Beech Mortality and Drought in Maine

Introduction
The FIA (Forest Inventory & Analysis) plots in Maine have shown
an increase in beech (Fagus grandifolia) mortality from 0.9%
between 1982-95 to 3.3% between 1995-2002. During this time in
the northern counties on plots with > 5 beech, mortality averaged
about 15-20% of the measured stems.
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Precipitation was half of normal in 2001.
Driest areas correspond to areas with high
beech mortality.
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Hypotheses

Drought incited mortality event(s)
-Shallow, well drained soils predisposed trees to stress
-Nectria fungus kills weakened beech, not other tree species
and/or

-Warmer winters favoring scale insect incited the decline

Methods

12 townships in four northern counties in Maine were sampled
Paired 1/5 acre plots:
-High mortality Sites (typically >20% mortality of beech BA)
-Low mortality Sites (typically <20% mortality of beech BA)
Soil pit — drainage class, total depth, rooting depth
Measurements:
-Diameter of all trees > 4 in.
-Core 12 trees of alternate species (1 species) dominant or codominant

Beech

-Approximate area of bark up to 16 ft covered with scale insect, external
BBD defects, Nectria perithecia

-% Crown dieback

-Core and measure heights of all dominant and codominant beech

-Bark samples in fall containing perithecia for fungal culturing
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Analysis

Used of dendrochronology to evaluate
the relationship between:
-drought
-onset of tree dieback and mortality

Relate severity of mortality to:
-Site factors affecting rooting depths
- predisposition to drought stress
-Bark colonization by the Nectria
fungus.

Nectria Fungus Identification

Two Nectria species associated with BBD
-Exotic fungus- N. coccinea var. faginata
-Native fungus- N. galligena

Collected perithecia of Nectria from the bark on the lower stem.
-Bark discs extracted with arch punch in fall, frozen (-20 C),
then rehydrated in the lab to induce sporulation

Ascospore measurements off exuding perithecia used to
differenciate Nectria species

-Ascospore length >14.3um, N. galligena

-Ascospore length <13.3um, N. coccinea var. faginata

Micro- and macroconidia measurements of Cylindrocarpon
Anamorph vary by species

Culture Pigmentation and growth rates somewhat variable

Results

Characterized by under- productive vegetative
sprout thickets of small diameter stems.
-Higher stand densities
-Typically pole size stems
-beech, sugar and striped maple
-Younger cohorts
-Highly defective tree stems

BBD long associated with these stands
-Well established scale insect pop.
-Nectria coccinea var. faginata dominant
-Nectria galligena pop. scarce

Substantial mortality and dieback
Smaller diameter trees on plot more susceptible.

Stand Type I1- Unaffected Northern Forest

Characterized by large beech with
smooth bark
-Some trees > 200 years old

Presumably unaffected by BBD due to:
-extreme winter temps and/or
-geographic isolation

Now suffering substantial mortality
and dieback
-Scale insect present
-Both Nectria spp. present
-Tarry spot, a red-brown exudate,
bleeds from newly killed areas

High Mortality Site (HMS)

Low Mortality Site (LMS)

Township County Stand Type SFam'i T){pe
Mortality | AverageStand | Mortality | Average Stand Distribution
(%) Dieback (%) (%) Dieback (%)
T11R9 Aroostook 1 53 86 41 67
T1I0R7 Aroostook 1 33 55 7 31
T10R10 Piscataquis 1 72 74 33 25
T8R18 Somerset 1 50 85 8 53
T9RI18 Somerset 10 33 57 0 12
Oxbow PIt. Aroostook 1 32 63 14 44
T8 R6 Penobscot 1 71 82 29 67
T7R6 Penobscot 1 21 72 17 50
T4R11 Piscataquis 1 42 66 31 60
T16 R14 Aroostook 10 25 48 0 38 -
Big 20 Aroostook I 46 60 0 25 -
¥ 43 68 16 43 -

Figure 1- Comparisons of beech mortality and stand dieback in stands by township,

county, and stand type

Relative Abundance of Nectria spp.

Type | Type Il Type Ill

Nectria coccinea var.
faginata- most
abundant in vitro

Nectria galligena- 2
most abundant in vitro

Nectria sp.- 3rd most
abundant in vitro

T16R14 Preliminary Results

MEA + Penicillin G & Streptomycin
-76% Type |

-13% Type Il

-11% Type 111

-Type | & 111 have overlapping ascospore
measurements, but different growth

-Characteristics, pigmentation, and
conidial structures.

-Type 11l may be variation of Type 1

Updated Hypotheses

1. Stand type I- Beech stands on shallow, well-drained soils have been altered and weakened by BBD for years.
Drought occurring in 2001 incited mortality in these beech stands. Existing Nectria populations flourished on the

stressed trees.

2. Stand type I1- Beech stands on shallow, well drained soils have been historically unaffected by BBD. Warmer
winter temperatures in northern Maine allowed over-wintering populations of scale insect to build significantly and
weaken the trees. Drought occurring in 2001 incited mortality in these beech stands. Existing Nectria populations

flourished on the stressed trees.

Future Studies

Gather more tree cores to build a extensive chronology to capture drought as well as BBD advancement

into stands

Sample more field locations to evaluate the revised hypotheses.
-Transect may be set up to better capture sites with Stand Type Il in the

northern parts of the State

-Continued work with fungal cultures to better understand distribution and role of each type.

-Special Thanks to FHM for funding, Dave Houston and Seanna Annis for their expertise & contributions.




