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Research: Tree Health
Acid Rain and Sugar Maple Decline
Paul G. Schaberg, USDA Forest Service, Northern Research Station

Acid Rain and Cation Depletion

Calcium Depletion as a 
Unique Threat

Figure 1. Diagram of how acid rain can increase the leaching ex-
port of base cations (especially Ca) from forests so that natural 
nutrient cycling is disrupted and net Ca depletion occurs.
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Acid Raid: continued on page 20

Sugar Maple Decline 
as a Case Study

Evidence from Native Stands and 
Experiments

Figure 2. Proposed mechanism of sugar maple decline. This de-
picts how Ca de ciency can suppress stress response systems 
and predispose trees to decline following exposure to stress factors 
reported to contribute to sugar maple decline in the eastern United 
States and Canada (Schaberg et al. 2001, 2010).
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Acid Rain: continued on page 22

The Broader Landscape and your 
Sugarbush 

Figure 3. Calcium treatment-induced differences in growth (Basal Area Incre-
ment (BAI) for speci c year relati e to 199   the year before treatment began). 
The timing of treatment initiation and the 1998 regional ice storm (that damaged 
the crowns of dominant trees but released the co-dominant and intermediate 
trees examined here) are indicated. Treatment means with different lower case 
letters are statistically different (P < 0.05) based on ANOVA analyses. Data mod-
i ed from uggett et al. 200 . 
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