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Trees don’t like heat any more than you...

Trees like all living organisms evolved to grow

optimally under a certain set of conditions. Trees need

a specific range of temperatures, soil types, available

moisture, nutrients, and sunlight to be able to grow
properly.

When those conditions are not met through normal
environmental changes like the sun going down or
seasonal rains. Multi-year droughts like in the
Southwestern United States, can seriously impact tree

growth.

While there is significant scientific literature regarding
the impact of droughts and prolonged periods of cold
and low sunlight and how that impacts tree growth.
Extreme heat is a subject science that hasn’t been
tested thoroughly yet. In this article we will cover
what researchers have found so far. We will also
provide advice on how you can support your trees and

mitigate any stress caused by any extreme heat.

What conditions trees like to grow in

Trees like all life on earth are dependent on having
water for all their biological processes. Without
sufficient water a trees ability to make food and keep
cool through evapotranspiration is greatly reduced.
Like most of us humans they prefer temperatures

between 75-85 degrees.
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It is in this 75-85 degree range trees are most efficient
at using photosynthesis to produce food. It has been
found that photosynthesis rates double every 18 de-
grees until you hit 94 degrees. At that point photosyn-
thesis falls off and trees enter survival mode. They
then focus resources on keeping cool vs producing

more food.

In more extreme scenarios of extremely high temps
110+ degrees, the cells of trees begin to break down
and you can see cases of thermal induced death in in-
dividual cells in of trees. If too many cells overheat
and die, it can severely compromise the health of the

tree or kill it outright.

“Water is the driving force of all nature.” Leonardo da Vinci



Ways trees can get to hot

Trees can get too hot in number of ways, the simplest
way is the ambient air temperature. When you start
seeing Phoenix, Arizona temps (which as | write this is

114 degrees) are already reaching their limits.

Urban areas present a lot of opportunities to add heat
to the landscape with something called the Urban Heat
Island Effect. The hardscape (cement, concrete,
asphalt) both reflect heat intensely onto trees and
absorb heat, which can emit for many hours after the

ambient temperature has lowered.

Another way trees can get exposed to excess heat is by
convective heating from large unshaded areas. As
these areas heat up, they generate a bubble of hot air
that can hang right at ground level. Consider the
difference of a shaded park area as compared to a

large outdoor shopping area.
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setting Hot Out Here

When wind comes in it can take that heated air and
move it into adjacent areas causing the temperature to
jump dramatically. This can take a hot day that the trees
are handling, to an extremely hot day that suppresses
their ability to photosynthesis and process high temper-
atures. A common way you would experience this is a

hot breeze blowing off a parking lot.

Symptoms of heat stress in trees

The symptoms caused by heat stress are closely associ-
ated with drought stress. Excess heat and drought typi-
cally go hand in hand, and they can cause the following
symptoms:

o  Wilting or cupping of leaves
e Scorching of leaf edges
e Dropping of leaves

e Branch dieback on crown

e Premature leaf coloration

Unfortunately these symptoms can also be caused by
many other things so they may not be only caused by
heat and drought. You should consult with your regions
forester if you have questions.

“If you saw a heat wave would you wave back —Steven Wright
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ecting Trees From Heat

Protecting existing trees from heat stress

Obviously there is not much you can do about the
ambient air temperature unless you have some
massive AC units and lot of money to spend, but there

are a few things you can do.

One of the easiest things to do for existing trees is to
convert hardscape from around the trees into mulch or
other living ground cover. This should aid in moisture
retention and reduce heat absorption and reflection.
During periods of extreme heat be sure your trees have
an ample water supply. A good rule of thumb for most
landscapes is an inch of water applied per week,
potentially more if your area is also experiencing

drought like conditions.

When you are planting new trees make sure they are
planted far enough from buildings and hardscapes to
reduce the effect of reflected sunlight. Planting in
groups can be beneficial as well, since trees can create

cooler microclimates in their immediate vicinity.
Planning for the Future

With record breaking heat waves occurring more and
more frequently, it is worth considering heat tolerance
attributes in the trees you are looking to select, or how

much care you are willing to provide.

This doesn’t necessarily mean we can plant trees that
grow way south of South Dakota, as our Winters are
still too cold for most Southern species. It does open
the door for expanding our current selection of trees to

more heat tolerant species.

Sources

Responses of tree species to heat waves and extreme heat
events-https://onlinelibrary.wiley.com/doi/epdf/10.1111/
pce.12417

https://extension.psu.edu/heat-stress-in-urban-
trees#:~:text=Increased%20temperatures%20escalate%
20vapor%20pressure,and%20root%20growth%20become%
20inhibited.

https://www.sciencedirect.com/science/article/abs/pii/
$1618866723001929
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3 The Earth’s Plumbing System — Groundwater in Our Water
Cycle (gw-project.org)

https://droughtresources.unl.edu/heat-drought-hard
-on-trees

“No shade tree? Blame not the sun but yourself.” --Chinese Proverb


https://books.gw-project.org/groundwater-in-our-water-cycle/part/the-earths-plumbing-system/
https://books.gw-project.org/groundwater-in-our-water-cycle/part/the-earths-plumbing-system/
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olerant Tree List

List of trees that are heat tolerant

Box Elder

Buckeye

Bur Oak

Eastern Red Ceder

Hybrid Elm- (with sufficient water)
Hackberry

Honey locust

Plains Cottonwood

Ponderosa Pine

White Poplar

Rocky Mountain Juniper
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The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial
status, parental status, religion, sexual orientation,
genetic information, political beliefs, reprisal, or
because all or part of an individual's income is derived
from any public assistance program. (Not all
prohibited bases apply to all programs.) Persons with
disabilities who require alternative means for
communication of program information (Braille, large
print, audiotape, etc.) should contact USDA'’s
TARGET Center at (202) 720 — 2600 (voice and
TDD).

To file a complaint of discrimination, write to USDA,
Director Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, DC 20250-9410, or for
Forest Service issues please call, toll free, (866) 632-
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local relay or the Federal Relay at (800) 877-8339
(TDD) or (866) 377-8642 (relay voice users). USDA is
an equal opportunity provider and employer.
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