USDA

— : :
sl united States Department of Agriculture

Product: Maple syrup
Plant parts used: Sap

Sugar maple (Acer saccharum Marsh) grows on a variety of sitesand  Nontimber Uses
5.5 t0 7.3. It is found throughout New England, New York, Pennsylvania, arrival of European immigrants. Historically, sugar
and the mid-Atlantic States (shown in green on the map below). Sugar ][“aple aln?‘ W'('jd rice were the most important plants
. . . or Staple 100ds.
maple is a major component of 7 forest type groups and is a common P , ,
C L . ® Maple sugar was a valuable trade item with the
associate in 17 other forest types. Seedlings are very shade tolerantand 1o of the fur trade in the 19th century. Thomas

nopy. Jefferson advocated that every farmer have a sugar
O I maple stand to be self-sufficient and independent
from the European-dominated sugar trade.

® Today, maple trees are tapped in early spring. Each
tree can produce as much as 34 gallons of sap,
which boils down to about 1 gallon of syrup.

® Maple sap may have medicinal values, as well,
including antioxidant and anti-inflammatory
properties.

Markets

@ Production of maple syrup is distributed primarily
across 10 States, with >75 percent of production
from Vermont, New York, and Maine.

@ In 2018, the value of maple syrup production

Key Points exceeded $140 million.

" @ From 2000 through 2020, annual production
© Sugar maple produces sap for maple syrup—the iconic forest food of the . e
) increased by >250 percent, from 1.2 million gallons
Northeastern United States.

to over 4.4 million gallons. Over the same period,

o The markets for maple syrup have increased tremendously over the last 2 maple syrup imports increased to 5.4 million gallons,
decades, and they have potential for continued growth. while exports increased to about 1 million gallons.
o Over the last 2 decades, the net change in sugar maple (measured in o The value per acre of maple syrup is competitive
cubic feet per acre of forest land) has been trending steadily negative. with timber, and in some situations may exceed it.
© Managing for sap may not be optimal for timber production but may
0 ana 0 o Any medical or pesticide use described in this publication is for reader information and
provide opportunities for growing food and medicine in the understory does notimply endorsement by the U.S. Department of Agriculture.
(i.e., forest farming). Acknowledgments: Literature review and tree species maps supporting this Science
Update were contributed by Ben Addlestone, Thomas Metzger, Wenyu Gao, and John
H H H 1 Munsell through a collaboration with Virginia Polytechnic Institute and State University.
L .C“mate Change COUld I_ncrease mortallty Of s.ugar maple’ partlcmarly A special thanks to Andy Hartsell for providing updated FIA data shown in the graphics.
in SOUthem States, Wh|Ch WOUId have nega'[lve COHSGQUGHCGS on the Photo Credits: sove: John Ruter, University of Georgia, Bugwood.org. Next page top
i i [Fevralh 70 BorTom: Joseph 0'Brien, USDA Forest Service, Bugwood.org; John Ruter, University of
IndUStry and economic IlveIIhOOd Of prOducerS. Georgia, Bugwood.org; T. Davis Sydnor, The Ohio State University, Bugwood.org.




(A) o Number of sugar maple trees Statusa
= 138
z @ In 2012, there were an estimated 2 billion sugar maple and red maple trees
2w that could be tapped; about 45 percent of these trees were in stands with
§ s insufficient density for commercial production.
L 126 s .
g ® Examining Forest Inventory and Analysis (FIA) data from 2006-2019 reveals
= 12 . .
R T S S that the number of sugar maple trees per acre has declined slightly over

TS atongen 0 the years (see chart [A]). Kansas had the most trees per acre, followed by

(B) 500 Net change in sugar maple MlnneSOta and M|Ch|gan.

@ There was a steady negative trend in net change in sugar maple from 2002-
2019, indicating that mortality and removals exceeded growth (see chart [B]).

@ High concentrations of mortality were recorded in West Virginia, the Upper
- Peninsula of Michigan, and most FIA units in New England.

100 ?Estimates are based on observations of at least one specimen of the species in an inventory plot (representing about 6,000 acres of
0.00 LD 6 D D S LD D6 o forest land). They are not based on all forest land for the State.
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Management and Implications

@ Sap production correlates with canopy size. Stands are thinned and widely
spaced to encourage wide crowns, creating tree forms that lower timber value.

o Forest farming of native plants for food and medicine in the understory of sugar
maple stands can provide alternative uses for private landowners and may
improve biodiversity conservation and income sources.

o Climate change models project continued loss of sugar maple habitat, especially
in southern regions.

o Significant changes in sugar maple populations would create major changes in
nitrogen cycling in eastern forests, with consequences to forest ecosystems.

o Climate change could affect maple syrup production if the number of sap flow
days declines.

References

Farrell, M. 2012. Estimating the maple syrup production potential of American forests: an enhanced estimate that accounts for density
and accessibility of tappable maple trees. Agroforestry Systems. 87: 631-641. https://doi.org/10.1007/s10457-012-9584-7.

Godman, RM.; Yawney, HW.; Tubbs, C.H.1990. Sugar maple. In: Burns, R.M.; Honkala, BH, tech. coords. Silvics of North America:
volume 2. Hardwoods. Agric. Handb. 654. Washington, DC: U.S. Department of Agriculture Forest Service: 78-91.

Iverson, L.; Matthews, S. 2018. Assessment of risk due to climate change: sugar maple. Appendix 2. In: Chamberlain, J.L.; Emery, MR,;
Patel-Weynand, T, eds. 2018. Assessment of nontimber forest products in the United States under changing conditions. Gen. Tech.
Rep. SRS-232. Asheville, NC: U.S. Department of Agriculture Forest Service, Southern Research Station: 249-251.

Legault, J; Girard-Lalancette, K.; Grenon, C. [and others]. 2010. Antioxidant activity, inhibition of nitric oxide overproduction, and in
vitro antiproliferative effect of maple sap and syrup from Acer saccharum. Journal of Medicinal Food. 13(2): 460-468. https://doi.
0rg/10.1089/jmf.2009.0029.

Lovett, G.M.; Mitchell, M. 2004. Sugar maple and nitrogen cycling in the forests of Eastern North America. Frontiers in Ecology and the
Environment. 2(2): 81-88. https://doi.org/101890/1540-9295(2004)002[0081:SMANCI]2.0.C0;2.

Murphy, BLL; Chretien, AR.; Brown, L.J. 2012. Non-timber forest products, maple syrup and climate change. The Journal of Rural and
Community Development. 7(3): 42-64.

Pierce, A. 2001. Sugar maple (Acer saccharum). In: Shanley, P, Pierce, AR,; Laird, S.A.; Guillen, S.A, eds. Tapping the green market:
certification & management of non-timber forest products. Sterling, VA: Earthscan Publications: 162-171.

U.S. Department of Agriculture Economic Research Service. 2017. Sugars and sweeteners yearbook tables: U.S. maple syrup
production, prices, and trade. Tables 43 and 44. https://www.ers.usda.gov/webdocs/DataFiles/53304/table44.xIs?v=42758. [Date
accessed: January 18, 2018].

U.S. Department of Agriculture National Agricultural Statistics Service. 2020. Crop production report: maple syrup. https://www.uvm,
edu/sites/default/files/Agriculture/2020.pdf. [Date accessed: October 27,2020].

Wu, D.; Wu, X.D,; You, X.F. [and others]. 2010. Inhibitory effects on bacterial growth and B-ketoacyl-ACP reductase by different species
of maple leaf extracts and tannic acid. Phytotherapy Research. 24: $35-S41, hitps://doi.org/10.1002/ptr.2873.

Citation: Chamberlain, J. 2020 (Revised June 2021). NTFPs from trees: sugar maple. Science Update SRS-140. Asheville, NC: U.S.
Department of Agriculture Forest Service, Southern Research Station. 2 p. https://doi.org/10.2737/SRS-SU-140.

The U.S. Department of Agriculture Forest Service Forest Inventory and Analysis (FIA) program tracks growth,
mortality, and removals of forest trees and more. For additional information: https://www:fia.fs.fed.us/

Learn more about nontimber forest products: Jim Chamberlain - james.l.chamberlain@usda.gov - https://www.srs.fs.usda.gov/staff/524

www.srs.fs.usda.gov/research/nontimber-forest-products/



https://www.srs.fs.usda.gov/staff/524
https://www.srs.fs.usda.gov/research/nontimber-forest-products/
https://doi.org/10.1007/s10457-012-9584-7
https://doi.org/10.1089/jmf.2009.0029
https://doi.org/10.1089/jmf.2009.0029
https://doi.org/10.1890/1540-9295(2004)002[0081:SMANCI]2.0.CO;2
https://www.ers.usda.gov/webdocs/DataFiles/53304/table44.xls?v=42758
https://www.uvm.edu/sites/default/files/Agriculture/2020.pdf
https://www.uvm.edu/sites/default/files/Agriculture/2020.pdf
https://doi.org/10.1002/ptr.2873
https://doi.org/10.2737/SRS-SU-140

