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How w1ll cl1mate change affect sugar
maple “Acer saccharum
regenerat1on success‘7

Our HypotheSlS -We hypothes1ze that there is a relat1onsh1p between
- cond1t1ons created by cl1mate change and the regenerat1on success of sugar
maples | i | | |

Predictions- We pred1ct that atmospherlc cond1t1ons created by climate

| change w1ll decrease regenerat1on success in sugar maples The spec1es has
evolved over t1me to suit a cooler and more pred1ctable environment, so the

 increased temperatures and increased Var1ab1l1ty of weather caused by climate

change 1s expected to have a negative impact on regenerat1on success.

| Unseasonal weather conditions will become more common as climate change '
continues which will lead to an 1ncreased mortal1ty for sugar maple saplings.
Warm spells near the end of wmter will cause seeds to sprout, and When a

~ return to cold Weather comes these seeds w1ll d1e |

| Motlvatlon- In Vermont the sugar maple isa commerc1ally and culturally
| s1gn1f1cant tree spec1es Conductmg this research will pr0V1de land managers
~ with further 1nformatlon to gu1de management strateg1es for the Sugar Maple

| Stuudy"DeSignfj *_Sugar 'mapl;_epsee.ds 'wi’ll b_e_-planted” in a--co.ntrOlled;_: e
- environment that will simulate expected atmospheric conditions in the future,
| present conditions, and past conditions. There will be 20 seeds per condrtron |
for a total of 60. The growth of saplmgs under each cond1t1on will be measured -

~ Intended Analysis- We intend to analyze the effects that climate change
 has on the growth of Acer saccharum. To do this, we will analyze the growth
data that we collect using ANOVA. For this study, the independent variable
~(climate condltlons) 18 categorical. There are three categories; past, current,
and future climate conditions. The dependent Var1able seed growth is
i dependent measured in cent1meters ‘

| Scope of Inference- e . |

il Spat1al extent: Climate cond1t1ons wrll be spec1ﬁc to Vermont so the
findings of this study can be applied to Vermont. |

*  Temporal extent: This study will take place during the early life stage of

5 ~ the sugar maple tree It is meant to study the regeneration success of the
‘species under different cl1mate cond1t1ons SO the growth that occurs after
the early stage of life won't be measured = 2

. Ecolog1cal extent: The results of this study w1ll only apply to sugar :

 maples, as no other tree species will be measured. This study will only

- examine the effect of climate on sugar maple regeneratron success, other

‘Var1ables w1ll not be 1mplemented or measured " |

Site S’e”l“ection- This study will'be conducted“in the controlled environment |
- of the University of Vermont Greenhouse. Use of the greenhouse will allow for
~ the regulat1on of atmospher1c cond1t1ons to match projected cond1t1ons in the
- future current cond1t1ons and h1stor1cal condltlons from the past .

| Experlmental Varlables Temperature and prec1p1tat1on will
~ be the variables that are controlled Growth (1n cent1meters) of the seeds
~ into saplmgs will be the Var1able that 1S measured

| EXpected'Benefits- Completi'on Of this study Will“help to guide
‘ management strategies for sugar maple in Vermont and elsewhere in the
' Amerrcan Northeast Acer saccharum 1S an econom1cally and culturally
1mportant species to this region, so it 1s important to guide decision making
~ with the best available information. If it is found that climate change 18 indeed
negatlvely impacting sugar maple regenerat1on management efforts can be
sh1fted to focus on 1mprov1ng future tree regenerat1on | i
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- Background image sourced from (farmstandculture.com, 2020) TL

Figure 1.1: A picture of a sugar maple
“Acer saccharum’ exhibiting its vivid fall
foliage. Being the state tree, the sugar maple
has a very important role in Vermont’s
economy and culture, with the syrup and
tourism industries owing much of their
success to this specific tree species. (Image
credit: Connon nurseries, 2020)

Figure 1.5: A close-up view of an
adult leaf from an Acer saccharum.
In the fall, these leaves turn a bright
orangey-red. (Chesapeake Bay
Program, 2020)
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Figure 1.6: A visual of our
study design, growing trees in a
controlled greenhouse
environment that can simulate
precipitation and temperature
conditions of the past, present,
and future.
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Figure 1.2: Tapping maples for sap happens in late winter and Finding the sweet spot: Shifting optimal climate for maple syrup production in North
early Spring, When the nlghtly freezing and thanng process America. Forest ECOIOgy and Management, 448, 187-197. https//do1org/lOlOl6/Jfore00201905045
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forces sap to flow intensely. This process is heavily dependent L , , DT TR
dictabl hanein rmine annual ther pattern The complex relationship between climate and sugar maple health: Climate change implications in Vermont
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which are under threat from climate change. Maple syrup 1s an https:/doi.ore/10.1016/j.foreco.2018.04.014

extremely important cultural resource for Vermont. e Hansen, C. F., Schaberg, P. G., Strong, A. M., Rayback, S. A., & Hawley, G. J. (2020). LiDAR Helps
Differentiate Stand Health and Productivity Levels within a Northern Hardwood Forest. Open Journal of g
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Figure 1.4: A map characterizing the range of Acer saccharum across
Eastern North America. The sugar maple can be found as far south as
Tennessee and as far west as Kansas, but the majority of trees are in
the Northeastern United States and the Canadian provinces of Quebec
and Ontario. This range is shifting northward due to warming

temperatures associated with global climate change, a point of concern
for Vermont (USDA Forest Service, 2020)

Figure 1.3: A chloropleth map representat1on of all
Vermont locations by mean low temperature in winter
(National Weather Service, 2013) Besides being our
home state, Vermont is perennially America’s largest
producer of maple syrup, and sap flow rates depend

heaV1ly on winter temperatures, which are r1s1ng
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