Impacts of early springs and winter warming events on spring
phenology and cold tolerance among temperate and boreal tree species
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Goal: Determine how tree
regeneration in the Northeast
will respond to midwinter
warming and early spring
events in order to provide
forest managers needed
information to prepare for the
future.

Objective: Identify the
phenological sensitivity and cold
tolerance of tree species in
response to warming events and
the risks associated with
subsequent re-freezing.




Study Area & Species

Conifers
Balsam fir
Eastern red cedar
Red pine
Red spruce
White pine

Deciduous
American chestnut
Paper birch
Red maple
Red oak
Sugar maple
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Warming Scenarios
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F14 = February 14 Days

M7R = March 7 Days Repeated
M14 = March 14 Days

ES = Early Spring

C = Control



Deciduous Phenology Guide

Leaf Out
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Species naturally leaf out on different days

Paper birch I Red maple ] American chestnut ] Sugar maple I
1.00 sesSe289 100 88z 5088 .00 oB0 00088 100 3088
0.75 0.75 0.751 0.751
0.50 DOY 123 |0.5I:| DOY 129 0.501 DOY 132 0.504 DOY 135
0.25 0.25 0.251 0.251
ooo{fegeseeses looo{egssessssdle 000{ 2SS THI00® %0, 0o0ggeogeeesssd
Eastern red cedar | Balsam fir | White pine ] Red oak |
<100 se8889 0 052889 100; 225589 100 NTTIL)
"%CI.?E- 0.75 0.751 0.754
_E.:,G.SU DOY 137 0.501 DOY 141 0.501 DOY 141 0.504 DOY 147
6025 0.25 0.251 0.251
Zowfes8esesssslds 00|6888858858888 000|g288c88858880 000{§85888855500° o%0s
Red spruce | Red pine I A > K & a2 A & K & a2
1.00 80259 |00 ® 2080
0.75 0.751
0.50 DOY 150 0.501 DOY 166
0.25 0.251
0001688888888 T B 0001§SSSSSSSSTTN0 senll
o P @ L L

Day of Year (DOY)



Day of Year (DO

Early spring forces early leaf out
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Leaf out drivers are species specific
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+4°C to -80°C

Measured 3x
e Two weeks of warming

e Stem tissue

Red Maple
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Lethal Temperatures, (°C)

2 weeks of warming reduces cold tolerance
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Broader Implications

Winter Warming Events
o For most species, no major change in leaf
out date
o Dramatic loss in cold tolerance for white
pine, red pine, and paper birch

Early Spring Events
o Leafoutoccurred 2 - 4 weeks early for most
species (except red pine and red spruce)
o Major loss in cold tolerance for white pine,
red pine, and paper birch

Assisted migration and flexibility

Next steps:
o Budburst, chilling, and forcing




Thank You!
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