United States

—] Department of Agriculture
Forest Service

Northeastern Area

7 State and Private Forestry
r NA-PR-02-04
Reprinted July 2013

Borer

' A beetle from Asia, Agrilus planipennis Fairmaire (Coleoptera: Buprestidae), was identified in July
2002 as the cause of widespread ash (Fraxinus spp.) tree decline and mortality in southeastern
Michigan and Windsor, Ontario, Canada. Larval feeding in the tissue between the bark and

- sapwood disrupts transport of nutrients and water in a tree, eventually causing branches and the
¥ entire tree to die. Tens of millions of ash trees in forest, rural, and urban areas have already been
killed or are heavily infested by this pest.

A. planipennis has been found throughout Michigan, across much of Ohio, and in parts of Indiana,
lllinois, Maryland, Missouri, Pennsylvania, Virginia, West Virginia and Wisconsin. Infestations have
also been found in more areas of Ontario and in the province of Quebec. The insect is likely to be
found in additional areas as detection surveys continue. Evidence suggests that A. planipennis is generally established in an area
for several years before it is detected.

The broad distribution of this pest in the United States and Canada is primarily due to people inadvertently transporting infested
ash nursery stock, unprocessed logs, firewood, and other ash commodities. Federal and state quarantines in infested states now
regulate transport of these products.

Identification

Adult beetles are generally larger and brighter green (Fig. 1) than the native North
American Agrilus species. Adults are slender, elongate, and 7.5 to 13.5 mm long. Males
are smaller than females and have fine hairs, which the females lack, on the ventral side
of the thorax. Adults are usually bronze, golden, or reddish green overall, with darker,
metallic emerald green wing covers. The dorsal side of the abdomen is metallic purplish
red and can be seen when the wings are spread (Fig. 2). The prothorax, the segment
behind the head and to which the first pair of legs is attached, is slightly wider than the == e - eyt
head and the same width as the base of the wing covers. Figure 1. Adult emerald ash borer.

Larvae reach a length of 26 to 32 mm, are white to cream-colored, and dorso-ventrally %
flattened (Fig. 3). The brown head is mostly retracted into the prothorax, and only the
mouthparts are visible. The abdomen has 10 segments, and the last segment has a pair
of brown, pincer-like appendages.

Biology

A. planipennis generally has a 1-year life cycle. In the upper Midwest, adult beetles
begin emerging in May or early June. Beetle activity peaks between mid June and early |
July, and continues into August. Beetles probably live for about 3 weeks, although . Fip SR ‘ o
some have survived for more than 6 weeks in the laboratory. Beetles generally are Figure 2. Purplish red abdomen on adult
most active during the day, particularly when it is warm and sunny. Most beetles beetle.

appear to remain in protected locations in bark crevices or on foliage during rain or
high winds.

Throughout their lives beetles feed on ash foliage, usually leaving small, irregularly
shaped patches along the leaf margins. At least a few days of feeding are needed
before beetles mate, and an additional 1 to 2 weeks of feeding may be needed
before females begin laying eggs. Females can mate multiple times. Each female
probably lays 30-60 eggs during an average lifespan, but a long-lived female may lay
more than 200 eggs. Eggs are deposited individually in bark crevices or under bark
flaps on the trunk or branches, and soon darken to a reddish brown. Eggs hatch in
7 to 10 days.

After hatching, first instar larvae chew through the bark and into the phloem and
cambial region. Larvae feed on phloem for several weeks, creating serpentine
(S-shaped) galleries packed with fine sawdust-like frass. As a larva grows, its gallery
becomes progressively wider (Fig. 4). Beetle galleries often etch the outer sapwood.
The length of the gallery generally ranges from 10 to 50 cm. Feeding is usually
completed in autumn.

Prepupal larvae overwinter in shallow chambers, roughly 1 cm deep, excavated
in the outer sapwood or in the bark on thick-barked trees. Pupation begins in




¥ late April or May. Newly eclosed adults often remain in the pupal chamber or bark for 1 to 2
Y weeks before emerging head-first through a D-shaped exit hole that is 3 to 4 mm in diameter
¢ (Fig. 5).

Studies in Michigan indicate 2 years may be required for A. planipennis to develop in newly
. infested ash trees that are relatively healthy. In these trees, many A. planipennis overwinter as
early instars, feed a second summer, overwinter as prepupae, and emerge the following summer.
In trees stressed by physical injury, high A. planipennis densities, or other problems, all or nearly

all larvae develop in a single year. Whether a 2-year life cycle will occur in warmer southern
states is not yet known.

Distribution and Hosts

A. planipennis is native to Asia and is found in China and Korea. It is also reported in Japan,
Mongolia, the Russian Far East, and Taiwan. In China, high populations of A. planipennis occur
- primarily in Fraxinus chinensis and F. rhynchophylla, usually when those trees are stressed by
drought or injury. Other Asian hosts (F. mandshurica var. japonica, Ulmus davidiana var. japonica,

| Juglans mandshurica var. sieboldiana, and Pterocarya rhoifolia) may be colonized by this or a
related species.

In North America A. planipennis has attacked only ash trees. Host preference of A. planipennis
or resistance among North American ash species may vary. Green ash (F. pennsylvanica) and
black ash (F. nigra), for example, appear to be highly preferred, while white ash (F. americana)
and blue ash (F. quadrangulata) are less preferred. At this time all species and varieties of native
ash in North America appear to be at risk from this pest.

Figure 6. Jagged holes left y ~ Signs and Symptoms
woodpeckers feeding on larvae. It is difficult to detect A. planipennis in newly infested trees because they exhibit few, if any,
RE. 8 %z external symptoms. Jagged holes excavated by woodpeckers feeding on late instar or prepupal
larvae may be the first sign that a tree is infested (Fig. 6). D-shaped exit holes left by emerging
adult beetles may be seen on branches or the trunk, especially on trees with smooth bark
(Fig 5). Bark may split vertically over larval feeding galleries. When the bark is removed from
infested trees, the distinct, frass-filled larval galleries that etch the outer sapwood and phloem
are readily visible (Fig. 4 and Fig. 7). An elliptical area of discolored sapwood, usually a result of
\\. secondary infection by fungal pathogens, sometimes surrounds galleries.

+ As A. planipennis densities build, foliage wilts, branches die, and the tree canopy becomes
increasingly thin. Many trees appear to lose about 30 to 50 percent of the canopy after only a
few years of infestation. Trees may die after 3 to 4 years of heavy infestation (Fig. 7). Epicormic
{ shoots may arise on the trunk or branches of the tree (Fig. 8), often at the margin of live and dead
* tissue. Dense root sprouting sometimes occurs after trees die.

' A. planipennis larvae have developed in branches and trunks ranging from 2.5 cm (1 inch) to 140
i cm (55 inches) in diameter. Although stressed trees are initially more attractive to A. planipennis
SJ\4 than healthy trees are, in many areas all or nearly all ash trees greater than 3 cm in diameter have

been attacked.
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Figure 7. Ash tree killed by
emerald ash borer. Note the
serpentine galleries. Resources

For more information on the emerald ash borer and related topics...
+ Visit the following Web sites:

Multi-agency Emerald Ash Borer Web Site: USDA Forest Service
www.emeraldashborer.info Northeastern Area
USDA Forest Service: www.na.fs.fed.us/fhp/eab/ State-and Private Forestry

Newtown Square, PA 19073
USDA Animal and Plant Health Inspection Service:

; .na.fs.fed.
www.aphis.usda.gov/plant_health/ whsanfindedis

+ Contact your state Department of Agriculture, State Forester, or &=, Federal Recycling Program
Cooperative Extension Office. ) Printed on recycled paper.
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Figure 8’.'Epicormic branching on
a heavily infested ash tree.
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Connecticut

i } Universityof | Mile-a-minute Vine (MAM)
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Do you seé this plant:

Mile-a-minute Vine (Scientific name: Persicaria perfoliata) is a highly invasive annual weed
spreading across Connecticut. It outcompetes and overgrows native species, causing ecological and
economic harm. The vine scrambles over other vegetation and can climb trees and posts (see front).
Mile-a-minute is deserving of its common name and ifs reputation as 1the Kudzu of the North"—a
single vine can grow up to 6 inches per day. Mile-a-minute has been banned by the CT Legislature
(Sec. 224-381d of the CT General Statutes makes it illegal to transport, cultivate, sell or distribute the
species), but populations are still spreading in natural areas and perhaps in your own backyard!

Please help us find, track and control this plant in Connecticut. With your help,
we can organize and coordinate the removal of Mile-a-minute Vine before it becomes an
even bigger and more costly problem. If you see a vine with all three of the characteristics
on the front of this card—(1) triangular leaves, (2) small barbs on the stem, and (3) ocreq,

note its location and report your findings using the contact information below.
Contact the Connecticut Invasive Plant Working Group (CIPWG) at 860-486-6448 (Donna Ellis)
=0F=
visit www.hort.uconn.edu/mum (click “Report MAM")
For more information, please contact CIPWG or visit www.hort.uconn.edu/cipwg

Photos courtesy of Todd Mervosh, Les Mehrhoff, Hope Leeson, Judy Hough-Goldstein and Renée Sullivan



PEST ALERT

The Asian Longhorned Beetle (ALB) is a new introduction lo the U.S. It has been found in
several locations in and around Worcester, MA; Boston; New York City; Chicago; New
Jersey and Toronto, Canada. It attacks many trees, including maple, elm, horsechestnut,
poplar, ash, birch and willow. This insect Kills trees. If we don't limit its spread now it
could become a very serious pest nationwide, wherever its host trees are found.

WHAT TO LOOK FOR

o Adult beetles are large (¥4 - 1'2in. long body) with very long, black and white-banded
antennae. The body is black with white spots. They can be seen from May to
November.

° Large round holes ('/2 in. diameter) on the tree trunk, branches and exposed roots.
Adults exit from these holes.

* Oval to round wounds In the bark (up to '/2 in. diameter). Adult females chew these
shallow indentations in the bark to lay an egg in.

¢ Large plles of coarse sawdust around the base of trees or where branches meet
the main trunk.

@

= 2 WE NEED YOUR HELP!!

' =] If you see this beetle or notice trees-with signs of damage, PLEASE.........
g I ° IMMEDIATELY report the information by calling The Connecticut Agricultural
ﬂ m Experiment Station at (203) 974-8474 or email CAES.StateEntomologist@ct.qov
E ° Note the date and location where you found the beetle, its larva or the damaged

tree.

¢

° If you can, capture the beetle or larva and place It in a glass container.

° Freeze it if possible, or keep it in a cool place. Someone from the Experiment
Station will arrange to visit the site and/or obtain the captured beetle from you.

www.uvm.edu/albeetle
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