Assessment of the Severity and Impact of Alder Dieback and Mortality in Alaska

Lori Trummer, USFS R10 FHP, Anchorage

TRANSECT INSTALLATION AND MONITORING

Notable dieback and mortality of thinleaf alder (Alnus tenuifolia) within riparian communities is occurring in South-central and Interior
Alaska. This is causing concern because alder is an important floodplain colonizer and keystone nitrogen-fixing species. We
installed monitoring transects in affected riparian communities in the Matanuska-Susitna Valley (M-S Valley) in 2004, Kenai
Peninsula (KP) in 2005, and in the Interior in 2006. With the transects we were able to a) monitor the spread and intensification of
dieback and mortality, and b) assess site conditions, associated canker fungi, and insect defoliation as potential factors

influencing dieback and mortality.

Twenty-one 100 ft-transects were installed representing 1,394 ramets (stems) within 301 genets (clumps of stems) (see map). For
each A. tenuifolia genet within a transect, stem condition, sprout abundance and condition, defoliation severlty, presence of stem
canker, distance to stream, and distance to road were Iy

collected. For three genets per transect, every stem
was marked and additional data were collected on
dieback severity and canker location. At each site,
characteristics such as the overstory and understory
vegetation were recorded.
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RESULTS AND DISCUSSION
Re-measurement of the South-central transects (M-S Valley and KP) and
installation of Interior transects in 2006 indicated:
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® Valsa melanodiscus, (anamorph Cytospora umbrina), a canker
pathogen that typically attacks hosts under stress, is consistently
associated with stem mortality (100% of dead stems in the Interior,
83% in the M-S Valley, 76% on the KP). This pathogen causes long
narrow girdling cankers on the main stem and lateral branches.
Cankers were found in the aboveground plant parts, not in the root
Crown or roots.
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* Despite the cooler and wetter-than-normal summer statewide in 2006,
alder dieback and mortality intensified to some degree at all sites
(Figure 1). Across six sites in the Matanuska-Susitna Valley, thinleaf
alder have undergone a dramatic two-fold increase in stem mortality in
two years with an average of 25% dead in 2004, 41% in 2005, and
56% in 2006. The trend at ten sites on the Kenai Peninsula is less
striking wih a 7% increase in dead stems from 2005 to 2006. In newly
installed transects in the Interior in 2006, 26% of the stems were dead.
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® The proportion of transects with at least one dead genet is 100% in
the M-S Valley, 70% on the KP, 20% in the Interior.

Figure 1: Dieback and mortality of thinleaf alder is continuing
across South-central and Interior Alaska. All monitored areas
have less than 60% healthy stems in 2006. An increase in dead
stems due to canker is anticipated across all regions in 2007.
Error bars on the figure represent standard deviation.

® Live sprouts were absent from at least half of the dead genets in 50%
of the MS-Valley, 60% of the KP, and 20% of the Interior transects.
We originally thought that death of the above ground stems would not
impact root sprouting and genet recovery. However, we are now much
less certain whether genet recovery will occur. This suggests potential
long term ecological consequences with the loss of alder.

We have only begun to consider climate as part of this
story. South-central and Interior have experienced hot/dry
record breaking summers from 2003-2005; and summer
temperatures since 1976/77 are at the highest sustained
levels since 1800. These long term climatic shifts may
contribute to host stress and/or favor the infection process
for V. melanodiscus.

® Alder dieback and mortality was unrelated to distance to stream,
distance to road, defoliation severity, or soil drainage in any of the
geographic areas. Although insect defoliation did not directly affect
dieback or mortality, this factor may contribute indirectly to host stress
and thus increased canker infection.

For more information: Lori Trummer, USFS R10 FHP, lrummer@fs.fed.us, (907) 743-9460
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IMPACT OF ALDER DIEBACK ON ECOSYSTEM NITROGEN BALANCE

This study 1) established replicated long-term plots along riparian forests within three Alaskan regions: Interior (Tanana
Valley), Matanuska-Susitna Valley (Eagle River), and Kenai Peninsula (Quartz Creek), 2) tagged and assessed stem
canker infection and the degree of basal area & canopy losses from stem canker within these plots, and 3) measured
nitrogen fixation rates and associated characteristics of both soils (climate and chemistry) and plants (nodule biomass,
leaf morphology and leaf chemistry, Frankia genetic structure) across a range of infected alder within each plot. The 512
randomly selected stems for N fixation measurements constituted approximately 14% of the greater than 3500 stems
surveyed in all plots across the three landscape regions. Results indicate:
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Figure 2: Across the 90 plants selected for N fixation measurements,
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the proportion of total basal area dead from canker infection scaled
linearly with the associated percentage of leaf area lost from these

plants.
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Figure 3: There is a high correlation between loss of nitrogen fixing
nodule biomass and canopy dead from canker.

RESULTS AND DISCUSSION

Substantial amounts of nodule biomass were dying in plots most heavily infected by
canker. As canker levels increased, declines in N fixation rates were detected at a
regional scale. Thus, we believe that combining N fixation rates with nodule biomass to
yield total N inputs will result in even greater effects of canker on N balance at the
ecosystem level. Further quantification of this relationship is underway.

For more information: Roger Ruess, University of Alaska — Fairbanks, ffrwr@uaf.edu, (907) 474-7153




