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2004 Vermont Forest Insect and Disease Highlights

Increase in damage by Arborvitae Leaf Miner was seen everywhere, but especially in Washington County,
where 1,009 acres were mapped. An additional 44 acres were mapped in Addison County. Excessively brown
trees looked much greener by the end of the growing season.

Ash dieback was mapped on 96 acres in Chittenden and Addison Counties. Thin ash crowns and chlorotic
foliage were common throughout the state, and scattered dieback was more noticeable in 2004. Drought from
previous years may account for problems seen on shallow soils or sites with variable moisture.

Balsam Woolly Adelgid populations collapsed due to cold winter temperatures in early 2004. Although no live
adelgids were seen in previously infested stands, mortality became increasingly noticeable in these stands. Over
10,000 acres with balsam fir mortality were mapped, compared to only 4,334 acres mapped 1n the region in
2003. Mortality was observed even in stands where adelgid populations, indicated by white wool, were light in
2003. Other stressors, like drought and root rot, are also likely to be playing a role.

Beech Bark Disease continued to be noticeable in 2004. Acreage mapped from the air increased in southern
Vermont but decreased in northern Vermont, for an overall decrease to 77, 983 acres compared to 91,926 acres
in 2003,

Birch decline was mapped on 7,836 acres. Most of the decline was observed on upper elevation paper birch.
Drought stress from previous years was the likely cause.

Birch defoliation affected over 66,000 acres of forest. Miners, including the birch leaf miner, Fenusa pusilia,
and the early birch leaf edgeminer, Messa nana, along with the birch skeletonizer, Bucculatrix
canadensisella, and Septoria leafspot, Sepforia sp., were responsible. Upper elevation paper birch trees had
widespread dieback and mortality, believed to be associated with recent drought years.

Bruce Spanworm damage was observed statewide, but was mostly at light levels. Defoliation was most
prominent on lower foliage and fewer than 400 acres were mapped from aerial surveys, mostly in Caledonia and
Orleans Counties.

Butternut Canker remains common throughout the state, resulting in much dieback and mortality. Uninfected
trees are rarely observed.

Diplodia Shoot Blight damage remained common at light levels on many species of pine and fir Christmas
trees in widely scattered locations. Heavy damage was also found on young Scots pines in Derby. Four
Diplodia isolates from declining red pine in Shaftsbury were typed as a more aggressive form.

Forest Tent Caterpillar defoliated over 90,000 acres in 2003. Southern Vermont was hardest hit, with about
75,000 acres defoliated, and most of the damage was in western Rutland County. This is where the last outbreak
began over 25 years ago, and where isolated areas of defoliation were observed in 2003.

Gypsy Moth larvae were commonly observed, and were sometimes numerous. Where they were associated
with significant defoliation, forest tent caterpillars or satin moth larvae were also present. Fungus-infected
caterpillars were observed in Putney.

Hartford was the epicenter of the hemlock woolly adelgid introduction, which resulted in an emergency
eradication project. 741 hemlocks, certified by inspectors to be free of hemlock woolly adelgid, had been
shipped to a nursery in Hartford in 6 shipments from nurseries in Pennsylvania and North Carolina. Because
some of these trees carried hemlock woolly adelgid from their state of origin, all the trees were ordered to be
destroyed. 413 of these were still at the Hartford nursery and burned on site. Additional trees had been shipped
to nurseries or outplanted throughout southern Vermont. All of those that could be located were also destroyed.
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Larch decline and mortality was mapped on 2,675 acres, compared to 4,606 acres in 2003. Triggered by
drought stress prior to 2003, trees continue to decline as eastern larch beetles take advantage of low vigor trees.

Damage by Maple Leafcutter larvae decreased from 2003. Noticeable but mostly light defoliation was
observed throughout the region. In some stands defoliated by forest tent caterpillar, sugar maple leaves
with any unchewed areas were damaged by maple leaf cutter. In Addison and Chittenden Counties, 328
acres of defoliation were mapped.

Oystershell Scale populations on American beech were light in most locations, and dieback was not heavy
enough to be detected by aerial survey.

Symptoms of ozone injury (stippling on upper leaf surface) were recorded at 28% of the 18 sites visited,
although few plants at each site had noticeable injury. Where injury occurred, the severity was light to
moderate. No locations had heavy injury. Black cherry plants were most commonly affected this year.

Overwintering populations of pear thrips had increased going into the season, especially in central and southern
regions of the State. Soil samples collected in the fall of 2003 indicated that thrips populations were higher than the
previous year in 39 of the 43 sugarbushes sampled. However, spring leaf development was very rapid in most of
the state and only very light, occasional damage to regeneration was observed. There was some noticeable,
heavier injury to high elevation sugar maple.

Saddled prominent defoliation was not reported, and no larvae were observed. However, populations
maybe increasing, as the moth catch at Spring Lake in Shrewsbury increased from none in 2003 to 2.0
per trap in 2004. Saddled prominent populations often increase simultaneously with other defoliating
caterpillars,

Spruce and fir dieback and mortality were mapped on 12,236 acres, similar to 2003, and were
attributed to continued effects from drought and winter injury in previous years. Some lower elevation
fir had been stressed by drought and balsam woolly adelgid in past years, resulting in current year tree
declines.

Wet site conditions remain a common cause of tree decline and mortality. Declines due to wet sites were

mapped on 19,039 acres. Damage reported in 2004 included fir Christmas tree mortality, ash dieback, and white
pine decline. A very wet summer contributed to an increase in the area affected.
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Vermont Forest Health Management Recommendations

The following recommendations summarize information of particular importance to forest managers. Additional
information can be found in the full report on Forest Insect and Disease Conditions in Vermont 2004, under
specific pests mentioned or in separate summaries for sugarbush and Christmas tree managers in the appendix.
For assistance in identifying pests, diagnosing forest health problems, on-site evaluations, and insect population
sampling, or to obtain copies of defoliation maps, management recommendations, and additional literature,
contact forest resource protection personnel or your county forester.

Good growing season weather conditions continued in 2004. With two favorable years in a row, tree condition
was generally good, and most mid-summer hillsides were covered with dark green foliage. Stress from previous
drought years did continue to cause impacts, particularly to white birch and eastern larch. Changes in foliage
chemistry, caused by the drought, may have increased populations of various defoliating caterpillars. Speaking
of which...

Where Maple is growing, forest tent caterpillar is a concern. Over 90,000 acres of defoliation were mapped in
2004, including forestland in twelve counties. Normally, trees refoliate, and replenish some lost food reserves,
but this rarely happened in 2004. Many stands were bare into October because the caterpillars, whose feeding
period was prolonged by cool weather, consumed refoliated leaves.

Following a forest tent caterpillar outbreak in Pennsylvania, trees growing on nutrient-rich soils were more
tolerant of defoliation. Sites with lower levels of calcium and magnesium, usually those with acid soils, had
more sugar maple decline and mortality. This was also the case after Vermont’s last outbreak, when most of the
maple decline occurred in the more acidic Green Mountain biophysical regions.

These more-forgiving nutrient-rich sites allow more management ﬂexibility We tested starch in the roots of
defoliated maples this fall, and were pleased to find plenty of starch in most trees that had been leafless all
summer... if they were growing on good sites. Apparently, they had been able to store some reserves in late Ma}f
and June. This was not necessarily the case for trees on shallow or nutrient-poor sites.

In 2004, defoliation was heavier where sugar maples were exposed to light: sugarbushes, recently thinned stands,
and roadsides. One reason: parasites of the forest tent caterpillar are more successful in closed stands, One
consequence: outbreaks last longer in recently thinned stands. Thinning also concentrates the same number of
caterpillars on fewer trees. In addition, trees are stressed from the recent activity, and root rot fungi have a head

start, with many new stumps to spread from.

We recommend delaying timber harvests in defoliated areas. Wait two or three years after the outbreak to
minimize additional stress on trees and to see which ones remain healthiest, amending UV A plans 1f necessary.
It’s best to mark sales of recently defoliated stands during the growing season, so crown condition can be rated.
Even if the caterpillar has not been heavy in the region, be flexible when scheduling timber sales, so they can be
postponed if populations build. Historically, outbreaks last 1-3 years in one region, but 3-8 years statewide, as

new regions are defoliated.

It is possible to protect foliage by aerial spraying of the biological insecticide, Bt. We do recommend this for
active sugarbushes where defoliation is predicted. In unusual situations, it may be cost-effective for timberland.

Movement of Pine logs, bark, and unprocessed bark mulch continues to be affected by pine shoot beetle. The
whole state of Vermont is now under quarantine, so pine may be moved freely within the state. However, all
shipments from anywhere in Vermont to Massachusetts, Connecticut, Rhode Island, or to parts of New York and
Maine, are regulated. Quarantine details can be found at www.vtfpr.org/protection/for_protect forhealth.cfm.

Although Hemlock remains threatened by hemlock woolly adelgid, the 2004 eradication effort stands a good
chance of being successful. Hemlocks from infested nurseries were distributed to 33 Vermont towns in the
spring. Fortunately, most had been on site for just a few weeks before they were removed and destroyed, and all
but 14 trees were located. A risk of establishment does exist, however, We will be checking around trees that
were removed to be sure adelgid didn’t spread to nearby hemlocks.

Encouraging research results: Hemlock woolly adelgids in eastern North America are closely related to adelgids
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from warmer parts of Japan, suggesting why they’ve stalled at cold hardiness zone 5a. Although this zone
extends into Vermont, extremely cold periods in recent winters have stopped their northward spread. We're
hoping that, once hemlock woolly adelgids are established in Vermont, cold will set them back frequently,
reducing their impact, and making it possible to maintain hemlock as a viable species.

The 2004 introduction demonstrated that inspection in the state of origin does not guarantee that nursery trees are
free of hemlock woolly adelgid. Vermont is amending its regulations to exclude all hemlock nursery stock from
infested counties. The regulations on hemlock logs, lumber with bark, and chips will remain essentially
unchanged. These are admissible, from areas under quarantine, to sites with a compliance agreement.

Hemlock management recommendations remain the same. Keep looking for hemlock woolly adelgid, and report
any suspects. Encourage vigorous hemlock, which will be less vulnerable if it becomes infested.

Balsam Fir mortality continued from a complex of stressors, including balsam woolly adelgid, drought stress,
bark beetles and root pathogens. New mortality areas should be rare, because balsam woolly adelgid populations
have crashed after two winters with extreme cold temperatures. Balsam fir may continue to decline n existing
mortality areas. With root rots and bark beetles established in those areas, harvesting activities should be done in
large groups, patch clearcuts, or other non-selective methods.

The Beech Bark Disease outbreak continues to progress, with symptoms also progressing in severity, from thin
crowns and chlorosis to dieback and mortality. Clean-stemmed, healthy crowned beech should be favored for
retention. More encouraging research results: if resistant trees are retained in the overstory, they produce a
larger share of the understory sprouts.

Birch, especially white birch at higher elevations, began to show the impact of multiple recent stresses, including
drought and defoliation, on top of a normally short life expectancy. Low elevation trees fared better, and are not

expected to decline. They have had fewer recent defoliations and their deeper soils make them less vulnerable to
drought.

Conditions for Oak have remained favorable. Gypsy moth caterpillars were more noticeable in 2004, and oak
stands should be watched for gypsy moth life stages.

White Ash had a tough year, with a variety of factors involved. Heavy seed and forest tent caterpillar, which
relishes white ash, caused impacts in some locations. Elsewhere, the drought years have initiated ash problems.
Thin crowns and dieback developed on some shallow sites or sites with variable moisture availability. In other
cases, drought seems to have made trees more vulnerable to cracking in the winter. In both cases, symptomatic
trees are mixed with trees that were not affected. Where these situations occur, the site remains risky. In
particular, assume that symptomatic trees will always be prone to problems following periods of drought. They
are probably a poor bet for the future. ;
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INTRODUCTION

The information in this report is based largely on aerial surveys to detect forest damage, as well as ground
surveys and observations of Vermont Forestry Division staff.

A statewide aerial survey was flown between June 30 and July 29 in district 1.2,3 and part of 4 to target the
early defoliators. District 5 and the remainder of District 4 were surveyed between August 25 and September 2
to target late season defoliators and general forest condition. Part of the survey was conducted using the digital
sketchmapping tool developed by the US Forest Service.
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WEATHER AND PHENOLOGY

2004 weather statistics based on Burlington data are summarized in Figure 1.
Winter

The winter of 2003-2004 was colder than normal. A couple of back-to-back heavy rainstorms in late October
2003 dropped over 4 inches of precipitation at the Essex weather station. With very little time between storms
for the ground to dry and the rivers to recede, low-lying areas across the state experienced flooding. These late
season rains reversed the recent pattern of low ground water levels in the fall, easing the fears of those
dependent on wells for their water. The first powerful, winter-like storm hit on November 13" and 14", High
winds with rain changing to snow came out of the west. Winds in excess of 50 MPH blew down trees and
power lines. The Champlain Valley got just a dusting, but Underhill was buried under 10” of heavy, wet snow.
Thanksgiving weekend was marked by high winds again, with gusts sweeping down Church Street in
Burlington, and toppling the 52 Christmas tree that was just lit up hours before. City workers cut it up and
chipped it; they replaced it with a 30’ tree.

December began with a cold spell more reminiscent of February than December...nearly a full week without the
thermometer going above freezing! Light snows, flurries and squalls throughout the period.

A huge storm on December 7-8 dropped the most early season snow on Vermont since 1900. This storm
resulted from the consolidation of two storms; one storm coming from Canada pulled a coastal nor’easter back
up into Vermont, where it stayed for more than 30 hours, Widespread snow was accompanied by high winds
and temperatures in the teens. More snow fell south and east of the Champlain Valley, but, even so, Essex
recorded 17.2”. Underhill received 33.5 inches. Storm totals from 1-2 feet were common across the state.

Three days later, the next weather system washed much of the snow away, with 0.81” of rain recorded at the
Essex station. The following weekend, another nor’easter came up the coast dumping 17.5” of snow in Essex
and up to 2 feet elsewhere in a band from Grand Isle County, through central, and into southeastern Vermont.
Southern and eastern portions of New England saw the snow change over to rain early on, so the greatest snow
accumulations came to Vermont and northern New Hampshire. Two days later there was another rain event,
ending with a changeover to snow again—heavy, wet snow that stuck to everything (another 8.7” at Essex). By
mid-December most places in the state had already had three or four substantial snowfalls, with rains in between
to melt them away. All this precipitation brought Lake Champlain up to 99.4” by late December—only a few

- inches below flood stage! This is usually the time of year when the lake is nearer to its lowest level.

The New Year brought an end to the wild storms of December, but arctic blasts of cold air gave us overnight
lows in the minus teens and daytime highs barely over zero. Fortunately, most areas in northern parts of the
state had at least a ten-inch blanket of snow to protect them from the bitter cold. The extreme cold did injure
some cold-sensitive species and varieties growing at the edge of their hardiness zones in southern Vermont.
January was the 6" coldest and the 2™ driest January on record at the Burlington weather station. For thirty days
(January 4" to February 2"), the temperatures did not rise above freezing. A -22°F and a -26°F punctuated the
cold period. This cold, dry spell was just what the lake needed, as the level dropped back to 97" by early
February. Finally, a 6” snowfall on the 4" brightened up the landscape with a fresh coat of white.

February continued the generally cold and dry trend...still below zero at night, but warming to near freezing
during the bright, sunny days. One stretch of clear, cold days (February 23™.28") brought six consecutive days
of 100% of possible sunshine. The first real break in the cold weather did not occur until the last weekend of
February. The overnight low on March 3" was above freezing—the first time since Christmas!
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Figure 1. Monthly average temperature and monthly total precipitation in 2004, compared to normal, for
Burlington, Vermont. Data from the Northeast Regional Climate Center (http://met-www.cit.cornell.edu).

precip —e— normal

Spring

The first sap runs for maple sugaring did not come until the last weekend in February. The season got off to a
great start with nearly ideal temperatures for the first twelve days of March—overnight lows in the mid-twenties
and daytime highs in the upper 30’s and low 40’s. Only three nights failed to drop below 32°F during the
stretch. The taps dried up with the return of cold weather in late March...March 22™ seeming more like January
22" with a temperature of 4°F and wind chills below zero. By April 2", the sugaring season was over for many
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sugar makers in the Champlain Valley. Cool, dry weather lingered on through the early part of April, extending
the sugaring season for those sugarmakers who hadn’t already pulled their taps. It was generally a good year—
better than 2003, and marked by an especially good flavor to the syrup. :

On April 13™, 14" and 15", the dry spell ended with three days of rain followed by temperatures in the 50’s and
60’s. Signs nf spring were showing up everywhere. A few days of warm air (80-85"F) at the end of April and
into early May jump started the phenology of most trees and shrubs, and brought many spring wildflowers into
bloom. May was characterized by moisture (5% at Essex) and cool temperatures. Weekly spring cumulative
growing degree days appear in figures 2 and 3. Sugar maple phenology observations are surmnanzed in figures

4-5 and Table 1.
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Figures 3. Weekly spring cumulative growing degree days for Stowe and Underhill, Vermont in 2004
compared with mean 1993-2004 accumulations. 50° F is used as the threshold of development.
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Figure 5. Dates of sugar maple budbreak in Springfield, Underhill and Stowe, Vermont, 1993-2004.
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Summer

wettest in Burlington; August was

The moist, cool conditions continued for the whole summer. July was the 6"

the 4™ wettest; the temperature did not reach 90°F all summer. The persistent, strong weather pattern made the

summer of 2004 (June-August) the 3™ wettest in more than 110 years of record keeping in Burlington.

Hartford) and in parts of Chittenden and Pittsfield. Another unusual

thunderstorm caused flooding in Stowe when 4 inches of rain fell on Moscow in 1 hour. Flooding also occurred

A thunderstorm with high winds, on June 9, caused scattered blowdown in northeastern Windsor County
in Canaan from the same storm.

(Woodstock, Pomfret, Hartland,

stream was in an uncharacteristically stable position most of

According to the National Weather service, the jet

then curving northward with that tropical moisture

toward New England. While Vermont never recorded any 90° temperatures, Alaska did!

the summer, dropping far south to the Gulf of Mexico and
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Table 1. 2004 First observation dates of phenological development and growing degree day accumulation from
three sites in Vermont 50°F is used as the threshold of development.

Weather and Phenology

Biological Indicator Springfield Stowe Underhill

PLANT DEVELOPMENT
' i i A e e St S
Showing Green
Fir, Balsam 5/1 (79) 5/7 (99)
Fir, Fraser 5/15 (191)
Budbreak
Apple 4/23 (0)
Apple, MacIntosh 4/23 (31)
Ash, White 4/24 (41) 5/7(111) 5/1(128)
Beech
iCherry, Black | 4/18 (1)
Elm, America 4/23 (27)
Fir, Balsam 5/2 (95) 5/14 (190)
Hemlock 4/18 (1) 5/14 (173) 5/18 (230)
Maple, Red 4/22 (27) 4/26 (33)
Maple, Sugar 4/23 (27) 5/1 (79) '5/4 (96)
Oak, Red 4/30 (43)
Flowers
Apple, Dolgo Crab 5/14 (173)
~ |Aspen, Quaking 4/9 (1) 4/13 (0)

ICrocus 4/6 (1)
Dandelion 4/19 (4)
Honeysuckle, Tartarian 5/18 (223)
Lilac 5/16 (202) 5/20 (247)
Maple, Red: 4/15 (1) 4/19 (15) 4/22 (24)
Maple, Silver 3/30 (1) /
Maple, Sugar 4/28 (33) 5/4 (96)
Plum, Canada 5/6 (105)
Shadbush 5/5 (101) 5/7 (99)
Full Green Up 6/7 (357) l
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INSECT DEVELOPMENT

w —_— e e

Balsam shootboring sawfly adult 4/29 (0)

[Eastern tent caterpillar (first nest) 4/22 (27) 5/2 (95) 5/3 (59)

[European snout beetle 5/27 (258)

Maple leafcutter (adults) | 5/12 (146)

Maple leafcutter (first cuts) 6/30 (473)

Pear thrips (first adults) 4/12 (0) 4/15 (19)

Pear thrips (first larvae) 5/28 (283)
M -——I—-—-—-—'o—_—""-"""'"-a—n—-—

[OTHER OBSERVATIONS

Spring peepers calling 4/13 (0)
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This situation did provide a very beneficial mix of sun and rain...no oppressive heat and never more than 3 or 4
days until the next good rain. Most plants responded with lush foliage, especially when compared to the recent
droughty summers. Farmers did not fare so well, however. Many lost entire fields when seed rotted or washed
away. Even the corn that did come up grew poorly due to the cool soil temperatures. Suburban lawns and the
surrounding woodlots and forests put out luxuriant growth. The table was set for a variety of insect pests that
appeared to feast on the leaves. Fall cankerworms, eastern tent caterpillars, viburnum leaf beetles and forest tent
caterpillars were just a few of the most numerous (see defoliator section). Over 90,000 acres of forest was
moderately to heavily defoliated in Vermont by forest tent caterpillars (mostly in Rutland and Addison
counties).

The last few days of August were nothing short of spectacular for rainfall—5.66” of rain fell in about 54 hours
in the Champlain Valley! Roads washed out, and corn crops were lost on low-lying fields. Lake Champlam
swelled with the runoff, rising to over 98’ above sea level in early September...the highest level it ever reached
in that month of the year. Rain from the remnants of 3 hurricanes: Bonnie (August 13-14); Francis (September
9-10); and Ivan (September 18-19) made their way to Vermont adding to the already impressive rainfall totals

(Figure 6).

2004 Vermont Fire Weather Station
Monthly Rainfall Amounts

R

- Apr May Jun Jul

ELMORE BESSEX ODANBY @ MARLBORO

OST JOHNSBURY E

Figure 6. Monthly rainfall amounts (in inches) at Vermont fire weather observation stations through fire season,
April — October 2004. -
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Except for the rain from the hurricanes, September arrived with a welcome break in the weather pattern. The
sun’s energy was waning, and that affected the jet stream. Mostly dry weather from the west and north moved
over Vermont throughout September and October. Some foliage appeared to turn color a little early (especially
the red maples—and not necessarily only those on water stressed sites). Apple growers boasted a good crop—
the apples were big and early (7-10 days) but wild apples were not as abundant due to early season blights.
Acorn and beechnut production was light as well.

There wasn’t a widespread hard frost until mid-October. Mosquitoes were still bothersome in the woods well
into October. Many pleasant, mild days allowed leaf peepers the opportunity to view the spectacular fall
foliage. Those stands of trees that were defoliated by forest tent caterpillars were the rare exceptions to an
otherwise beautiful fall.
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FOREST INSECTS

HARDWOOD DEFOLIATORS

Birch Defoliation- |

Birch defoliation affected over 66,000 acres of forest (Table 2). Actual acreage was greater since some
regions were surveyed in July, before the damage occurred. Miners, including the birch leaf miner,
Fenusa pusilla, and the early birch leaf edgeminer, Messa nana, along with the birch skeletonizer,
Bucculatrix canadensisella, and Septoria leafspot, Septoria sp., were responsible. Upper elevation

paper birch trees had widespread dieback and mortality, believed to be associated with recent drought
years.

Table 2. Mapped acres of damage by birch defoliation by birch leaf miners, birch skeletonizer, Septoria
leafspot and other agents in Vermont i 2004.

County Acres
Addison _ 2945
Bennington
Caledonia 6728
Chittenden 6281
Essex 4937
Franklin 4326
Grand Isle
Lamoille 14814
Orange 3881
Orleans 6157

"Rutland
Washington 15851
Windham
Windsor 750
Total 66669

)
l

Bruce Spanworm

Bruce Spanworm, Operophtera bruceata, damage was observed statewide, but was mostly at light
levels. Defoliation was most prominent on lower foliage and fewer than 400 acres were mapped from
aerial surveys, mostly in Caledonia and Orleans Counties.

Late fall trapping in 2003 (Table 3) had indicated that Bruce spanworm populations would be as high
or higher in south central Vermont than elsewhere in the state. The highest populations statewide were
in Killington, in a stand where defoliation occurred in 2003. This stand was also defoliated 1 2004.
Other sites in the region were also moderately defoliated including locations in Plymouth and Mt.
Holly. In these sites, beech and sugar maple were fed upon equally, while white ash wasn’t touched.

Moth activity in the fall was noticeable in sugarbushes throughout the region, although no heavy
populations were reported.
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For the third year, egg-laying traps were placed in sugarbushes of concerned landowners. Counts from
four locations in 2002 yielded 270 to 992 eggs per trap and averaged 570, while resulting defoliation in
these sites in 2003 ranged from 5% to 27% and averaged 16 percent. In 2003, 14 traps were deployed
and egg counts ranged from 0 in Greensboro to 1061 in Killington, and averaged 223. The Killington
site received the most defoliation in 2004, Traps were deployed at five sites in 2004, and no eggs were
found on any of the traps (Table 3).

Table 3. Number of Bruce spanworm eggs on traps deployed in late fall of 2002-2004, and percent defoliation
in trap areas in 2003.

Town Number of eggs | % defoliation in | Number of eggs | Number of eggs

; - in 2002 2003 in 2003 in 2004
Sheldon 270 5 52

Cabot 680 14 484

Derby 339 27 18

Derby 992 18 6

Richford 282

Underhill 40 0
Cabot 333

Belvidere 367

Greensboro 0

Vershire 158

Vershire 24

Killington 1,061 0
Pittsfield 272 0
Shaftsbury 24 0
Huntington 0
Total 2,281 64 3121 0
Average 570 16 223 0

————— e —— - =

!!
?!
;I

Forest Tent Caterpillar

Forest Tent Caterpillar, Malacosoma disstria, defoliated over 90,000 acres in Vermont (Table 4,
Figures 7). Southern Vermont was hardest hit, with about 75,000 acres defoliated, and the most
damage was in western Rutland County. This is where the last outbreak began over 25 years ago, and
where isolated areas of defoliation were observed in 2003.
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Table 4. Mapped acres of damage by forest tent caterpillar in 2004.

County Acres
Addison 8275
Bennington 13767
Caledonia 86
Chittenden 3491
Essex

Franklin 2164
Grand Isle

Lamoille 210
Orange 288
Orleans 197
Rutland 39789
Washington 754
Windham 8122
Windsor 13413
Statewide 920556

Caterpillars became noticeable in the spring, with dramatic numbers hanging on threads from host

I

trees in mid-May. By early June many sugar maples, white ash, red oak, and basswood were heavily
defoliated. Gypsy moth caterpillars were commonly observed with forest tent caterpillars in defoliated

stands, although at lighter levels. Sugar maple stands with lower basal areas received heavier
defoliation than more densely stocked stands. Defoliation in mixed beech/sugar maple stands was

lighter than in pure sugar maple stands.

Hardwood Defoliators
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Figure 7. 2004 defoliation by forest tent caterpillar in Vermont.
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By late June, trees that were defoliated had begun to refoliate, and the new refoliation was app arently
consumed by caterpillars. One defoliated sugarbush in Ira was observed to have partially greened up,
and was bare again by early July.

In early July, pupation was well underway in defoliated areas. However landowners reported that
caterpillar feeding was observed for an additional four weeks. Trees that were green in early July were
defoliated by the end of the caterpillar feeding period. We believe that cool summer temperatures
prolonged egg hatch and/or caterpillar feeding, extending the time period over which defoliation
occurred, and leading to refoliation failure in most defoliated stands.

In October, four heavily defoliated stands that remained bare, and one moderately de foliated stand,
were examined by cutting down selected trees. Upper crowns in heavily defoliated stands had good
shoot growth early in the season, with up to two additional short lengths of terminal growth, as
indicated by the presence of bud scale scars. Some of these short shoots had stubs of apparently
chewed petioles. Some trees had scattered clusters of small, deformed leaves in the upper crown.
These trees still had not dropped their leaves in late November. In fact, casual observation suggests
that they had expanded somewhat by that time. Anthracnose was not observed to be a factor in
refoliation failure.

Lower crowns were most likely to have some partially chewed leaves from the first (May) flush, and
no evidence of refoliation. Lecanium scale was heavy in many sugarbushes on lower crown twigs.

Starch reserves in defoliated sugarbushes were rated as part of a Forest Health Evaluation Monitoring
project, funded in part by the US Forest Service. By late November, looking at data from 30 trees in
three heavily defoliated sugarbushes, all of the non-refoliated trees growing on good sites were high or
medium in starch. The only trees with low or depleted starch ratings were trees that had green
refoliation present on the trees in November or defoliated, bare trees growing on shallow soils.
Apparently trees were able to put away adequate food reserves, even though they were bare from mid-
June on, as long as they didn't spend a lot of energy trying to grow a fresh batch of leaves, and they
didn't have major site limitations.

Because many of the defoliated stands are in the more calcareous Taconic range and Waits River
formation, most of the heavy damage occurred on sites with good cation availability. This is expected
to help in tree recovery. However, bud mortality is expected in shoots that refoliated late in the season.

There is evidence that populations may be collapsing in some areas. Larval mortality and fungus-
coated cadavers were observed in some stands being defoliated for the second year in a row. Pupal
parasitism was common, with up to 50% parasitism in one heavily defoliated sugarbush. Moths and
egg masses were small in many defoliated stands, and egg masses were often incompletely formed.

Egg sampling is being done in sugarbushes, and other areas of concern, to determine if they are likely
to be defoliated in 2005. Preparations are being made for foliage protection in sugarbushes where
defoliation is predicted.

Moth counts in southern Vermont traps increased from 2003 (Figure 8-9). These traps are all placed in the north
and central part of the state, much of which did not receive significant defoliation in 2004. Damage may be
more noticeable in the Green Mountain range in 2005.

Hardwood Defoliators 21



- — ———— - e —
— —_— —

Average # of moths caught/trap

2002 2003 2004

Barnard 46212 35 250
| Fairfield -—— I3 L5
Huntington Q.2 r 55 S
Huntington (NAMP 027) 6.0 . .64 _.10.0
Killington - 6.8 s 200
Rochester (Bethel) 0 R R (1,
Roxbury T I ) E5eE ]
SB 2200 FENE o Tele < 21853
VMC 1400 SR (e S80S
VMC 2200 3.0 7.0 6.3
VMC 3800 [P s by (U]
Waterbury A0 T i (0
Waterville 0.0 133 {3
Average 5.2 6.9 10.0

Figure 8. Average number of forest tent caterpillar moths caught in pheromone traps, 2002-2004. There were
4-5 traps per location in 2002 and 3 traps per location in 2003-2004.
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Gypsy Moth

Gypsy Moth, Lymantria dispar, larvae were commonly observed, and were sometimes numerous.
Where they were associated with significant defoliation, forest tent caterpillars or satin moth larvae
were also present. Gypsy moth larval development was slower than normal. They were only in the gud
or 3" instar by the 2™ week of June. Fungus-infected caterpillars were observed in Putney.

Egg masses in focal area monitoring plots and control plots increased from 2003 (Figures 10-11).
Scattered defoliation 1s expected in 2005.

|

# of Gypsy Moth Egg Masses

e per 1/25™ Acre Plot:

Sandbar
Brigham Hi% 2003 2004
Arrowhead 1.5 2.5
Brigham Hill 25 2.0
i Ft. Dummer j
_ Middlesex 0 2.0
Minards Pond 0.5 2.0
Mount Anthony 1.5 0
7 Perch Pond 0 0
Perch Pond /= Rocky Pond 0 0
Sandbar 3.0 | L
, OF i boci Tate Hill 0 300
Average 1.0 4.4
inards Pond
Tate Hill . .
Mt. Anthory k ® F1,
Llummer

Figure 10. Gypsy moth egg mass counts from focal area monitoring plots, 2004. Average of two 15 meter
diameter burlap-banded plots per location.
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Figure 11. Gypsy moth egg mass counts from focal area monitoring plots, 1987-2004. Average of ten
locations, two 15m diameter burlap-banded plots per location.

Maple Leaf Cutter

Damage by maple leaf cutter, Paraclemensia acerifoliella, larvae decreased from 2003.
Noticeable but mostly light defoliation was observed throughout the region. In some stands
defoliated by forest tent caterpillar, sugar maple leaves with any unchewed areas were damaged
by maple leaf cutter. In Addison and Chittenden Counties, 328 acres of defoliation were
mapped (Table 5).

H

Table 5. Mapped acres of damage by maple leaf cutter in 2004.

County Acres
Addison 120
Chittenden 207
Total 328

Saddled Prominent

Defoliation by the saddled prominent, Heterocampa guttivata, was not reported, and no larvae
were observed. However, populations may be increasing, as average moth catch increased
from 0.1 in 2003 to 0.9 in 2004 and catch at Spring Lake in Shrewsbury increased from none in
2003, to 2.0 per trap in 2004 (Figures 12-13). Saddled prominent populations often increase
simultaneously with other defoliating caterpillars.
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Figure 12. Average number of saddled prominent moths caught in pheromone traps in
Vermont in 2004.
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Figure 13. Average number of saddled prominent moths caught in pheromone traps 1999-2004. Average of 3-
4 multi-pher traps per location, and 5-6 locations per year.
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OTHER HARDWOOD DEFOLIATORS

INSECT HOST(S) LOCALITY REMARKS

Alder Flea Beetle Alder Northeast Kingdom  Damage much lighter than in
2003.

Altica ambiens

Birch Leaf Folder Yellow birch Widespread Common but light.

Ancylis discigerana

Birch Leaf Miner Paper birch Throughout Contributed to paper birch
foliage browning by late
summer, although most of
the birch browning was
fungal in origin. Caused
widespread defoliation but

Fenusa pusilla less damage than in 2003.

Birch Skeletonizer Paper birch Reported in Principal cause of birch

Yellow birch northern parts of the  defoliation in many
Bucculatrix canadensisella state, but not notable  locations.
in southern VT

Bruce Spanworm See narrative.

Operophtera bruceata

Cherry Scallop Shell Moth  Cherry Widely scattered Occasional nests on saplings.

Hydria prunivorata

Early Birch Leaf Paper birch Throughout Contributed to paper birch

Edgeminer foliage browning by late
summer, although most of
the birch browning was

Messa nana fungal in origin.

Eastern Tent Caterpillar Cherries Throughout Very heavy levels causing

Apples widespread defoliation of by

early June. Defoliated trees

Melacosoma americanum refoliated successfully.

Fall Cankerworm Boxelder and Chittenden County Heavy defoliation in the

Alsophila pometaria

others

and other scattered
locations

Lake Champlain and
Winooski River Valleys; 62
acres mapped. Elsewhere,
individual larvae commonly

observed.

Fall Webworm

Hyphantria cunea

Hardwoods

Widespread

Common at low levels,
similar or shightly down
from 2002 and 2003.

Forest Tent Caterpillar

Malacosoma disstria

See narrative.
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INSECT HOST(S) LOCALITY REMARKS
Green Fruitworm Hardwoods Southern Vermont Individual larvae frequently
observed on hardwoods in
Probably Lithophane May.
aniennaita
Gypsy Moth See narrative.
Lymantria dispar
Half Winged Geometer Boxelder Champlain Valley Some larvae associated with
and other scattered fall cankerworm defoliation.
Phigalia titea locations
Japanese Beetle Many Throughout Population levels similar to
2003 or down somewhat.
Popillia japonica No significant damage
reported.
Large Aspen Tortrix Quaking aspen Rockingham Associated with defoliation
in Rockingham area.
Choristoneura conflictana |
Locust Leaf Miner Black locust Widely scattered Common where locust
occurs but damage sharply
reduced from 2003, with
only moderate defoliation
observed in stands with
heavy recent damage.
However, mortality
continues in some of these
Odontata dorsalis stands.
Maple Leaf Cutter See narrative.
Paraclemensia
acerifoliella
Maple Leafblotch Miner Sugar maple Lamoille County Light damage; down from
2003.
Cameraria aceriella
Maple Trumpet Sugar maple Widely scattered Light damage. Only
Skeletonizer occasionally observed this
ear.
Epinotia aceriella
Maple Webworm Sugar maple Widespread Very noticeable late in the

Tetralopha asperatella

year. Commonly observed
causing heavy damage to
remaining leaves in stands
already defoliated by forest
tent caterpillar. Particularly
common in leaves occupied
by tent caterpillar pupae.
Increasing. Many adult
moths seen in Groton.

Hardwood Defoliators
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INSECT HOST(S) LOCALITY REMARKS

Mountain Ash Sawfly Mountain ash St. Johnsbury Ornamentals.

Pristiphora geniculata

Oak Leaf Tier Red Oak Chittenden County Decreasing.

Croesia semipurpurana

Qak Skeletonizer Red Oak Scattered Occasionally observed
causing only light damage.

Bucculatrix ainsliella

Pear Slug Sawfly Shadbush Stowe Ornamentals.

Paper birch Jeffersonville

Caliroa cerasi

Rose Chafer Many Widespread Ornamentals.

Macrodactylus subspinosus

Saddled Prominent See narrative.

Heterocampa guitivata

Satin Moth Poplars Widely scattered Thought to be decreasing in
many locations, however I
ncreasing in the Champlain
Valley. In addition, caused
heavy defoliation of small
stands of quaking aspen 1n
Rockingham and
Springfield. Cocoons of the
parasite, Cotesia
melanoscelus, were
collected by the Agricultural

Leucoma salicis Research Service from one
defoliated site.

Viburnum Leaf Beetle Viburnum Statewide Moderate to heavy damage
n ormamental and
ative viburnum.

Pyrrhalta viburni

Willow Flea Beetle Black willow Champlain Valley Common at stable levels.

Rhychaenus rufipes

Hardwood Defoliators
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SOFTWOOD DEFOLIATORS

INSECT

HOST(S)

LOCALITY

REMARKS

Arborvitae Leaf Miner

Northern white cedar

Widespread

Increase in damage seen
everywhere, but especially
in Washington County,
where 1,009 acres were
mapped. An additional 44
acres were mapped 1n
Addison County.
Excessively brown trees
looked much greener by
the end of the growing

Argyresthia thuiella season.

Green Hemlock Needle Hemlock Southern Vermont Commonly observed in the

Miner spring.

Coleotechnites

apicitripunctella

Introduced Pine Sawfly White pine Springfield Noticeable larval activity

in mature stand in late

Diprion similis May.

Larch Casebearer Larch Scattered Damage remains very low.

Coleophora laricella

Red-marked Caterpillar Hemlock Norwich Single larva observed.

Feralia jocosa

Spruce Bud Moth Blue spruce Lamoille County  Light damage.

Zeiraphera canadensis

Spruce Budworm Balsam fir Widespread Populations remain low,
White spruce with no visible defoliation.

Choristoneura

fumiferana

Yellow-Headed Spruce  Blue spruce Orleans, Heavy damage to

Sawfly White spruce Caledonia and ornamentals. Many

Lamoille homeowner calls.
Pikonema alaskensis Counties

Softwood Defoliators
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SAPSUCKING INSECTS, MIDGES AND MITES

Balsam Woolly Adelgid _

Balsam Woolly Adelgid, Adelges piceae, populations collapsed due to cold winter temperatures in
early 2004. Although no live adelgids were seen in previously infested stands, mortality became
increasingly noticeable in these stands. Over 10,000 acres with balsam fir mortality were mapped,
compared to only 4,334 acres mapped in 2003 (Table 6, Figure 14).

Mortality was observed even in stands where adelgid populations, indicated by white wool, were light
in 2003. We know that high numbers of adelgids are not necessary to cause fir mortality.
Nonetheless, it is possible that the insect was not detected in the first year(s) of the infestation. Other
stressors, like drought and root rot, are also likely to be playing a role.

Table 6. Mapped acres of damage by balsam woolly adelgids in 2004.

County Acres
Addison 15952
Bennington 52
Rutland 5¢1:50)
Windham 1,386
‘Windsor 2,695
Total 10,854

I
I
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2004 Dieback and Mortality
from Balsam Woolly Adelgid

Damage areas detected and mapped
by aerial sketchmap survey.

Map indicates approximate location of damage

Figure 74. 2004 damage by balsam woolly adelgid. Mapped area is 10,802 acres.
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Hemlock Woolly Adelgid '

Hartford was the epicenter of the hemlock woolly adelgid, Adelges tsugae, introduction, which resulted
in an emergency eradication project. 741 hemlocks, certified by inspectors to be free of hemlock
woolly adelgid, had been shipped to a nursery in Hartford in 6 shipments from nurseries in
Pennsylvania and North Carolina. Because some of these trees carried hemlock woolly adelgid from
their state of origin, all the trees were ordered to be destroyed. 413 of these were still at the Hartford
nursery and burned on site. Additional trees had been shipped to nurseries or outplanted throughout
Vermont (Figure 15). All of those that could be located were also destroyed.

Additional infested plants, originating from a nursery in New Hampshire, were also detected in Chester
and Stowe. These trees were also removed and burned.

Many additional inspections were conducted on nursery stock recently imported from Pennsylvania
and by request of homeowners and landscapers. Hemlock woolly adelgid was not found on any
additional hemlocks.

Several sites in Windham County were visited to determine if hemlocks could be correctly identified
on large-scale true color, non-stereoscopic photos provided by the Natural Resource Conservation
Service. Accurate type maps would assist in managing hemlock woolly adelgid. Results of the visits
are pending.

A hemlock woolly adelgid detection survey was begun near sawmills and nurseries 1n southern

Vermont. Ten trees were visited per site, with 8 branches inspected per tree. No hemlock woolly
adelgids have been detected.
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Oystershell Scale

Oystershell Scale, Lepidosaphes ulmi, populations on American beech were light in most locations, and dieback

was not heavy enough to be detected by aerial survey. Populations of the scale insect in our survey plot in

Camel’s Hump State Forest in Huntington dropped to the lowest level ever seen when viewed as number of
scales per unit length of new growth (Figure 16, Table 7).
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Figure 16. Oystershell scale populations in three tree canopy levels in Camel's Hump State Forest, Huntington
VT, 1987-2004. Average for 10 current year twigs/tree per crown class, collected in autumn.
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Table 7. Number of oystershell scales on current year beech twigs in Camel's Hump State Forest, Huntington
VT, 1993-2004.

Average Number of Mature Viable Scales Per Twig

1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Suppressed 1.2 2.1 9.0 0.6 24 4.0 0.7 2.9 4.2 11.0 2.1 1.4
Intermediate | 1.4 8.4 16.8 2 2.6 3.3 2.8 12.1 10.4 14.7 1.2 3.4
Codominant | 4.8 34 113 0.2 4.5 4.2 2l 73 1.4 4.0 0.7 2.0
Sapsucking Insects, Midges & Mites 34
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Pear Thrips

Overwintering populations of pear thrips, Taeniothrips inconsequens, had increased going into the
season, especially in central and southern regions of the State. Soil samples collected in the fall of 2003
indicated that thrips populations were higher than the previous year in 39 of the 43 sugarbushes sampled,
with a mean number of 1.23 thrips per sample (Figure 17). Yellow sticky traps that were used to
evaluate emerging spring populations at Proctor Maple Research Center in Underhill showed an
average of 10.7 thrips per trap over the 9-week survey period (Figure 18), with the majority of thrips
emerging during the week of April 15-22. During that week, 62% of the thrips taken on sticky traps
emerged. However, spring leaf development was very rapid in most of the state and only very light,
occasional damage to regeneration was observed. There was some noticeable, heavier injury to high
elevation sugar maple. Overwintering thrips populations for 2004-2005 were higher in 9 of the 41
sugarbushes sampled. However, the mean number of thrips per sample (0.68) was less than last year’s

overwintering average of 1.23 thrips per sample.
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Figure 17. Average counts of overwintering pear thrips in soil samples (# insects/16 in’), compared to
acres of thrips damage mapped statewide the following summer. Overwintering thrips numbers
determined by extraction in 1989-93, and by forced emergence in 1994-2004. 43 sites were sampled to
determine populations in the winter of 2004-2005.
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OTHER SAPSUCKING INSECTS, MIDGES, AND MITES

INSECT HOST(S) LOCALITY REMARKS
Balsam Gall Midge Balsam fir Cabot Heavy damage in one
Christmas tree plantation.
Populations elsewhere
Paradiplosis tumifex extremely low.
Balsam Twig Aphid Balsam fir Throughout Only light damage for second
Fraser fir consecutive year, Lighter
than previous year. Growers
who applied pesticides
Mindarus abietinus achieved good control.
Balsam Woolly Adelgid See narrative.
Adelges picea
Beech Scale See beech bark disease.
Cryptococcus fagisuga
Cooley Spruce Gall Aphid  Blue spruce Scattered Populations down. Spruce
Douglas fir galls difficult to find this year
but some insects seen on
Adelges cooley Douglas fir.
Cottony Maple Scale Sugar maple Montpelier Common on trees at state
capitol.
Pulvinaria innumerabilis
Eastern Spruce Gall White spruce Throughout Remains common on
Adelgid ornamentals and Christmas
trees at mostly light levels.
Adelges abietis
Erineum Gall Mite Sugar maple Throughout Remains light, similar to
2003.
Aceria elongatus
Hemlock Woolly Adelgid See narrative.
Adelges tsugae
Lecanium Scale Sugar maple and other =~ Widespread Heavy populations in many
hardwoods sugar maple stands, including
those defoliated by forest tent
caterpillar. Also reported on
ash and red oak ornamentals.
The impact of this insect
Lecanium sp. remains unknown.
Linden Gall Mite and Basswood Newport Ornamental.
Linden Wart Gall Midge
Phytoptus abnormis
Cecidomyia verrucicola
Maple Bladder Gall Mite Sugar maple Widespread Remains common but light.

Vasates quadripedes

Red maple

Sapsucking Insects, Midges & Mites
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INSECT HOST(S) LOCALITY REMARKS
Maple Spindle Gall Mite Sugar maple Throughout Remains common but light.
Red maple
Vasates aceris-crummena -
Oystershell Scale American beech Widespread Occasionally heavy on
Apple ornamentals but forest
Lepidospaphes ulmi Euonymus Weathersfield populations currently light.
Lilac
Pear Thrips Sugar maple Statewide See narrative.
Taeniothrips inconsequens
Pine Bark Adelgid White pine Widespread Populations generally light but
heavy on widely scattered
Pineus strobi trees.
Pine Leaf Adelgid White pine Widespread Moderate damage to a few
trees.
Pineus pinifoliae -
Pine Needle Scale Scots pine Morrisville Light population levels.
White pine
Chionapsis pinifoliae
Pine Spittlebug White pine Widespread Widely observed at mostly
Other conifers light levels. Heavy population
Aphrophora parallela reported in Danville area.
Ragged Spruce Gall Aphid Red spruce Throughout Remains commonn.
Pineus similis
Root Aphid Balsam fir Essex Associated with dieback and
Fraser fir Springfield mortality of young Christmas
trees in Essex. Heavy
numbers observed on root
systems of green and chlorotic
balsam fir Christmas trees in
Springfield. Possibly also
responsible for flower-like
twig growth on a nearby white
Prociphilus americanus ash, its alternate host.
Spruce Spider Mite Fraser fir Throughout Damage remained light to
Balsam fir moderate on Christmas trees
Spruces and ornamentals. Populations
had increased noticeably by the
end of the season. Mites
remained active throughout the
growing season due to the lack
of extreme heat. Heavy damage
was seen on widely scattered fir,
spruce and hemlock. Damage may
mmcrease m 2005; eggs are easy
Oligonychus ununguis to find in infested plantings.
Woolly Alder Aphid Silver maple Champlain Valley Generally low but noticeable
Alder NE Kingdom populations. May be increasing in
Paraprociphilus Springfield Champlain Valley.
tessellatus
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BUD AND SHOOT INSECTS
Pine Shoot Beetle

With the previous detection of multiple Pine Shoot Beetle adults (Tomicus piniperda) in the Vermont
counties of Essex, Orleans and Caledonia, plus Washington County in 2003, a delimiting survey was
conducted in surrounding counties of Vermont in 2004. Addison County was trapped for the first time,
since it is adjacent to Washington County. All other counties except Washington were trapped in
2001-2003 with negative results (Table 8).

Ten Lindgren funnel traps baited with alpha-pinene lure and UHR ethanol were placed in Franklin,
Orange, Lamoille, Chittenden and Washington counties. An additional five traps were placed in Grand
Isle County. Scots pine sites near major roads received the highest priority for trapping, followed by
red pine. One site in Chittenden County was comprised of jack pine. Traps were placed in the field
“March 9 - 16, well before temperatures rose above 50 degrees F. Trap contents were emptied every
two weeks until the end of June.

Three pine shoot beetle specimens were recovered from traps in 2004, and each beetle represented a
new county record. One specimen was taken in a trap in the town of Ferrisburg in Addison County
between April 26 and May 5. Two specimens were collected in traps between April 7 and April 20.
These beetles were taken in Isle La Motte in Grand Isle County and Wolcott in Lamoille. All other
traps in previously negative counties remained negative for 7. piniperda in 2004. A total of 6,009
other Scolytid beetles were collected in the traps (Table 9). In September 2004, the entire state of
Vermont was quarantined for the pine shoot beetle. Trap locations, dates, stand types, numbers of
visits to trap sites and trap catches for 1999 —2004 are summarized in Table 10.

— ——
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Table 8. Number of sites per county surveyed for the pine shoot beetle, Tomicus piniperda, with pheromone-
baited Lindgren funnel traps, 1999-2004.

County Number of Sites Trapped
1999 2000 2001 2002 2003 2004
Addison -- -- - -- -- 10
Caledonia - 10 1 -- - --
Chittenden - 10 10 10 10 1O
Essex 0 -- - -- -- --
Franklin -- 10 9 10 10 10
Grand Isle -- -- 5 5 5 5
Lamoille - 10 10 10 10 10
Orange - -- , Qi 10 10 10
Orleans 3 8 -- ] -- --
Washington -- 10 10 10 10 --
Total 10 58 54 56 55 a0

—_—
.
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Table 9. Summary of 2004 pine shoot beetle pheromone trapping.

County # Traps | Date Qut | Date In # Trap | # Tomicus | # Other

Checks | piniperda | Scolytids
Addison 10 3/9/04 7/1/04 80 1 447
Chittenden 10 - 3/10/04 6/30/04 78 0 495
Franklin 10as: 3/15/04 6/24/04 70 0 b, 5241
Grand Isle 3 3/10/04 6/22/04 35 1 571
Lamoille 10 3/16/04 6/29/04 80 1 997
Orange 10 3/10/04 6/21/04 70 0 1,978
Total 55 _ 413 3 6,009
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Table 10. Number of adult pine shoot beetles caught in Lindgren funnel traps by location and trap date.

1999 2000 2001 2002 2003 2004
County Town Stand Type Trap | #of | Trap | #of | Trap | #of | Trap #of | Trap | #of | Trap | #of
Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB
Essex Brighton Red pine 27
Apr-
12 ;
May
Canaan Red pine 27
Apr-
12 :
May
26
May - 2
8 June
Orleans Morgan Red pine 21 2-15
Apr- 1 May 1
12
May
Derby Scotch pine 6-24 - 12-19 33
April Apr
25 17-31
Apr-2 1 May 2
May
2-5 31
May 4 May- 7
11
June
11-18
June &
18
June-
12 4
July
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1999 2000 2001 2002 2003 2004
County Town Stand Type Trap | #of | Trap | #of | Trap | #of | Trap | #of | Trap | #of | Trap | #of
. Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB | Dates | PSB
Orleans Derby Line Scotch pine 24
(cont’) Apr-2 2
May
15-26 i
May
Barton Scotch pine 15-26 |
May
26
May- |
12
June
12-21 |
June
Caledonia Kirby Scotch pine 4-18 27
Apr Apr-
1 1 2
May
Washington Barre Town Scotch 17 1
Apr-1
May
Addison Ferrisburg Red and Scotch 26
pine mixed Apr-5 1
May
Lamoille Wolcott Scotch pine 7-20 0
Apr
Grand Isle Isle La Motte Red pine 7-20 |
Apr
Total 10 20 2 =l 1 3
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OTHER BUD and SHOOT INSECTS

INSECT HOST(S) LOCALITY REMARKS
Balsam Shootboring Sawfly Fraser fir Widespread Damage more noticeable than
Balsam fir in 2003 but still light.
Pleroneura brunneicornis
Oak Twig Pruner Red oak Champlain Valley Remains common at light
Washington and levels.

Elaphidionoides parallelus

Chittenden Counties

Pine Gall Weevil Red pine Scattered Occasionally seen. Common
in selected plantations.

Podapion gallicola

Pine Shoot Beetle See narrative.

Tomicus piniperda

White Pine Weevil White pine Throughout Common and widely observed,

Spruces but mid-summer wilting lighter

than normal. Populations

Pissodes strobi appear to be stable.
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BARK AND WOOD INSECTS

Emerald Ash Borer

Emerald Ash Borer, Agrilus planipennis, has not been found in Vermont, but continues to expand from
sites in Michigan where it was introduced. In 2004, Vermont surveyed ash trees at locations at high
risk for introductions (nurseries with ash stock, sawmills processing ash, areas of high public use) or
areas where ash decline had been observed. During surveys of 595 trees at 65 sites, no emerald ash
borer insects were found and no symptoms of infestation were confirmed. Surveys were done in 12 of
the 14 counties (Table 11); no surveys were done in Essex and Windham Counties. Most of the
surveys concentrated on high risk sites: adjacent to nurseries (35 sites), high public use (14 sites),
adjacent to sawmills (8 sites), and areas of ash decline (6 sites) (Table 12). Symptoms from other ash
boring insects were also recorded (Table 13). The data were collected using national survey protocols
and were added to the US Forest Service national database. '

—— i
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—— -——
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Table 11. Number of sites surveyed for emerald ash borer in counties in Vermont.

_ County
Addison
Bennington
Caledonia
Chittenden
Franklin
Grand Isle
Lamoille
Orange
Orleans
Rutland
Washington 5
Windsor 3

_ Number of sit

Total 65

I
I
I
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Table 12. Number of sites surveyed for emerald ash borer in Vermont in each risk category. |

_ Site Risk Categories

Adjacent to nursery 35

Adjacent to sawmill

Ash decline site

General survey | 2
High public use 14
Total 65
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Table 13. Number of trees surveyed by ash species, health category, and signs of other borers.

Black
Green
Other
White

Dead
Branch dieback 179
Epicormic sprouting 139

Yellow leaves 4
Total Declining 322
Healthy 268

OtherBorers | Numberoftrees
(Galleries 193
None 402

Total number trees 595

|
|

I
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OTHER BARK AND WOOD INSECTS

INSECT

HOST(S)

LOCALITY

REMARKS

Allegheny Mound Ant

Formica exsectoides

Christmas trees

Widely scattered

Continues to cause scattered
damage and mortality in
Christmas tree plantations.

Ash and Lilac Borer Lilac Weathersfield Heavy damage.
Podesia syringae
Asian Longhomed Beetle Not observed or known to
occur in Vermont.
Anoplophora
glabripennis
Bronze Birch Borer Paper birch Widely scattered, Fairly common on
White birch including the ornamentals.
Champlain Valley
Washiﬁgtnn and
Agrilus anxius Lamoille Counties
Brown Spruce Not observed or known to
Longhorned Beetle occur in Vermont.
Tetropium fuscum
Carpenter Ant Many Throughout Common.
Camponotus spp.
Eastern Larch Beetle Eastern larch Throughout Populations still increasing
and killing drought-stressed
Dendroctonus simplex trees. See also larch decline.
Elm Bark Beetle See Dutch elm disease.
Hylurgopinus rufipes and
Scolytus multistriatus
Emerald Ash Borer See narrative.
Agrilus planipennis
Hemlock Borer Eastern hemlock Guilford Associated with hemlock
mortality in a recently cut
stand. Elsewhere, populations
decreasing as trees recover
Melanophila fulvoguttata from drought years.
Japanese Cedar Not observed or known to
Longhorned Beetle occur in Vermont.
Callidiellum rufipenne
Locust Borer Black locust Scattered Commonly associated with

Megacyllene robiniae

Bark & Wood Insects

dieback and mortality in
stands heavily damaged by
locust leaf miner in previous
years. In other sites,
damage occasionally seen.
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INSECT

HOST(S)

LOCALITY

REMARKS

Pigeon Tremex

Tremex columba

Sugar maple

Scattered

Occasionally observed in
decayed or dying trees.

Pine Engraver

Ips pini

Red pine

Scattered

Populations decreasing as

trees recover from drought
years. Causing mortality of
some drought-stressed trees.

Red Turpentine Beetle

Dendroctonus valens

White pine

Londonderry
Weston

Associated with site-related
decline of sawtimber-sized
trees in Londonderry and
dying ornamentals with white
pine blister rust stem

cankers in Weston.

Round-headed Apple
Tree Borer

Saperda candida

Apples

Worcester
Kirby
Danwville
Jamaica

Damaging orchard and
landscape trees. In Jamaica,
attacking scattered trees
injured by cold temperature.

Sugar Maple Borer

Glycobius speciosus

Sugar maple

Throughout

Remains a common cause of
defect on slow-growing
maples. Borer damaged trees
frequently snap in severe
summer windstorms.

Warehouse Beetles

Various species

Three traps, baited with exotic
bark beetle lure, alpha-pinene
and ethanol, respectively, were
placed at each of three
warehouses that receive
imported commodities from
high risk countries. Traps
were deployed between April 1
and 27 and were removed
between September 6 and
October 4, 2004. No exotic
beetles were collected.

Whitespotted Sawyer

Monochamus scutellatus

Balsam fir
White pine

Throughout

Adults less commonly
observed than in recent years.
Larvae present in weakened
and dying conifers.

Bark & Wood Insects

47



- ROOT INSECTS
INSECT HOST(S) : LOCALITY REMARKS

Black Vine Weevil Many ; Londonderry Adults invading home.

Otiorvnchus sulcatus

June Beetles Many Widespread Light damage.

Phyllophaga spp.

FRUIT, NUT AND FLOWER INSECTS

INSECT HOST(S) LOCALITY REMARKS
Asiatic Garden Beetle Many flowers Bradford Light populations. Fewer
' Northeast reports than in 2002 and
angdom 2003.
Autoserica castanea |
Rose Chafer Many flowers Throughout Generally observed at light
levels. '
Macrodactylus
subspinosus
Western Conifer Seed - Conifers Throughout Reports of sightings in
Bug homes continue, but not as
| numerous as other recent
Leptoglossus years.
occidentalis
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MISCELLANEOUS INSECTS

Non-Target Moths

Non-target moths caught in pheromone traps used in surveys for saddled prominent and forest tent caterpillar
were identified and are listed below (Tables 14-15).

i

|
|I

Table 14. Non-target moths caught in 2004 in pheromone traps baited with lure for saddled prominent moths.
Data are from 6 locations statewide.

Family Species (Author) Total Number Caught
Geometridae Besma endropiaria (G. & R., 1867) ]
: Besma quercivoraria (Gn., 1857) | 2
Campaea perlata (Gn., 1857) 4
Euchlaena serrata (Drury, 1770) 1
Euchlaena tigrinaria(Gn., 1857) 1
Homochlodes disconventa (Wlk., 1860) 29
Homochlodes sp. : 14
Metarranthis duaria (Gn., 1857) 1
Plagodis serinaria H.-S., 1855 1
Probole amicaria (H.-S.,1855) 1
Other Geometrids, species undetermined 5
Arctiidae | Halysidota tessellaris (J.E. Smith) 1
Noctuidae Zanglognatha laevigata (Grt.,1872) 4
Zanclognatha sp. 2
Bomolocha sp. 3
Enargia sp. 1
Zale sp. 1
Other Noctuids, species undetermined | 3
Pyralidae ' ' 1
Tortricidae Clepsis persicana (Fitch, 1856) 2
Other Tortricids, species undetermined 1
Undetermined microlepidoptera 31
Other undetermined species of moths 5

|
I
I
I
I
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Table 15. Non-target moths caught in 2004 in pheromone traps baited with lure for forest tent caterpillar. Data
are from 11 locations statewide.

Family Species (Author) Total Number Caught

Geometridae Anacamptodes sp.

Campaea perlata (Gn., 1857)

Caripeta divisata Wlk., 1863.
Homochlodes disconventa (Wlk., 1860)
Homochlodes lactispargaria (Wlk., 1861)
Homochlodes sp.

Lambdina fiscellaria (Gn., 1857)
Rheumaptera hastata (L., 1758)

Idia sp.
Other Geometrids, species undetermined
Arctiidae Halysidota tessellaris (J.E. Smith)
Lymantriidae Lymantria (=Porthetria) dispar (L., 1758) 150
Noctuidae Zanglognatha laevigata (Grt.,1872)
' Zanclognatha ochreipennis (Grt., 1872).
Zanclognatha sp.
Bomolocha edictalis (W1k., 1859)
Xestia smithii (Snell., 1896)
Pyralidae Anageshna primordialis (Dyar, 1907)
Tortricidae Clepsis persicana (Fitch, 1856)

Other Tortricids, species undetermined

Pterophoridae

Undetermined microlepidoptera

aBlwB =m0 wsu=oW = B = -

Other undetermined species of moths

—_—
—_——— —

Other Moth Records
Michael Sabourin, a lepidopterist in Barnet, Vermont, provided the following moth records for 2004.

Gelechiodea:
Dichomeris leuconotella, male, Caledonia Co., Ewells Mills, 7/19/04, state record

Tortriciodea:

Apotomis apateticana, female, Essex Co., Lunenburg, 6/17/04, state record

Olethreutes brunneopurpuratus, female, Caledonia Co, Ewells Mills, 7/28/04, county record, first state report
Epinotia corylana, female, Essex Co, Victory Basin WMA, 7/2/04, state record

Sparganothis umbrana, male, Windsor Co., N. Hartland Dam, 6/25/04, first report in two decades

Geometridae;
Eupithecia anticaria, female, Caledonia Co., Ewells Mill, 6/8/04, state record
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FOREST DISEASES

STEM DISEASES

Beech Bark Disease

Beech Bark Disease, caused by Cryptococcus fagisuga and Nectria coccinea var. faginata, continued to be
noticeable in 2004. Acreage mapped from the air increased in southern Vermont but decreased in northern
Vermont, for an overall decrease to 77, 983 acres compared to 91,926 acres in 2003 (Table 16, Figure 19).
Cankers and Nectria fruiting were much more noticeable this year but live scale insects were difficult to find in
the colder areas of the state, probably due to two very cold winters in a row.,

e
—

Table 16. Mapped acres of damage by beech bark disease in 2004.

County Acres Mapped |
Addison 991
Bennington 35912
Caledonia 76
Chittenden 546
Essex 1627
Franklin 0
Grand Isle 0
Lamoille 106
Orange 532
Orleans 435
Rutland 0299
Washington 547
Windham 16196
lindsm' 11716
Total 77,983

I

Buckthorn Canker

Two fungi, a species of Phomopsis and a fungus that is not yet identified, were isolated from cankers on dead
and dying glossy buckthorn in Westminster by the forest pathology lab at the University of Vermont, where
proof of pathogenicity trials are underway. Similar symptoms were also observed at a 2" site in the town of
Westminster. Several dry years may have predisposed these stems to heavy infections leading to mortality.

Butternut Canker

Butternut Canker, caused by Sirococcus clavigignenta-juglandacearium, remains common throughout the
state, resulting in much dieback and mortality. Uninfected trees are rarely observed.

Diplodia Shoot Blight

Diplodia Shoot Blight, caused by Diplodia pinea (formerly Sphaeropsis), damage remained common at light
levels on many species of pine and fir Christmas trees in widely scattered locations. Heavy damage was also
found on young Scots pines in Derby. Four Diplodia isolates from declining red pine in Shaftsbury were typed
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2004 Damage from
Beech Bark Disease

i TG e / g Map indicates approximate location of damage
detected and mapped by aerial sketchamp survey.

Figure 19. Mapped acres of damage by beech bark disease in 2004,

—
—
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as “A” or “B” group by Glen Stanosz at the University of Wisconsin, All four tested out to be the more
aggressive “A” type. This is the first confirmation of the “A” type in the northeast.

Ramorum Blight (Sudden Oak Death)

Currently, the agent Phytophthora ramorum, which causes Ramorum Blight or Sudden Oak Death disease, has
not been detected in Vermont. During the summer of 2004, detection surveys were conducted adjacent to 12
high risk nurseries for the presence or absence of Phytophthora ramorum. These surveys were conducted using
field staff trained in the USDA Forest Service standard survey protocol.

Many of the host species are common in our forests, and are used extensively in urban plantings. Susceptible
trees and shrubs were inspected for evidence of sudden oak death symptoms. All suspect plant tissue was
collected and samples were sent to a certified lab for verification. A total of 69 samples were taken, all were
negative for P. ramorum (Table 17).

Table 17. Samples submitted for testing for presence of Phytophthora ramorum in Vermont.

Tissue Type County Town Genus P. ramorum
Leaf Addison Bristol Hamamelis -
Twig Addison Bristol Viburnum -
Leaf Addison Bristol Lonicera -
Leaf Chittenden Charlotte Lonicera -
Leaf Chittenden Charlotte Acer -
Leaf Chittenden Charlotte Lonicera -
Leaf Chittenden Charlotte Viburnum -
Leaf Chittenden Charlotte Acer -
Leaf Chittenden Charlotte Lonicera -
Leaf Addison Bristol Viburnum -
Leaf Windsor White River Junction | Acer -
Leaf Windsor White River Junction | Acer -
Leaf Windsor White River Junction | Lonicera -
Leaf Windsor White River Junction | Syringae -
Leaf Windsor White River Junction | Acer -
Leaf Windsor White River Junction | Acer -
Leaf Windsor White River Junction | Acer -
Leaf Windsor White River Junction | Lonicera -
Leaf Windsor White River Junction | Hamamelis -
Leaf Windsor White River Junction | Acer -
Leaf Orange Thetford Lonicera -
Leaf | Orange Thetford Acer .
Leaf Orange Thetford Acer -
Leaf Orange Thetford Lonicera- -
Leaf Orange Thetford Lonicera .
Bark Orange Thetford Quercus -
Leaf Orange Thetford Acer -
Leaf Orange Thetford Lonicera -
Leaf Orange Williamstown Acer -
Leaf Orange Williamstown Lonicera -
Leaf Orange Williamstown Acer -
Leaf Orange Williamstown Acer -
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Leaf Orange | Williamstown Lonicera -
Leaf Orange Williamstown Acer -
Leaf Orange Williamstown Lonicera .
Leaf Orange Williamstown Acer -
Leaf Caledonia Lyndon Lonicera -
Leaf Caledonia Lyndon Lonicera -
Leaf Caledonia Lyndon Lonicera -
Leaf Caledonia Lyndon Acer -
Leaf Washington Waterbury Lonicera -
Leaf Washington Waterbury Lonicera -
Leaf Washington Waterbury Lonicera -
Leaf Washington Waterbury Lonicera -
Leaf Grand Isle South Hero Lonicera -
Leaf Grand Isle South Hero Lonicera -
Leaf Grand Isle South Hero Acer -
Leaf Grand Isle South Hero Lonicera -
Leaf Grand Isle South Hero Lonicera -
Leaf | Grand Isle South Hero Acer ~
Leaf | Franklin Swanton Acer -
Leaf Franklin Swanton Lonicera .
Leaf Franklin Swanton Acer -
Leaf Franklin Swanton Acer -
Leaf Franklin Swanton Acer -
Leaf Bennington Manchester Lonicera -
Leaf Bennington Dorset Lonicera -
Leaf Bennington Dorset Acer -
Leaf Bennington Dorset Acer -
Lea<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>