What is phenology?

The science of the relations between
climate and periodic biological
phenomena (i.e leaf emergence,
flowering, leaf senescence/drop, animal
migration, hibernation etc.)



Fall 2016 Phenology
Presentation

Dr. John O’Keefe
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What are the main factors affecting the
timing of woody species leaf phenology?

e Fall leaf drop
— Temperature and frosts
— Day length
— Drought
— Wind

e Spring leafout
— Cold treatment
— Cumulative heat sum (growing degree days)
— Day length



As leaves senesce in the fall
chlorophyll breaks down and the
components are stored for use in
the spring. This reveals yellow
pigments, carotenoids, which
have also been present during
the growing season, but masked
by chlorophyll.

Many, but not all, trees in our area
also have the ability to produce
red pigments, called
anthocyanins, by using energy
from sunlight. These red
pigments produce the beautiful
orange, red and purple colors
that make our forests so beautiful
each fall.
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DATE TREE ID
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Leaf fall by tree - 4 species - 2011
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Leaf fall by tree - 4 species -2012
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50% Leaf Fall by Species 1991-2016
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MEAN LF50 (4 SPP, N=15)
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Mean 50% bud break(BB), 75% leaf development(75) and 50% leaf fall(L50) for 4
species (Acer rubrum-ACRU n=5, Betula alleghaniensis-BEAL n=3, Quercus rubra-
QURU n=4 and Q. alba-QUAL n=3)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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MEAN LF50 (4 SPP, N=15)
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1st frost (day of year) 1964-2016
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MEAN BB50 (4 SPP, N=15)
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MEAN BB50 (4 SPP, N=15)
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MEAN BB50 (4 SPP, N=15)
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MEAN BB50 (4 SPP, N=15)
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MEAN BB50 (4 SPP, N=15)
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MEAN BB50 (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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LEAVES ON DAYS (4 SPP, N=15)
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