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“Is temperature an important factor of the growth rates of southern temperate tree species?”




“Is temperature an important factor of the growth rates of southern temperate tree species?”
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- 6 northern range margin
tree species

- radial growth indices were
developed for 3
populations/species

- correlated against average
minimum and maximum
monthly temperatures from
1897-1994

Chapter 3




Climate Sensitivity of Atlantic White Cedar along its

Northern Range Limit

H. Myvonwynn Hopton and Neil Pederson

in press/Appendix A




winter temps important

- Pederson et al., 2004; Hopton and
Pederson, in press

across temperate N.A.
; Conkey, 1982; Tainter et al., 1984; Cook et al., 1987, 2001; Pan et al., 1997,

Rubino and McCarthy, 2000; Naidoo and Lechowicz, 2001; D’ Arrigo et al., 2001; Tardif et al., 2001



“Is temperature an important factor of the growth rates of southern
temperate tree species?”’

high point, nj glen lake fen, ny

- Pederson et al., 2004; Hopton and Pederson, in press, Chap 3
montgomery place




Changing Temperature Sensitivity w/ Latitude



“Is temperature an important factor of the growth rates of southern temperate tree species?”
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why oak-hickory pattern? - snow blanket



Groisman & Davies, 2001




HARDWOOD SPECIES

chestnut oak A

increasing
temperature
sensitivity

northern red oak

pignut hickory

schunnemunk mtn, ny




“Is temperature an important factor

of the growth rates of
southern temperate tree species?”

PHENOLOGY

species
distribution

productivity
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long-term warming has mainly occurred in winter,
spring, and autumn - jones et al., 2001
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“What are the biotic and abiotic factors influencing tree growth rates/carbon uptake?”

northern red oak red maple Chapter 3




singer farm

0%

“What are the biotic and abiotic
factors influencing tree growth
rates/carbon uptake?”

big trees - higher
growth rates

harvard forest

Chapter 3




Carbon Incrment (kg)

“What are the biotic and abiotic factors influencing tree growth rates/carbon uptake??”
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“What are the biotic and abiotic factors influencing tree growth rates/carbon uptake?”

Trend vs. Lat. Trend vs. Ave. Age STD Trend vs. Ave. Age

Chapter 3







study area

modis image

Chapter 4
chestnut

oak

837 trees
collected over 2
time periods:
1977-1983 &
1999-2003

no removal of
growth trends

split into 50 yr
Periods:
1651-1700, etc.



study area

modis image

X %

Chapter 4

144 trees collected
by 3 researchers:

D. Duvick ‘82,
Stahle Lab late-’90s
Lamont - 2001-03

no removal of
growth trends

split into 3, 70 yr
age classes -
pre-1781, etc



“Have tree growth rates changed significantly over the past two centuries?”
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“Have tree growth rates changed significantly over the past two centuries?”
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Ring Width [mm]
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“Have tree growth rates changed significantly over the past two centuries?”
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“Have tree growth rates
changed significantly over
the past two centuries?”

age

Chapter 3




“Have tree growth rates changed significantly over the past two centuries?”

Appendix A



12 = 43.6%
p< 0.0001




why?

long-term warming has mainly
occurred in winter, spring, and
autumn; only recently have
summers become warmer

- jones et al., 2001
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summary sketch - sketchy summary

- winter temps are more important than summer temps
- important differences between species:
- Atlantic white-cedar most temperature sensitive
-phenological differences in temperature sensitivity

- gypsy moth has a strong multi-annual impact on growth rates
- big trees have higher growth rates than smaller trees

- latitude, not age, related to growth trends of NRO

- Harvard Forest has some of the lowest northern red oak
growth rates in the northeastern US




summary sketch - sketchy summary

- evidence of old trees with accelerated growth across E. US
- northern red oak growth rates positively correlated with age
- Atlantic white cedar has accelerated growth since the 1920s,

which 1s strongly tied to temperature

Yes - growth rates in E US have changed for 5 species
and Old Age does not slow tree growth












