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Our Forest Resource

In Minnesota there are approximately 16.7 million acres of ee—
forest land; 14,7 million acres are classified as
“timberland” or lands capable of producing timber and are
not withdrawn from timber utilization or associated with
rural or urban development. Forest land ownership
includes 38% non-federal public lands, 36% NIPF, 17%
federal and tribal lands, and 9% forest industry and other
corporate lands.

Two major industries depend on Minnesota's forest lands:
forest industry and tourism. The forest industry is
Minnesota's second largest manufacturing industry
employing more than 55,000 people. The value of the
forest products manufactured in Minnesota exceeds $7
billion and accounts for 16% of all manufacturing dollars
generated in Minnesota. The tourism industry is
Minnesota’s second largest employer employing over
140,000 people and accounting for a payroll in excess of
$3 billion. Gross receipts from tourism exceed $6 billion.
Over 70% of people who took at least 1 spring or summer
trip in Minnesota rated “observing natural scenery” as

the most important activity of their trip.
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Aerial survey results

Aerial survey was conducted by Bill
Befort and Steve Gallay from DNR
Resource Assessment and by Marc
Roberts from USFS S&PF. Again, this
year was forest damage was dominated by
forest tent caterpillar defoliation. See map \

and table, \r

L T =4
General detection surveys - 2002
Damage agent Damage Acreage
Forest tent caterpillar Defoliation 7,374,057
Spruce budworm Defoliation 90,689
Two-lined chestnut borer Mortality 9,665
Larch casebearer Defoliation 2,544
E. larch beetle Mortality 1,279
Dutch elm disease Mortality 2,528
Bark beetles Mortality 658
Wind Mortality 1,995
Flooding Mortality 10,781
Jack pine budworm Defoliation 845
Tamarack - unknown Defoliation 17,072
Tamarack - unknown Monrtality 15,960
Total 7,528,079
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Insects

Fall defoliator complex
Dryocampa rubicunda

Anisota senatoria

Symmerista canicosta

Greenstriped mapleworm
Orangestriped oakworm
Redhumped oakworm

Host: Oaks, maples, other hardwoods

Damage: Defoliation

Area: Not determined; primarily in northwestern counties
Severity: Locally important, variable severity

Trend: Redhumped oakworm populations widespread in Region 1 and increasing. Others declining.

The orangestriped oakworm, Anisota senatoria, is a defoliator of all species of oaks, although it prefers white oaks. It had
increased to high numbers in central Minnesota in the past few years, but a large number of parasites and predators helped

terminate the outbreaks. This year a disease killed all the caterpillars before they had grown to | inch long in an outbreak area
in Morrison County, 5 miles south of Little Falls. Many dead caterpillars were still attached to leaf veins or twigs. This insect

has periodic outhreaks in this area.

Defoliation of bur oaks and other oak species was reported in Hubbard, Beltrami, Becker, Cass,Crow Wing, Morrison, and
Itasca Counties during late August and September, Redhumped oakworms, Symmerista canicosta, consume all of the leaf
tissue except the major veins. See photo above, This was the third year defoliation was noticed, and, interestingly enough,

different stands are affected each year. Many reports of defoliated woodlots and stands in fall of 2002. Populations expected to

be noticeable in 2003,

Forest tent caterpillar
Malacosoma disstria

Host: Aspen, oak, basswood and hardwoods
Damage: Defoliation

Area: 7,374,057 acres

Severity: Variable across the state

Trend: Decreasing

Following a record year for number of acres defoliated, forest tent
caterpillars again reached levels far above those found in previous
outbreaks. 7,374,000 acres were defoliated in 2002. See map.
Surveys of forest tent caterpillar egg masses in central and
northeastern Minnesota completed in this summer predict a sharp
drop in next year’s caterpillars in all sampled areas except near Deer
River, Hibbing, Virginia, Finland, and Gooseberry Falls State Park
where populations will be high.

Besides the egg mass survey results, there are other clues that forest
tent caterpillars will decline next year. First, a comparison of larval
surveys in 2001 and 2002 found many more dead caterpillars, killed
by diseases, hanging from branches and trunks in an increasing
number of locations in 2002. Second, there was a great increase in
numbers of the parasitic flies that attack pupae this year. Historically,
they mark *the beginning of the end”,

Caterpillar-to-moth success in 2002

Location Moths emerged
Hibbing 2%
Deer River 10
Grand Rapids 9
Fr. Hennepin S Park 2
Bay Lake, Aitkin Co. 3
Floodwood 7
Two Harbors -
Cloquet 5
NE Duluth 3
Gooseberry Falls S Park 5
Average 5




Forest tent caterpillar defoliation 2002
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An early July collection of 100-plus cocoons from each of ten areas in central and northeastern Minnesota indicated a great
increase in parasitized cocoons, as shown by the almost zero noise of fluttering moth wings in the rearing containers. This was
borne out in August when the moths were counted and numbers of parasitic fly puparia, adult wasps, and disease-killed
caterpillars were tallied. The table above shows some of the results of this study. A similar study last year found that on
twelve sites, an average of 24% of the moths emerged.

We feel that the outbreak is nearly over and there will be a sharp drop in the overall population of this forest insect in 2003.
However, there will be some areas where forest tent caterpillars will survive in bothersome numbers, especially where they
expanded into new areas this year and where their natural enemies (disease pathogens, parasitic flies, etc.) are minimal.
Another type of situation where FTC could remain a problem is where night lights attracted egg-laying moths from surrounding
areas, concentrating them on nearby trees and shrubs.

To determine the effects of temperature and dormant oil on FTC hatching, an experiment was set up April 4™ in Brainerd on 40
egg masses collected last summer. Sixteen egg masses were sprayed with a dormant oil labeled for use on FTC egg masses.
All others were not sprayed. Each egg mass was placed in a window-pane envelope. Then the egg masses were either kept at
room temperature or kept outdoors in the shade. This study found that dormant oil spray is useful in preventing FTC from
hatching and can kill most of the caterpillars that do hatch.

Numbers of caterpillars that hatched* and lived
* = There arc more than 300 eggs per egg mass.
Not sprayed with oil | Sprayed with oil

Indoors All lived None lived
Outdoors All lived 5 Larvae lived

(much less than 1%)
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Gypsy moth

Lymantria dispar

Host: Hardwoods
Damage: Defoliation
Area: None
Severity: NA

Trend: Decreasing

The APPD unit and communication team of MN Dept. of Agriculture (MDA) put together a very success program for 2002.
While there were a number of partners involved, along with some outside funding, MDA deserves to be congratulated for their
efforts. Nearly 16,000 traps were hung, a record number of acres were treated and a massive PR campaign was launched, all
with positive results.

Statewide trap catch numbers are down considerably. At this time, a total of 119 male moths have been caught statewide. See
map. This is the lowest number since 1993, when 93 male moths were caught. Of the 52 state parks that were trapped, only 2
male moths were recovered in one state park, Charles A. Lindbergh near Little Falls, Minnesota. A total of 7 moths were
trapped at nursery locations within the MDA trapping grid. Nurseries outside the standard trapping grid and all large-scale
timber mills were trapped by USDA-APHIS, with no additional moths found.

2002 treatments:

Minneapolis near Lake Harriet: Trapping following the 425 acre treatment found zero moths in spite of signs of early
defoliation prior to the treatments and the recovery of two caterpillars found after the treatments were completed. Ten single
and one multiple trap of five were caught outside the treatment boundary. None of these finds appear to be related to the
treatment site. The treatment boundary and the positive finds outside the treatment boundary will again be delimit trapped
during the 2003.

Golden Valley near Theodore Wirth Park: 1836 acres were aerially treated with Bt. Burlap bands were also used to monitor
caterpillar survival at this site, but none were found. Six male moths were recovered, 1 within the mass trapping core, 2 within
the treatment boundary, and 3 within the delimit boundary outside the treatment block. The catches were spread out
geographically; suggesting the presence of a reproducing population is not likely.

Crooked Creek site in Houston County: A 650 acre site, straddling part of the Dorr State Forest was treated with Disparlure
(Disrupt IT). The use of pheromone flakes is new to Minnesota but is becoming a common occurrence within the national Slow-
the-Spread program. The primary advantage over Bt is the increased specificity. Disadvantages include the inorganic plastic
chads used as a carrier and the one to two year residual that limits trapping following pheromone treatments. Pheromone

flakes work by saturating an area with GM pheromone thus masking the presence of any female moths present (limiting, if not
prohibiting mating). However, the flakes also mask the presence of any detection traps, which utilize the same pheromone to
attract male moths. Although the area was intensively trapped this year (with no moths found) it will need to be trapped again
next year before treatment results can be assessed. Catch history and limiting site factors made this an ideal candidate for the
treatment. If the treatment is shown to be effective under MN conditions, it may prove useful in other situations.

North Shore Temperature Study:

With federal funding, support from the OTIS lab of USDA APHIS, and field help from a number of local partners, NRRI, affiliated
with the U of MN, placed traps in three 1 square mile plots at varying grid densities as a pilot project to assess the effect of
temperature on moth flight and capture rates. ~ At the center of each plot, sterile male moths were released on a weekly basis
between July 18 and September 26. Colored external dyes were used to separate moths by release date. An internal dye
(incorporated in the food on which the caterpillars were reared) was used to separate wild from reared moths (no wild moths were
caught within the study area). Traps were checked regularly and the dye color recorded.

Moth emergence rates ranged between 5 and 78 % per release based on spent pupal cases. Recapture rates ranged between 4 and 7%.
However, the largest challenge of the project (besides finding the traps among the alder bogs) was out-witting the chickadees. The
birds quickly discovered the release cages and sal there picking the moths off as they emerged to dry their wings. Researchers had
to devise mess bags to protect the moths until they were dry and strong enough to fly. Even then, the chickadees snagged a large
number of the young male moths. The effect on moth recapture rates per plot won't be known until the data is analyzed this winter.
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Jack pine budworm
Choristoneura pinus
Host: Jack pine
Damage: None observed
Area: None —_— Y oLt
Severity: —NA & L[-OO
Trend: Expecting a population increase soon.

No significant defoliation was observed in the major jack pine stands in Region 1 where outbreaks have occurred in the recent
past. Twenty nine stands were checked for the presence of larvae on June 25" and July 2™, See Results Section for data.
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Twelve larvae were found. A few very minor populations were found; they caused no observable defoliation from the ground
or from the air. Although no egg masses were collected, little defoliation is predicted for 2003.

Larch beetle

Dendroctonus simplex

Host: Eastern larch

Damage: Mortality

Area; 17,245 acres

Severity: Variable, see table below.

Trend: Increased for last 3 years; likely increasing.

In the early 1970’s and 1980’s, this insect caused the loss of 593 million board feet of tamarack in eastern Canada. Around the
same time, Alaska experienced mortality on more than eight million acres. To make matters worse, in some areas, 50 percent of
the mortality occurred in just over two years. Minnesota has not been isolated from this beetle, Notable outbreaks were
documented as early as 1938 and again in the 1980"s but nothing like in Canada or Alaska. But in 2000 and 2001, the
population exploded in some locations, most noticeably in the Deer River, Cloquet, and Hibbing, Hill City and Aitkin Areas

Larch beetles have been a part of the Minnesota landscape for decades, but the attacks have usually been associated with
tamaracks predisposed to attack due to stress from drought, flooding, or defoliation. The size of the areas involved in an attack
has usually been small. Mortality is usually confined to individual trees or small pockets of trees. In the last two years though,
both the amount of mortality and the size of the areas affected has increased. Much of the mortality has still been confined to
small pockets. However, some stands of 30 to 40 acres and larger have experienced over 75 percent mortality. Most attacks
have occurred in northeastern Minnesota, but it is thought the mortality can be found throughout the natural range of tamarack
in Minnesota.

What makes the larch beetle a bit more insidious is the fact that it’s not discriminatory in its eating habits. Mortality has been
found in stands ranging from 40 to 160 years in age; on lowland and upland sites; and in pure stands as well as mixed
component stands. The damage is quite visible on the ground. As the beetles feast on the trees, woodpeckers feast on the
beetles, leaving behind telltale signs that include mounds of bark chips at the base of trees and reddish or white boles,
depending on how much bark a woodpecker flakes off as it searches for food. In late summer, needles of the affected trees
begin to turn yellow, then brown, before falling off. The dieback begins at the bottom of the crown and works upward, leaving
the green tops for last. This progression of mortality makes it difficult to see new damage from the air.

Larch beetle attacks have usually been associated with stressed trees. Although stress is likely a factor in some stands, it is
thought the current pockets of mortality have more to do with the mild winter weather the past four years than with stress.

Larch beetles normally overwinter as adults underneath the bark of host trees. In the spring, the adults emerge and fly to new
host trees, laying eggs. Most adults remain in the new host tree for the remainder of the summer. Those insects caught in the
pupae or larval stages when winter sets in normally have a poor chance at survival. The mild winter conditions we’ve
experienced since 1998 has increased the probability of non-adults successfully overwintering , thus creating higher populations
in the spring, which cause higher than normal mortality.

A couple of stands that experienced high amounts of mortality in 2000 and 2001 were examined in March of 2002. Larch beetle
populations appear to be much smaller in these stands than they were at this time last year. Cocoons of parasitic wasps were
found in galleries under the bark and may be reducing populations of the larch beetle. Larch beetles will likely kill additional
trees in these stands this summer but it appears that, at least in these stands, the population of beetles is declining.

There is really no way to predict the amount of additional damage the larch beetle will cause. However, when out checking
stands, keep an eye on tamarack sites. Look for evidence of beetles and/or mortality. If beetle infestations are discovered,
consider setting up a salvage sale. Since the market for tamarack is not very good, concentrate on salvaging older, larger
diameter trees in purer stands. Utilize trees to at least a 4-inch top and if possible, whole tree skid and burn the slash the same
year cutting takes place to decrease the emergence of adults the following spring,

Since some adults move to new host trees to overwinter rather than staying in the original host tree, consider adding a buffer
strip to the sale approximately 1 chain wide. If the sale won't be harvested for a few years, the buffer may need to be increased

=



to capture further dispersal of the beetles. If seed trees are left on the site, it is not likely that they will add significantly to the
problem. However, most seed trees will likely be dead within a year of the harvest on sites where beetles are active. If seed has
been dispersed, the seedlings will not be affected by the beetles.

Studies: Larvae, pupae as well as adult larch beetles survived the winter in tree the winter of 2001-2002 at the Arbo site in
Itasca County as well as at the Zim site in St Louis County. Survival was not checked at the Carlton County site along the Ditch
Banks Road.

Trapping for eastern larch beetle started in 2001 was continued in a study with Dr. Steve Seybold during 2002. The same three
sites used in 2001 were used in 2002. These were Arbo township near Grand Rapids in SWNW sec 7-T56N-R25W; Zim in St
Louis County in NWNW sec 2-T55N -R18W; and the Ditch Banks site near Cloquet in Carlton County in Sec 18-T49N -
R19W. Funnel traps (16 funnel) baited with a variety of baits were emptied once a week. Traps were randomized once a week.

Experiment | was set out on April 17" and ran through July 17", 2002. Below are listed the treatment used at each of the three
sites:

Treatment A = blank trap

Treatment B = alpha-pinene

Treatment C = seudenol

Treatment D = alpha-pinene + racemic seudenol

Treatmtne E = alpha-pinene + (-) -seudenol

Treatment F = ethanol +racemic seudenol +frontalin (this trap was baited for Douglas-fir beetle)

Experiment I was set out July 17 and ran though August 28", 2002. Listed below are the treatments used at each of the three
sites:

Treatment A = blank trap;

Treatment B = alpha-pinene + racemic seudenol + seudenone;

Treatment C = alpha-pinene + seudenone;

Treatemtn D = alpha-pinene + racemic seudenol

All collections were placed in plastic bags, labeled and placed in a freezer. Dr Steve Seybold has the collections and will be
having them sorted and analyzed.

Larch casebearer
Coleophora laricella

Hosts: Tamarack

Damage: Discoloration, defoliation
Area: 2544 acres

Severity: Moderate to heavy
Trend: Declining

The aerial survey recorded 1850 acres of larch casebearer in Koochiching County and the remainder in St Louis County. The
acreage affected is declining and is expected to continue to decline.
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Pine tussock moth

Dasychira pinicola

Host: Jack pine

Damage: No defoliation observed
Area: West central counties.
Severity: NA

Trend: Stable at very low levels.

Since 1981, the numbers of pine tussock moths caught in pheromone traps in Pine and Crow Wing Counties have diminished or
remained extremely low, but since 1996, they have increased in northeastern Wadena and southeastern Hubbard Counties.
During 2002, 9 trap locations were established in Wadena and Hubbard Counties. Fewer than31 male moths were trapped in
each two week period of trapping which indicates an insignificant population. Drop-cloth sampling for caterpillars on these nine
sites yielded no tussock caterpillars.

Trapping in Mission Township in Crow Wing County resumed in 2002 at 2 sites and at one site north of Brainerd at the Paul
Bunyan Nature Learning Center. Apgain, less than 31 male moths were trapped in each two week period, indicating that
populations remain insignificant,

Spruce beetle
Dendroctonus rufipennis

Hosts: White spruce

Damage: Mortality

Area: None reported

Severity: Heavy in pockets along the North Shore
Trend: Unknown

Spruce beetle continues to kill white spruce along the shore of Lake Superior. A conceniration of mortality was found in
Crosby Manitou State Park. The southern most location of spruce beetle along the north shore is a single white spruce killed
this year in Gooseberry Fall State Park. The farthest inland that mortality has been observed is 8 miles with the majority of the
mortality being within 3 miles of the lake shore. Spruce beetle killed trees were found in Sec23-T63N-R4E near Jackson Lake
Road, in Sec10-T63N-R3E north of Tom Lake and in Sec10-T61N-R3W off cook County # 4 , near Holly Lake.

As part of a Coastal Zone Management Grant, the Division of Parks and Dr, Steve Seybold tested the attractiveness of various
pheromone baits to spruce beetle. Funnel traps baited with materials listed above plus blank traps for controls were placed in 8
locations along the shore of Lake Superior. Baits tested are listed below:

Commercial spruce beetle bait (SBB)= alpha-pinene, frontalin, (+/-) -MCOL

SBB and verbenene

Alpha-pinene, frontalin, and(+)-MCOL,

Alpha-pinene, frontalin, (+)-MCOL, and verbenene

Alpha-pinene, frontalin, and verbenene

SBB, and cis-verbenol

SBB, and trans-verbenol

SBB, and verbenone

SBB, and exobrevicomin

10. SBB, and endo-brevicomin

11, SBB, and trans-pityol

12. SBB, and seudenol

13. SBB, and ethanol

14. White spruce stem monoterpenes, frontalin, and (+/_)-MCOL

15. White spruce foliage monoterpenes, frontalin, and (+/_)-MCOL

16. Alpha-pinene and trans-pityol
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18. 3-methyl-3-buten-1-ol (large Eppendorf Tube, Iml load)
None of the materials tested, including the commercial spruce beetle bait, appeared to have any attraction to the spruce beetle at
all.

Spruce budworm

Choristoneura fumiferana

Host: Balsam fir and white spruce

Damage: Defoliation, topkill and mortality

Area: 90,689 acres aerially mapped in Koochiching, Itasca and St. Louis Counties.
Severity: Light to heavy

Trend: Increasing in northeastern counties, decreasing elsewhere.

In Region 1, white spruce plantations and stands that have experienced spruce budworm defoliations during the past eight to ten
years were not defoliated in 2002, except in two locations. Defoliation was not detectable from the air. At Two Inlets State
Forest (21-141-36 in Becker Co.), defoliation was light and no egg masses were found. At Itasca State Park (along Wilderness
Drive, Clearwater Co.), defoliation was moderate to heavy and is expected to be light to moderate next year. These areas of
defoliation were not detected during the general aerial survey.

In Region 2, population levels through most of the northeast remain low; unchanged from last year. In northwestern St Louis
and eastern Koochiching Counties, aerial surveys showed a significant increase in acres of defoliation. See map. Limited egg
mass surveys indicate moderate to heavy defoliation is expected in these same areas in 2003.

In former Region 3, spruce budworm populations are also down. There is only one known location where budworms can be
found doing damage in a white spruce plantation, south of Jacobson in Aitkin County. Here defoliation was moderate to heavy
in 2002 and is predicted to be moderate in 2003 based on egg mass studies.

Spruce budworm defoliation - 2002
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Two-lined chestnut borer
Agrilis bilineatus

Host: Oaks

Damage: Mortality and topkill
Area: 13,489 acres

Severity: Variable, see table below.
Trend: Likely increasing

In late July, two-lined chestnut borer (TLCB) damage began to show up in Itasca County. By mid-August, dieback, topkill and
whole tree mortality were widespread in northern Minnesota. Some oaks that did not appear to have been attacked by TLCB in
2001 were entirely brown and looked dead by the end of August 2002. Borer galleries could be found in the trunks of these
trees down to the soil line. A few pockets of TLCB were seen in the fall of 2001 but the amount of topkill and mortality seen in
2002 was unexpected. A very dry April, May and June just as the trees were leafing out coupled with two or more years of
forest tent caterpillar defoliation were likely the stress factors contributing to the success of the borers.

Acrial survey was flown in late August over 84 townships in parts of Clearwater, Beltrami, Cass, [tasca, Mille Lacs, Aitkin and
Crow Wing Counties. See map and table below. Approximately 13,500 acres with oak mortality and top kill were mapped.
Scattered damage occurred throughout northern Minnesota but the worst damage was in Itasca County. Over 8,000 acres of oak
stands with mortality were mapped within a 10 mile radius of Grand Rapids. Additional damage continued to become evident
through September. In some stands, over 75% of the oaks suffcred top kill or mortality. Severe damage occurred in stands that
had been recently thinned or in areas where road construction or building construction had recently occurred.

A red oak tree attacked by two lined chestnut in 2001, near St Joseph’s Church in Grand Rapids, was cut and placed in an
emergence box at the U of MN by Dr Steve Seybold. Below is a list of insects that emerged from the oak in the emergence box
between 12/31/01 and 1/25/02.

Number of insects Identity of emerged insects
77 Agrilus bilineatus
8 Unknown smaller Agrilus spp.(possibly bilineatus also)
9 Atanycolus rugosiventris (Asmead),(Hymenoptera) det. J.Luhman
2 Atanycolus simplex Westwood, (Hymenoptera) det. J Luhman
8 Phasgonophora sulcata Westwood,(Hymenoptera) det. ] Luhman
6 Pseudopityophthorus minutissimus
0 Heterspilus spp., (Hymenoptera) det. J. Luhman
| Urographis despectus (LeConte) (Coleoptera: Cerambycidae), det. P.J. Clausen
6 Buprestids large bronze/copper colored
2 Unknown parasitic wasps
1 Unknown tiny wasp
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Yellow-headed spruce sawfly

Pikonea alaskensis

Hosts: Spruce

Damage: Defoliation, mortality
Area: None mapped

Severity: NA

Trend: Appears to be increasing

Defoliation by yellow-headed spruce sawfly appears to be increasing. There has been an increase in questions about the sawfly
as well as reports of defoliation. Most defoliation is still occurring on individual trees and small groups of trees. Yellow-
headed spruce sawfly has been at a very low level for many years but should be watched more closely the next few years.
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Diseases

Jack pine gall rust at Badoura State Nursery

Evaluation of 2-0 jack pine in compartment E6 for incidence of galls on April 17, 2002. For each seed source, inspected 500
seedlings in groups of 50 seedlings along length of bed and in all rows. If all samples are pooled, then the overall gall rust
incidence is 12.5 %. For each seed source, the incidence of gall rust is:

Bemidji (#104) 16.4 %
Crow Wing Seed Orchard (#285) 11.4%
Long Prairie Seed Orchard (# 240) 9.8%
Itasca State Park (#803) 1 2.4%

Oak tatters

Unknown cause

Host: QOaks and hackberrics

Damage: Defoliation

Area: Not determined

Severity: NA

Trend: Unknown

Oak tatters symptoms advanced north into central Minnesota in 2002. For the
first time, scattered pockets of oaks were affected in Stearns and Morrison
Counties. Much of the area in southern Minnesota affected last year was free of tatters in 2002, including six counties where
hackberry tatters occurred last year.

Tatters primarily affects the bur oaks but has also been observed in Minnesota on swamp white oak, eastern white oak, a few
red oaks and on hackberry. Newly emerging leaves of affected trees have missing leaf tissue between the veins, which gives the
leaves a lacy or tattered appearance. In some years large areas of the landscape have been affected in southern Minnesota. The
current trend has seen a decline of affected oaks in the southeast and an increasing occurrence on hackberry in the southwest.
Within a few weeks a new flush of leaves will appear and be free of the tatters symptoms and will remain unaffected
throughout the season. The long-term impact remains low. Early spring defoliation in deciduous trees is a recoverable stress
given the opportunity for re-foliation and enough time to rebuild food reserves. The cause of tatters remains unknown,

Oak: Tabakia leaf disease

Tubakia dryina

Host: Oaks

Damage: Defoliation
Area: Not determined
Severity: Not determined
Trend: None

Across southern Minnesota, a late season leaf disease can be seen on bur oaks,
usually after August 1*. The causal fungus, Actinopelte dryina, has had a recent
name change to Tubakia dryina. This year in August, the University of Minnesota
Lab examined samples and confirmed that Tubakia is the main leaf spot fungus
causing the foliage symptoms.

The appearance can be very dramatic as the entire crown turns brown except a few leaves at the very top. Defoliation can reach
90% in a few short weeks and affected trees look nearly dead. Late season defoliation has minimal impact on the tree’s health.
However, several consecutive years of defoliation of this nature could long-term impacts.
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Sphaeropsis collar rot: Sampling at Badoura State Nursery.

On April 17, 2002, 2-0 red pine were sampled from 2 compartments. Five different beds were sampled in each compartment. In
each bed, a single 1 meter length of a seedling row was inspected for the presence of symptomatic seedlings ( live or dead) and
asymptomatic seedlings. Numbers of each were tallied. Dead and symptomatic seedlings were collected for further
examination by Dr. Stanosz, University of Wisconsin.

Investigations of 2-0 red pine for Sphacropsis symptoms at Badoura Nursery, 2002
Compartment B 11:
Furthest away from red pine windbreaks and manager indicates that this is the compartment with the least
amount of disease.  * = It looked like these died due to desiccation.
Bed number Live asymptomatic Dead Live symptomatic Dead
Asymptomatic * symptomatic

22 110 3 1 0

21 92 9 1 0

19 110 0 1 0

18 100 2 0 4

17 77 4 1 0

Average values 97.5 3.6 0.8 0.8
Investigations of 2-0 red pine for Sphaeropsis symptoms at Badoura Nursery, 2002
Compartment A 3:

Closest to red pine windbreaks and manager indicates that this is the compartment with the most disease. As
1-0’s the beds looked orange due to Sphaeropsis infection.
Bed number Live asymptomatic Dead Live symptomatic Dead
asymptomaftic symplomatic

22 33 0 5 32
21 28 0 14 27
19 28 0 7 47
18 33 0 11 53
17 23 0 10 46
Average values 29 0 9.4 41

There was clearly a difference in the incidence of symptomatic seedlings between the 2 compartments. In A3, 63% of all
seedlings were symptomatic whereas, in B11, only 1.5% of all seedlings were symptomatic. As a result, the beds in A3 are
only producing 30% of what the beds in B11 are producing because of Sphaeropsis shoot blight and mortality.

Note: There may be additional losses in A3 due to asymptomatic collar rot infections.

Sphaeropsis collar rot survey in red pine plantations - 2002

In October, a request was sent to all Forestry Areas for samples of red pine seedlings that died since planting this year. This is
part of the continuing effort to document the presence and effects of Sphaeropsis infection on our Nursery seedlings. There
were several respondents from Region 1, 2 and 3. Seedlings came from PFM and state-owned plantations. Unless otherwise
noted, only 5 seedlings per plantation were used for this study because of the lab time involved in verification. The seedlings
were examined for symptoms of collar rot and then for the presence of Sphaeropsis pycnidia.

Red pines growing in 28 plantations ( 18 were documented) averaged 67 % mortality.
Other species in the same plantations (only 7 were documented numerically) averaged 12 % mortality.
160 seedlings were examined in the lab.
Five dead seedlings from a non-DNR source had no trace of Sphaeropsis infection.
Examination of 155 DNR -source seedlings revealed the following:
3 seedlings ( 1.9%) died from other causes,
12 seedlings ( 7.7% ) had symptoms of collar rot but no fruiting bodies were found, and,
the remaining 140 seedlings ( 90.4% ) all had symptoms and fruiting bodies of Sphaeropsis.
So, from DNR-sources, 98% of the sampled red pines had symptoms of Sphaeropsis infections and 90% of the sampled red
pines had abundant fruiting bodies on their stems.
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Incidental Pests

Insects and Mites Host County Comments

Ant -thatching ant Ouaks [tasca Widespread in MN

Formica obscuripes

Ash bark beetle Itasca In bark beetle traps baited for
Temnochila

Aspen leaf-blotch miner Aspen Widespread in R2, Most dead from parasites and

Hubbard, Becker, Cass diseases
Aspen webworm Aspen [tasca & several counties in | In old FTC cocoon 2002
central & NE MN counties

Balsam twig aphids Balsam fir Cass, Crow Wing

Bronze birch borer White birch Crow Wing, Morrison

Buffalo tree hoppers White oaks Morrison On tattered leaves

Cinara aphids White spruce Crow Wing

Eastern ash bark beetle Ash Cass

Hylesinus aculeatus

Eastern spruce gall adelgid White spruce Cass, Crow Wing

Elm leaf miner Slippery elm Aitkin West and North sides of Mille Lacs
Lake

Engraver beetle Pine Hubbard Used trap trees to control

European fruit lecanium scale Oaks Crow Wing

Parthenolocancium corni

Flat leaf tiers Ouks Crow Wing, Cass

Gall wasp Rugosa rose Crow Wing

Diplolepis tuberculatrix

Geometrid caterpillar Stenoporpia White oak Morrison Tattered leaves

polygrammaria

Greenstriped mapleworm Red maple Crow Wing Only 1, 1 ¥4 ** mapleworm

Hickory gall phylloxera pignut hickory Itasca

Phylloxera caryaecaulis

Hickory tussock moth Lophocampa caryae Oaks Crow Wing Only a few caterpillars found

Introduced pine sawfly White pine Morrisan, Hubbard Very low population this year

Kermes scale Oak Becker

Larch casebearer Larch Aitkin, Cass Population greatly reduced this
year; only 1 site found in R1

Maple webworm sugar maple Itasca

Tetralopha asperatella

Mites Black walnut Crow Wing

Eriophyes caulis

Northern pine weevil Pine plantation Hubbard Attracted to mulching materials

Oak webworms Oaks Crow Wing

Oak sawily White oak Morrison Tattered leaves

Periclista albicallis

Pale tussock moth Deciduous trees Crow Wing found Nside Mollie Lake

Halisidota tessillaris

Pine tortoise scale Scotch pine Crow Wing

Pine tortoise scale Jack pine Lake of the Woods, Roseau | Severe infestations. Also sooty
mold associated

Pine webworm Jack pine Crow Wing

Pine bark beetles Pines Central MN Stressed trees

Poplar leaf petiole gall aphid Pemphligus Cottonwood Crow Wing

populicaulis

Powder-post beetles Boards Crow Wing Garage ceiling boards

Red-headed ash borer broom handle Kaoochiching broom purchased in Tennessee

Neoclytus acuminatus

Red-headed pine sawfly Jack pine, Hubbard Pole-sized trees with very thin

Red pine crowns; mapped from the air.
Red pine sawfly Red pine Crow Wing Few leaves present
15




Insects and Mites Host County Comments
Red turpentine beetle Red pine Sherburne, Morrison, Crow | On stressed red pines
Wing
Red pine cone beetle Red pine Crow Wing Never seen before 2002
Conophthorus resinosae
Root collar weevil Red pine Cass, Crow Wing
Rose chafer beetles Trees, shrubs Crow Wing
Sawyer beetle White pines Cass An ALB look-alike.
Monochamus notatus
Spruce needle rust blue spruce St Louis Meadowland
Spruce needle rust blue spruce Koochiching International Falls
Striped alder sawfly Alder Crow Wing
| Hemichroa chocea
Two lined chestnut borer Red oaks Widespread R2&3
Wasps: [toplectis conquisetor FTC R2 & R} Parasitic wasps, only 2 from FTC
and Gambrus canadensis cocoon study
Whitegrubs White pine Crow Wing Root damage to 3 to 4 * trees
transplanted last year
Wooly alder aphid Maple Crow Wing
Yellowheaded spruce sawfly While spruce Cass, Crow Wing Tree farm, yards.
Widespread in R1 More than in 2001.
Zimmerman pine moth White spruce Cass
Diseases Host County Comments
Anthracnose Red oaks Crow Wing Light infection this year in R2 &
R3
Armillaria root disease Red pine, Pine, Crow Wing, Hubbard | 10 to 12" red pine planted in
White pine furrows stressed by 2001 and 2002

drought
Black knot Cherries, plums Pine, Crow Wing
Cytospora canker Blue spruce Crow Wing Yard trees
Diplodia tip blight Red pine
Dothistrom needle blight Austrian pine Stearns
Dutch elm disease Am. Elm Morrison
Fireblight Mt. Ash Stearns
Fomes officinalis western larch Itasca logs from Montana
Laetiporus conifericola western larch Itasca logs form Montana
Maple leaf blister Red maple Crow Wing Yard trees
Taphrina dearnessii
Neolentinus lepideus western larch Itasca logs from Montana
Purple eye Red maple Crow Wing
Phyllosticta minima
Rhizosphaera needlecast Blue spruce Crow Wing, Wadena, Yard trees
Hubbard, Beltrami
Spruce needle rust Black & blue Aitkin, Koochiching, Epidemic in R1.
spruce All of northwest
White pine blister rust White pine Crow Wing, Hubbard Top kill
Yellow witches broom whilte spruce St Louis east side of Hwy 53 a few miles

Chrysemyxa arctostaphyii

south of Kabetogama DNR
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Animal or abiotics

Host

County

Comments

Deer browse damage

Pines, spruce, cedars, etc

Crow Wing, Beltrami,
Hubbard, Clearwater,
Becker, Wadena

Widespread in R1andR3

Drought & winter injury Red pine Sherburne

Drought White pine Stearns, Morrison

Flooding All species Lake of the Woods 10“: 11 inches of rain fell on June
11

Gopher root mortality Red and scotch pine Crow Wing Browse on roots

Hail Blue spruce Hubbard

Herbicide kill Poplar seedlings Crow Wing

High water table All species Northwestern counties Fourth consecutive year of very wet
soil conditions

Lightening Am. Elm Crow Wing

Root suffocation Red pine Crow Wing High water

Root suffocation Red oak Crow Wing Asphalt and concrete close to tree

Salt dehydration and needle death Red pine Cass Nisswa Sewage Treatment water
sprayed on Grandview Lodge golf
course pine

Sewage field effluent White spruce Aitkin Roots in contact with septic tank
effluent

Sewage fields effluent killed oaks Red oaks Pine Tank not pumped in 5+ years

Shading dieback Balsam, spruce Crow Wing 6 foot trees grown in sun and
planted last year in shade

Soil mineral deficiencies causing White spruce Cass Trees growing in white sand

yellowing of needles

Squirrels chewing off bark Maple Cass Yard tree

Squirrels removal of twigs (cutoff) | White spruce and red pine | Crow Wing Several twigs on the ground

Tatlered leaves Oaks Morrison

Winter drying of needles White pine Crow Wing

Yellow bellied sapsucker damage Mt. Ash Crow Wing
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Phenology

Date Event County
3-28 Conifers change to spring green color Ramsey
4-15 Aspen catkins showing. Cass
4-16 Aspen catkins 10% out. Itasca
4-16 Aspen catkins 40-50% out. Red maples blooming Aitkin
4-16 Red oak buds breaking, silver maple flowers out. Ramsey
4-17 Quaking aspen with catkins, pussy willows blooming, red maples starting to flower | Hubbard, Crow Wing
4-18 Lilac leaves showing from buds Crow Wing
4-29 American elm blooming Crow Wing
5-1 Spruce budworm 2™ larvae starting to drop from trees Itasca
5-2 Larch needles showing Crow Wing
5-13 FTC starting to hatch in woods Itasca
5-14 Extra-ordinarily late and cold spring. In Grand Rapids since mid-April, freezing Itasca
temperatures at night, usually overcast and plenty of rain.
5-14 One aspen clone with green leaves Aitkin
< | inch long.
5-14 FTC hatching. Buds breaking on northern hardwoods, few red maples are W side of Mille Lacs,
blooming. Crow Wing
5-14 Basswood buds showing green leaves W side of Mille Lacs,
Crow Wing
5-14 Carpet of Heptatica in bloom. Central Mille Lacs
5-14 Siberian elm leaves size of mouse ears, dandelions just starting to bloom, box-elder | Sherburne
leaflets are 3/4 inch
5-20 Red pine candles < 1 inch, Mt maple blooming, boxelders with small fruit, lilacs Sherburne
just starting to bloom, ash in small leaf, crabapples in bud stage, elderberry
blooming, spruce bud caps 90% off, oaks, willows, poplars in small leaf stage,
maples with fruit, dandelions in town blooming, marsh marigolds blooming.
5-20 Yellow rocket, Dutchman’s breeches, Trillium blooming. Mille Lacs
5-21 Bark beetle females depositing eggs NW Wright
5-22 June berries blooming Crow Wing
5-22 Ash buds with 1” leaves and small flowers Crow Wing
5.22 Basswood leaves to %" long Crow Wing
5-22 FTC first instars (3-4 millimeters) starting to feed on basswood buds Crow Wing
5-22 Red elderberry blooming Crow Wing
5-22 Trembling aspen leaf blades to 1 4 “ wide Crow Wing
5-22 Birch leaves just showing from buds Crow Wing
5-22 Birch in flower, wood anemone, Dutchmans, breeches, adders tongue, white trout Crow Wing
lily, Hepratica and large bellwort blooming
5-22 FTC %" long (hatched 3 days ago) and basswood leaf blades to | '4 * wide Crow Wing
5-22 Basswood leaf blades to | 2 * wide and FTC in first instar. White birch leaves up Southern Todd
to 1"long and % wide
5-22 Juneberries blooming and cd and white oak leaves to | %" long Southern Todd
5-22 Red turpentine beetle (36) in 3 pheromone traps N Crow Wing
5-23 Sugar maples, serviceberry blooming. Most aspen and birch are leafless. Pin Itasca, Cass
cherries beginning, 7rillium grandiflora, lily pads on ponds.
5-23 Pine bark beetles in nuptial chambers, a few eggs present Wright
5-28 Red and white oaks done pollinating and leaf blades 1 4" long, Big-tooth aspen Crow Wing
leaf blades 1™ long. Pin cherries blooming, quaking aspen dropping seeds (dry
fruit) flowering crabs blooming. Lilacs blooming.
5-28 Basswood leaf blades 2 '4" wide and 3" long Cass
5-13 FTC 1/4 to 3/8 inches long Itasca
5-31 Chokecherries blooming Crow Wing
6-3 FTC 3" instar %" long St Louis, Duluth area
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6-5 Spruce budworm in 3" instar according to Darren Blackford Itasca

6-5 Lilacs in full bloom in grand Rapids Itasca

6-6 FTC | to | 1/4 inches long along 169 between GR and Nashwauk Itasca

6-6 FTC 11/4 to 11/2 inches long in Grand Rapids Itasca

6-7 FTC > 1 inch, 3" instars with some 4ths. Not much defoliation. Southern Todd

6-9 Ironwood flowering, basswood still in bud, mt. maple seeds are red. Blooming: Itasca
black-eyed Susans, St. John's wort, bitter nightshade, parsnip, tall meadow rue.

6-10 Lots of Sarcophagid flies near Side Lake St Louis

6-10 FTC defoliating oaks and ashes Grand Rapids

6-10 White spruce and jack pine releasing pollen Itasca

6-10 Columbine and cotton grass blooming Mille Lacs, Morrison

6-12 Blooming: wild geranium, black locust, false Solomon’s seal Mille Lacs

6-13 FTC larvae about 11/2 inches long near Meadowlands St Louis

6-13 Hoary puccoon blooming Crow Wing

6-13 Indian parent brush blooming Cass, Wadena

6/17 Spruce budworm approximately 3/8 to 1/4 inches long St Louis

6/17 spruce budworm approximately 2 inches long near Cook St Louis

6-18 Catching ash bark beetle in trap baited for Temnochila Itasca

6-20 FTC 11/4 inches long along North shore Lake, Cook

6-20 Spruce beetle egg galleries 2 to 5 inches long with lots of eggs, Cascade River and Cook
Judge Magney State Park

6-20 FTC 2" long Itasca

6-20 | FTC cocoon east and 1 west of Grand Rapids Itasca

6-20 Friendly flies (parasite of FTC) mating [tasca

6-20 Many FTC cocoons on red maple ltasca

6-22 FTC starting to cocoon in Grand Rapids Itasca

6-24 FTC pupating. Cass, ltasca
Blooming: Oxeye daisy, Canada mayflower, pagoda dogwood, goat's beard, tick
trefoil, dogbane, yellow sweet clover, wild rose, blue flag iris, white water lily

6-24 Blooming: Indian paintbrush, blue flag iris, beard's tongue, white milkweed. Wadena

6-25 Lupine and hawkweed blooming St Louis- Duluth area

6-28 FTC about 50-75% pupated in Grand Rapids Itasca, StLouis
Lots of Sarcoohagid flies in Demo forest

7-2 Wild rose, butterfly weed, blackeyed Susan, white campion, harebell, yellow sweet | Sherburne
clover, tall sunflower, water hemlock, butter and eggs, meadow rue, vetch, common
milkweed blooming

7-2 New oak leaves not tattered Maorrison

7-5 FTC moths in Cohasset but some still in cocoons Itasca

7-5 Common and swamp milkweed, blackeyed susan and fireweed blooming Cass

7-5 Many FTC cocoons at gas station lights Itasca

7-8 98% of FTC still feeding larvae, lots of dead FTC and a few cocoons in Goosebery | Lake
Falls State Park

7-9 Blooming: Rudbeckia, white sweet clover, basswoods, orange butterfly weed. Isanti

7-9 Larch casebearer-caused discoloration is very visible Aitkin

7-9 Many FTC moths around night lights Crow Wing

7-15 Most Spruce budworm eggmasses have hatched according to D Blackford Itasca

7-22 Common milkweed, sweet clover, blackeyed susan, lead plants, white sage, prairie | Crow Wing, Morrison
clover, mullein, golden rod, soapwort, tangy spotted knapweed blooming

7-22 Giant hyssop blooming Todd

7-23 Yellow headed spruce sawfly larvae done feeding and in duffl’ Crow Wing

7-23 Found only 1 greens striped mapleworm, 1 '4" Crow Wing

7-23 Aspen webworms defoliating aspen around Grand Rapids Itasca

7-29 Spruce needlerust near International Falls Koochiching
spruce needlerust showing near Floodwood St Louis

8-9 Sunflower, showy tick trefoil, goldenrod, purple prairie coneflower, and Monarda Chiscago
blooming

8-21 Lots of two-lined chestnut borer damage showing up ltasca

9-3 Wild plums ripe. Black currants starting to ripen Crow Wing

9-20 Red humped oakworm pupating in duff Crow Wing
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Impacts of drought and bark beetles on red pine forests of the Anoka Plains

By Dr.Matthew Ayres, Bruce Ayres, Mike Peltier and Jana Albers
(Excerpted to discuss only objective 3.)

Red pine has been widely propagated since the late 1950s and has proven itself to [
be an excellent silvicultural option. Since it is only now that the first rotation of g
plantings are maturing into 2nd growth forests, which are destined to one day
become our only old growth, foresters and landowners have surprisingly limited
experience on which to base some important management decisions. For
example, there is little basis for knowing when or where there will be
consequential mortality of adult trees from drought and bark beetles. If some soil
types or regions have predictably higher mortality rates for trees, the expected
half life for a cohort of trees will be reduced, which, among other things,
influences the successional trajectory of a forest managed for wildlife, and
changes the optimum harvest schedule of a forest managed for economic returns.
There is also little basis for evaluating the costs and benefits of pest control
efforts in mature stands of red pine. One of the most significant pests of mature
pines in the Great Lakes region is the pine engraver beetle, Ips pini. I. pini is
regarded by many forest entomologists as an occasionally eruptive species that
normally has little impact on healthy frees, but which can produce sustained
outbreaks when environmental conditions such as a drought or windthrow allow
the development of large populations that then become self-sustaining through continued successful mass-attacks on otherwise
healthy trees. Such populations are excellent candidates for cost-effective control because occasional efforts can suppress
eruptions back to low (endemic) populations levels where they then tend to be regulated by natural forces. Based on this
theoretical principle, rather extensive control programs (mass-trapping) were conducted in the Sand Dunes State Forest
following the drought of 1988-89 and in Itasca State Park following the windstorms of 1996-97. However, the underlying
theory has not been tested for /. pini. If it does not hold, then bark beetle control efforts such as mass-trapping or sanitation
logging would have less benefit, no benefit, or even make matters worse by delaying the onset of natural controls from
predators.

Objectives

There is limited ability to know when, or where, there will be consequential mortality of adult trees from drought and bark
beetles, and what, if anything, can be done to mitigate the undesirable impacts. Motivated by the most recent drought, we
conducted studies during 2002 to address the following questions:

1. Why is tree mortality associated with bark beetles more common in the Anoka plains than in superficially similar regions,
e.g., west central Wisconsin?

2. Are there predictable patterns in tree mortality within a region that are related to soil type?

3. Do bark beetle infestations tend to become self-perpetuating eruptions following a drought?

Background for Objective 3: Are /. pini populations eruptive on the Anoka Plains?

During July 2001, more than 50 patches of red pine mortality were detected in Sherburne and Isanti Counties during aerial
surveys by Minnesota Forest Health personnel. This was thought to be the result of a drought during 2000, which had ended by
2002. The eruption hypothesis assumes that populations are regulated around one of two equilibria, at endemic or epidemic
levels ( Fig. 1 ). Under this model, populations can undergo a state change from endemic to epidemic if some exogenous factor
(e.g., a drought that kills some trees and produces a pulse of high quality food resources) permits populations to exceed an
escape threshold beyond which further resource limitations are relaxed because they are able to employ mass-attacks to kill
additional trees. In the case of bark beetles, resource limitations that regulate populations around the endemic equilibrium are
expected to produce a pattern of increasing colonization density in suitable host material (fresh logs and recently killed trees)
with increasing abundance of colonizing adults within the forest stand. When local abundance of colonizing adults exceed the
hypothetical escape threshold, colonization density in logs is predicted to decline as some adults participate in attacks of nearby
live trees. We tested these predictions ( Fig. 2 ) with studies of multiple infestations in and around the Sand Dunes State Forest,
a putative epidemic population, and multiple stands of red pine on the Colfax Plains, a putative endemic population.
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Methods Objective 3. Test for eruptive behavior in populations of Ips pini.

We used 12-unit Lindgren funnel traps to estimate the abundance of /ps bark beetles at each study site during the early summer
flight period in 2002 (4 weeks of sampling from 26 May to 25 June). This sampling was timed to capture beetles that had
successfully overwintered and were destined to reproduce during the summer. At each site, we deployed an array of four funnel
traps, configured as an approximate sguare of ~ 20 x 20 m. Two traps per site were baited with the pheromone signal of /ps
pini, ipsdienol + Lanierone, one was baited with the pheromone signal of /. grandicollis, ipsenol, and one was baited with the
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model (Fig. 2) Abundance of adult beetles

pheromone signal of I perroti, ipsenol and ipsdienol (Ayres et al. (captures / trap)
2001). Pheromone lures were bubblecaps purchased from PheroTech:
elution rates of 0.2 mg / d for ipsdienol (racemic) and ipsenol, and d :
0.01 mg / d for Lanierone. Traps were emptied weekly and, at the As lot?al Populahc_m a.bundancc eled~es, the
same time, lures were rotated among traps to guard against spurious  c0lonization density in logs (ovipositing females /
effects from trap position. Later, trap captures were counted and identifiecd™ ) 8 predicted to increase (gencrating the initially
At each site, we also measured beetle colonization densities in negative relationship in Fig. 1 between adult density
logs. [n late May, two trees were felled at each site, and 5, 50-cm long and per capita reproduction), until populations reach
logs were removed from the mid-bole of each tree. At this time, 5 logs @ threshold where they begin to attack live trees, at
(2 or 3 from each source tree) were spread over each site (one log near Which pomt competition for food resources is
each funnel trap, and one in the center of the trapping area). The other thcorctically alleviated and colonization density is
five logs were covered with a tarp, to prevent beetle colonization, until predicted to decline.
15-20 July, when they were placed in the same locations as the first set
of logs to provide a resource for colonization by the 2™ generation of /. pini. At this time, the first set of logs were consolidated
and covered with a tarp to prevent further colonization by bectles. On 22-27 August, we measured the colonization density by
Ips of each trap log. We carefully removed a 40 x 22 cm section of bark from the upper surface of each log and counted the
number of oviposition galleries, each representing one adult female that entered the log and began laying eggs. For each site, we
calculated average experienced attack density. This calculates the density experienced by an average ovipositing female within
each site, which is more appropriate than the average density per log for estimating effects of intraspecific competition on
population growth rate. It turned out that by the time of our measurements in late August, the logs colonized during June were
too damaged by wood borers and other phloem-feeding insects to measure /ps colonization densities. Hence, our subsequent
analyses were restricted to logs colonized afier 15 July. When we examined the logs in late August, we collected samples of
adult /ps from the trap logs for identification. Not all of these have been examined yet, but it appeared that most, or all, were /.
pini, which is as expected since the /. pini