Better tree architecture responds better under severe pressure



Tree Pruning Tools
Never prune on a ladder

Bypass pruners Foldable hand saw Fixed hand saw Pole saw/pruner
Pruner - reduction cuts

less than 1/2 inch in
diameter

Branches less than
1/4 inch diameter

Branches 1/2 inch  in
diameter and larger

fine teeth, small cuts

Branches 1/2 inch 
in diameter and larger

medium teeth, larger branch
removal/reduction cuts



Tree Pruning: Sanitation

70-90% isopropyl acohol, undiluted
Dip, wipe or spray hand pruner blades with alcohol
before moving from one plant to the next. 

10% Bleach solution
Mixing one part bleach with 9 parts of water in a plastic container large
enough to immerse all or part of the item
Clean all visual dirt and debris from tools. 
Dip, douse or spray tools with the 10% bleach solution. This will kill fungi,
bacteria, and viruses within seconds. 
Turn taller items over in the bucket to make sure all parts are treated. 
Allow tools and equipment to dry completely. 
Rub metal items with a few drops of linseed oil, Tung oil or mineral oil. Do not
use motor oil as it may transfer to plants. If rust does develop, use steel wool
or wire brush to remove and re-oil. 

More on disinfecting tools here

https://extension.umn.edu/planting-and-growing-guides/clean-and-disinfect-gardening-tools


Newly-Planted Tree Pruning 101

Routinely remove 3Ds, suckers, & sprouts1.
Consider pruning objectives & dose2.
Use the 3-Cut method3.
Branch removals/thinning - Avoid until necessary - establish central leader, raise canopy4.
Reduction cuts - Most common, slow growth of competing leaders until they can be removed5.
Heading cuts - suppress upward growth of fast growing shoots, promote lateral branch growth6.
Be careful when and how you prune, avoid unnecessary injury/infection7.
Sanitize tools when possible8.

Review pruning cuts here: https://marinmg.ucanr.edu/CARE/HOWTOPRUNE/Cuts/

TAKEAWAYS

More about Trees & Pruning

https://marinmg.ucanr.edu/CARE/HOWTOPRUNE/Cuts/
https://hort.ifas.ufl.edu/woody/instructional-videos.shtml


New Events/Volunteer Hub ----------------->
Sign up to attend there

Saturday, January 13
11am-1pm

Pruning, vertical forests
AI in Urban Forestry

Next Meetings

Pic Credits:
https://hortnews.extension.iastate.edu/decline-newly-planted-trees.,

https://ipm.missouri.edu/MEG/2021/8/leafScorch-DT/
https://www.ecolandscaping.org/05/designing-ecological-landscapes/trees/how-and-why-trees-die-after-planting/

https://northernpecans.blogspot.com/2013/10/broken-twigs-caused-by-long-horned.html
https://notfarfromthetree.org/tree-health/pruning/

https://www.canr.msu.edu/news/canker_diseases_on_shade_and_forest_trees_part_1
https://files.dnr.state.mn.us/assistance/backyard/treecare/how-to-prune-trees.pdf

https://ag.ok.gov/wp-content/uploads/2021/01/OK-Trees-Arbor-Day-how-to-prune-young-shade-trees-eng.pdf
https://boomwachtersgroningen.nl/lions-tailing-and-topping-trees-are-common-practices-in-groningen-yet-discredited-everywhere-by-tree-experts/

https://apps.extension.umn.edu/garden/diagnose/plant/deciduous/oak/branchesgrowths.html
https://www.montgomerycountymd.gov/green/trees/plant-a-tree.html

https://www.memphis-treeservices.com/tree-pruning/tree-defects-included-bark/
https://www.pinterest.jp/pin/175499716707834548/?amp_client_id=CLIENT_ID%28_%29&mweb_unauth_id=%7B%7Bdefault.session%7D%7D&_url=https%3A%2F%2Fwww.pinterest.jp%2Famp%2Fpin%2F175499716707834548%2F&from_amp_pin_page=true

https://trellatrees.com/2022/11/tree-training/


