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Starting in 1996, Indiana forests were surveyed through the Forest Baselline Qieback: High initial dieback was not significant in any ecosections. Averages were influenced by a
Senvice’s Forest Health Monitoring (FHM) program. Indiana contains a Abstract few high-dieback plots.
total of 144 hexagonal plots, 38 of which are fully or partially forested. Changes reported in the ‘Forest Health Monitoring National Technical Report 1996 — Change in dieback: The ecosection (222-F) with large (= 2% / yr.) increasing dieback was not significant (P>t
An additional panel was added subsequent to establishment in order to 1999” (Conkling, Coulston, and Ambrose 2002) suggest that some Indiana forests = 0.39). A second ecosection (222-G) with large (= 2% / yr.) decreasing dieback was significant (P>t = 0.06 ).
harmonize FHM activities with the Forest Inventory and Analysis experienced high levels of dieback and mortality when compared with national-level All other changes were insignificant and/or negligible.
program (FIA), resulting in the inclusion of 10 additional forested plots. data trends. To better understand these findings, Indiana FHM data was analyzed: (1)
The impetus for our investigation was an unpublished paper entitled geographically, (2) by species group, and (3) by forest type. Dieback increase was
“Forest Health Monitoring National Technical Report 1996 — 1999, insignificant across almost all species and forest types. Conversely, some species 2) Statewide Dieback Analysis by Species :;?e"&:a 4:5 ;ZZ; B;f:ﬂ;: and annual dieback changein Indiana FHM for 10
The Technical Report related some of Indiana’s hardwood dieback groups’ dieback decreased significantly. Instances of high mortality were most common . i i '
(Figure 1) and mortality (Figure 2) as high compared to other Eastern in species (such as elm) susceptible to widespread, virulent diseases. This study’s short, Species in statewide dieback data: Four nana Grown Disback: (1 1998 Baslin an (2) Chance 199 . 2000
hardwood forests. time period overstates mortality, producing high dead-to-growth volume ratios species groups - dogwood, elm, walnut, and red RS SSBEHASKA(IH SRS BRESI Sht(E Chtno 568 =
' ) ' - especially when large-diameter trees die. This study demonstrates strengths and oak - all experienced significant improvements in ol R
Bath diback and mortality are likely to be distributed unevenly limitations in applying FHM data to track forest health by species and by forest type at their dieback levels. —
across mixed hardwood forests, especially when the cause is bictic the local level . ool
rather than climate-related (Shurtleff and Averre 1997). As a result, - Few observations were made for dogwood A\
certain species, forest types, and geographical locations may (n=18) and walnut (n=42); these species trends ool |
experience greater dieback and mortality than others. were affected by dramatic change in a few \ x
individual trees. Examples include: (a) large a0t \ 20
FHM design monitors national and ecosystem-level trends. The Objectives changes in “99%" dieback trees (lost apical S G \ /
effectiveness for this data to oversee more localized forest health dominance); and (b) poor condition trees _> st "
conditions has not yet been conclusively demonstrated.. removed by mortality, resulting in higher ol
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FIGURE 1: Average annual change in Indiana hardwood crown dieback, by *Objective 1 Zﬁ jj o | =49 j; ol Z? o VZ;cn Z; w | 093 ';zcg zz &) ?i m differences. Significant
ecosection 1996 - 1999 (Conking, Coulston, and Ambrose, 2002) : - i oni ; e b } differences were found
Indiana FHM data for 1996 - 2000 was obtained for review and analysis from the Forest 221 28 08 o898 between some species’
Senice. The data was compiled from field FHM surveys conducted during the years 1996 to 224 e C08l 08t 12 0s) S01 1000 t57 g, dieback changes.
2000, in Indiana FHM plots. Additional FHM plots from adjacent states were included where 22K 00 00 15 00 00
they shared the same ecosection as the Indiana plots. Data was grouped and analyzed using 251D 041 | 05! 061 | 03jcen| wr75h [+188 | 01

the Generalized Least Squares (GLS) model.
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® 03- 08 Ash Dieback g::-;:c\r;a\nm
® o512 *Objective 2 e
@ 2w From the Technical Report, FHM plots with exceptional dieback (Figure 1) and mortality
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(Figure 2) were identified on maps. Field data records were examined with FHM survey
personnel, and a descriptive analysis of factors (e.g. grazing, fire, disease) that appeared to
influence dieback and mortality at each sunwey site.
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Objective 3

£ Insufficlent Data
/1. Ecoregion seclion boundary

FHM data was aggregated according to species of interest, forest type, and geographical
considerations (Table 1). Species group and forest type data were analyzed within the
geographical groupings, using Generalized Least Squares (GLS) model. Once significant
relationships were identified, off-plot data (Figure 2) were employed to better understand the
meaning of these findings.

B. Mapping ecosection baseline and annual dieback by species: Baseline and annual dieback change
differences were found between Indiana ecosections for several species. Species such as elm, prone to Dutch
elm disease, experience much higher average dieback than other species. Ecosection averages for less
common species (such as walnut) may be influenced by individual trees with extreme dieback conditions when
sample size is small (e.g. ecosection 222-E in Figure 7).

Figure 2: Indiana har dwood mortality volume to gross growth volume ratio (ConKing, Coulston, and
Ambrose, 2002)

Table 1: Comparisons used to analyze Indiana FHM data 1996 - 2000.
Indiana Location

Ecosection Bailys Description Speciesof interest

Code Goographic
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American elm experienced the greatest number (7)
and volume (1,636 ft2 or 24%) of mortality,

e ol dibse it Table 2: Off-plot Dataused to interpret analysis of Indiana FHM data 1996 - 2000.

er :
BO o ThramSaton Takys s ndonk 1. Interviews vith Forest Service FHM personnel (Johnson 2002); 4 Palmer Droug ht Severity Index data (NOAA 2002); followed by black oak and big-toothed aspen (3
Indena 2. Observations from FHM surveysite notes; 5.Long-term growth and yield data from state forest each); box elder, black cherry, sassafras, white

inventories (Schmidt, Hansen and Solomakos 1998).

3. Stateinsect and diseasesurveys (Marshall 2002);

ash, and quaking aspen (2 each). =
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Figure 3: Indiana ecoregion sections (ecosections) (Bailey 1995).

Conclusions
1. Baseline and annual change in Indiana FHM foliage dieback (1996 - 2000) was significantly different between
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some species groups and geographic regions. Forest type comparisons were inconclusive.

2. With small sample size, trees that experience severe dieback from apical dominance loss events (typically wind or

lightning damage) can distort actual FHM crown condition averages.

3. Mortality volume may exceed growth in the short run. This is generally nothing to be too concerned about.

4. In this short-term study, chronic diseases (such as ashyellows) are not overwhelmingly evident in FHM crown
condition indicators, while more acute diseases (such as Dutch elm disease) are more demonstrable from FHM data.
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