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How to Use this Guide

his guide is a compilation of fact
sheets separated into three sections,

= ¢

:Mites (eggs and motile forms)

each covering a specific species or group ¥ :Insect eggs
of similar species. The first section offers
material on arthropod pests (insects and | === :larvae
mites). The second section describes ben- -
eficial insects and mites. The third section :Leafhoppers
lists tree fruit diseases.

The arthropod information is presented :Scales
as follows:

:Aphids

1. Taxonomic classification: Order (plus
Suborder, for Hemiptera): Family

2. Common name

. Scientific name and authority

4. Length (A:adult;in Lepidoptera, wing-
span; L or N:last/largest larval or
nymphal stage) in cm; refer to inside
back cover for English units conversion
scale

5. Principal period of activity in the crop
(for indicated stages)

6. Feeding habits or site of attack

Number of generations per year

8 Photos of pertinent life stages and
injury

w

~

The following icons represent the feeding
habits of the species. They illustrate which
prey or part of the fruit tree is preferentially
consumed or attacked and which repre-
sents more than 90% of its total diet.

'NiXe w

.'&_\L‘._"

L

:Multiple insects and mites
:Nectar, pollen (pollinators)
:Shoots

:Blossoms

:Fruits

:Trunk and branches
:Roots and crown

:Foliage

Vii
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Impact: Repetition of an icon,in both of the
first two sections,indicates the importance
(either in frequency or significance of eco-
nomic impact) of each pest or predator:

Light -

minor pest or predator
Moderate -
secondary pest or
predator

Important -

major pest or predator

In the first section, which deals with ar-
thropod pests, the following information
is given:

Description: Major traits used to iden-
tify the insect or mite; note that younger
nymphs or larvae may not have well-devel-
oped characteristic markings. These traits
are not always unique to a particular spe-
cies, but are used to distinguish it from
other species presented in this guide.

Distribution: General geographic range
of occurrence (in eastern North America
only, even if species is more widely distrib-
uted).Key: CT - Connecticut, FL - Florida, IL -
Illinois, MA - Massachusetts, MD - Maryland,
ME - Maine, MI - Michigan, NB - New
Brunswick, NH - New Hampshire, NJ - New
Jersey, NS - Nova Scotia, NY - New York, OH
- Ohio, ON - Ontario, PA - Pennsylvania, QC -
Québec, Rl - Rhode Island, SC - South Caro-
lina, VA - Virginia, VT - Vermont, WV - West
Virginia.

Damage: Damage to the fruit or tree
caused by the pest. In the interest of con-
serving space, life history details not directly
related to species identification or pest ac-
tivity on the crop (e.g., overwintering stage,
mating or oviposition behavior, etc.) are not
included in this guide.

Similar Species: Species of insects or
mites that could be confused with the pest
described.

viii

Management: A synopsis of possible
control management practices applicable
and available when pest populations ex-
ceed tolerable levels. The reader is advised
to consult local university or other expert
guidelines for specific details on imple-
menting these tactics.

The second section, which deals with
beneficial species, includes the follow-
ing information:

Status: Information on the beneficial ac-
tivity of the predator or parasitoid with re-
spect to its stages of development.

Distinctive Characteristics: Traits useful
in recognizing the insect, spider or mite.
These characteristics are not necessarily
unique to a particular species, but are used
to distinguish it from other species pre-
sented in this guide. When possible, other
characteristics are indicated. They can be
positive (©) or negative (®), such as the
sensitivity of the predator to pesticides.

Tree fruit diseases are addressed in the
third section of this guide.

For each disease, a list of fruit hosts and
main tissues attacked is indicated, fol-
lowed by a description of the disease
symptoms. Also provided is a description
of the disease's geographical range, any
similar diseases or disorders with which it
can be confused, and a brief description
of recommended management tactics.

IMPORTANT! This document is not in-
tended as a protection guide. In order to
determine whether pest populations rep-
resent a threat and justify intervention, the
use of adequate and validated scouting
methods is advised. For these scouting
methods and details of preferred manage-
ment options, please consult local univer-
sity extension recommendations and the
"For Further Information" section for gen-
eral reference materials. If you have doubts
about the identity of a species, or the risk it
represents to the crop, consult a plant pro-
tection specialist.
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Hemiptera: Sternorrhyncha: Psyllidae

Pear psylla

Cacopsylla pyricola Foerster — .—-i
A:2mm
N: 1.5 mm
Green WB Bloom Petal Early Mid- Pre-
cluster fall summer summer harvest

Description

Adults (A) resemble very small cicadas and can
be reddish brown (overwintered generation) or
tan to light brown (summer forms). Smaller,
wingless nymphs are yellow with red eyes, flat
and oval in shape, and develop within a clear
honeydew drop (B). Larger “hard shell” nymphs
are darker, with black areas interspersed with
green or brown coloration (C); these forms have
noticeable wing pads and are free-living.

Distribution
Widespread and a major pest in most fruit-grow-
ing states and provinces in eastern North America.

Damage

Attacks pear exclusively. Motile stages are “flush
feeders'that suck sap from newer,tender growth,
and secrete excess fluid as honeydew. This col-
lects on leaves and fruits, provides a good me-
dium for sooty mold growth (D). Psylla feeding
can kill leaf tissue (called“psylla scorch”) in sunny,
dry conditions. Excessive feeding and injection
of toxic saliva can cause wilting and premature
leaf drop.

NYSAES

Similar Species

The apple sucker (Psylla mali, p#) is closely related,
but can be distinguished by its lighter colora-
tion and the fact that it does not occur on pear.

Management

Spring egg-laying can be suppressed by pre-
bloom oil applications. Diligent hand removal of
suckers can greatly reduce psylla populations. A
balanced fertilizer program and avoidance of
excessive nitrogen greatly reduces flush vegeta-
tive growth that attracts psylla.Many predacious
insects are natural enemies, but commerical pro-
duction often requires applications of broad-
spectrum insecticides, highly refined summer oil,
kaolin clay or insecticidal soap.

NYSAES

Leaf surface damage, discoloration, mottling, mold, honeydew 2
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INSECT AND MITE PESTS Lepidoptera: Gracillariidae

¥ y Spotted tentiform leafminer
Phyllonorycter blancardella (Fabr.) R
A:4mm L:4mm
Tight Pink  Bloom Petal Early Mid- Pre-
cluster fall summer summer harvest

Description

The adult is a tiny beige moth with heavily fringed
wings striped with golden brown and white bands
(A). Eggs are laid individually on the undersurface
of the leaves. The yellowish larva has a dark head
and lives inside the leaf (B).

NYSAES

Distribution
Widespread in most fruit-growing states and prov-
inces in eastern North America.

Damage

Apple is the preferred host. The first three larval in-
stars feed on the tissues between the two epider-
mal layers of the leaf, separating the outer layer of
the leaf undersurface from the tissue above and
causing a translucent sap-feeding mine that is vis-
ible only from the under leaf surface (C).The last two
instars feed more extensively on leaf tissues and their
tissue-feeding mines appear as clear blotchy swell-
ings (D) on the upper surface of the leaf and gray
on the underside with a longitudinal pinch.

4
NYSAES

Similar Species

The apple blotch leafminer (P crataegella Clemens),
is nearly indistinguishable from the spotted tenti-
form leafminer, but has forewings that are usually
smaller and less heavily marked with white scales
(E). P, crataegella is more prevalent in New England
than elsewhere, and its hosts include apple, pear,
cherry, plum and quince.

Management

Monitor the population with pheromone traps and
use a degree-day developmental model to fix the
period of 2nd generation mine occurrence; insecti-
B cide applications normally not necessary unless
mines exceed 1-2 per leaf (check local threshold rec-
ommendations). Spur and leaf sampling for sap-
feeding mines allows effective timing of spray ap-
plications.Selective insecticides allow parasitoids to
substantially reduce larval populations.

Alan Eaton

Leafminers 3
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g g— Mineola moth (Destructive pruneworm)

Acrobasis tricolorella (Grote) Il_';?_, — i
i
A:9-12mm L:13mm
(length) el b [ Bl [ [ [ [ |
White  Bloom Petal Early Mid- Late
bud fall summer summer summer

Description

Adult is a bluish gray moth that assumes a
wedge shape when at rest. It has a transverse
broad white stripe bordered by a smaller red-
dish brown stripe in the middle of the fore-
wings; a smaller set of similar bands occur near
the posterior edge (A). The larva has a brown
head, with a body that is dark grayish brown
dorsally and reddish brown ventrally,and marked
with many short spines (B).

Distribution
Southern Canada and south to ME and MI.

Damage

Attacks cherry mainly, also plum, and may be
found in apple.Overwintered larvae feed on and
consume fruit buds (C) and developing flower
parts, later forming nests in leaf terminals from
which they continue to feed. Early summer lar-
vae attack the fruits (D) and feed around the pits
as they near harvest.

Similar Species

Adult and larval forms resemble American plum
borer (Euzophera semifuneralis, p#), which is
closely related.May be distinguished by the fact
that it does not bore into cambial tissue.

Management

Rare in occurrence, so intervention is seldom
needed.Chemical controls can be applied against
overwintered larvae in the spring between
green tip and white bud, and against emerging
moths in late June.
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INSECT AND MITE PESTS Lepidoptera: Geometridae

Winter moth
Operophtera brumata (L.) - l:'--5: "

L:25-30 mm

Tight Pink Bloom Petal Early Mid- Pre-
cluster fall  summer summer harvest

Description

Adult male has grayish brown wings; the female
has vestigial wings and cannot fly. This, in com-
bination with the female’s large body, makes the
legs appear to be long, and gives her the super-
ficial appearance of a spider (A). Early larva is ol-
ive-green with a black head; later forms are a
brighter green, with white stripes along the back
and sides (B).

Distribution

Mainly maritime provinces of eastern Canada,
but also coastal MA and RI.

Damage

Attacks apple mainly, but also may be found on
pear, cherry and plum. Larvae feed on early foli-
age, loosely spinning leaves together and eat-
ing holes in them;later they may eat flower buds
and bite holes in developing fruitlets. Damaged
sites heal and appear at harvest as a flat or con-
cave area with a corky surface, or sometimes as
a deep cleft if the feeding was deep (C).

Similar Species

Resembles the green pug (Chloroclystis rectangu-
lata, p#), particularly in the first 2 instars, but may
be distinguished by distribution and larval col-
oration (several white stripes in later instars, as
opposed to a single reddish dorsal stripe in the
green pug).

Erica Bent

Management

If needed, insecticide applications may be di-
rected against the young caterpillars soon after
hatch, normally from the tight cluster to pink bud
stages.
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BENEFICIAL INSECTS, SPIDERS, AND MITES [N SRV T EY

a Phytoseiid mites

10X Amblyseius (= Neoseiulus) fallacis (Garman) —dode —dede —desd
Typhlodromus pyri (Scheuten),

T.caudaglans Schuster
T. longipilus Nesbitt, T. vulgaris Ehara

A:0.33mm

Tight Pink Bloom Petal Early Mid- Pre-
cluster fall summer summer harvest

Description

Adults have a translucent teardrop-shape body
(A). A dark mark in the form of an"H" sometimes
appears within their body. This mark is red when
they feed on European red mites and yellow
when they feed on twospotted spider mites.
They move very rapidly on the leaves. Nymphs
are similar in appearance, and pale colored (B).
Eggs are elliptical and clear white ((C), center).

® These predators are very sensitive to pyre-
throid and carbamate insecticides.However, ob-
servations suggest that certain populations may
develop resistance.

Status

Along with stigmaeid mites (p#), the phytoseiids
are the most abundant predatory mites in apple
orchards in this region. They appear in tree
canopy mostly during the latter half of the sea-
son.Amblyseius fallacis tends to be more notice-
able in the tree later as the summer progresses
because of prey availability, but is present in the
orchard ground cover season long. A number of
different Typhlodromus species may be present
in eastern fruit orchards; they cannot be differ-
entiated without a microscope. Established
populations of phytoseiids are capable of effect-
ing seasonal biological control of phytophagous
mites if not disrupted by the use of non-selec-
tive pesticides.
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BENEFICIAL INSECTS, SPIDERS, AND MITES WIS ilsINEREN

& Stigmaeid/“Yellow” mites

10X Agistemus fleschneri (Summers)
Zetzellia mali (Ewing)

A:0.33 mm

Tight Pink Bloom Petal Early Mid- Pre-
cluster fall summer summer harvest

Description and Distribution

Agistemus fleschneri is the principal species
found in QC and northern ON orchards, while
Zetzellia mali predominates in the US, southern
ON and the maritime provinces.Immature stages
are bright yellow. Adult females of Agistemus are
orange-red (A) and can be confused with the
European red mite (Panonychus ulmi),but do not
possess its silky white hairs (p#). Zetzellia adults
are bright yellow (B), but can appear reddish af-
ter feeding on red mites (C).Eggs are round and
yellow (D), right).

Gus Howitt

@ In general, these mites are sensitive to broad-
spectrum insecticides, but less so than phyto-
seiid mites.

Status

Along with phytoseiids (p#), stigmaeid mites are
the most abundant predatory mites in apple
orchards in this region; they feed on the eggs
and larval forms of apple rust mite and European
red mite,among others.Not to be confused with
the yellow spider mite, Eotetranychus carpini bo-
realis (Ewing), which is a pest of brambles but
can occur on tree fruit.

NYSAES

© In combination with either the phytoseiid
mites or other mite predators, these species con-
tribute to the maintenance of pest mite popu-
lations below economic levels.
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DISEASES

Armillaria root rot

Armillaria mellea (Vahl:Fr.) P. Kumm. e

Host

Apple, Apricot, Cherry, Nectarine, Peach, Pear,
Plum

Symptoms

The bark at the crown and roots sloughs off eas-
ily, exposing the dense white growth of the fun-
4 qus (A).The growth extends in a fan-like pattern
TomBur ] ] underneath the bark. Black shoestring-like
strands (rhizomorphs) may be obvious on the
surface of the bark (B). In the fall, yellow/brown
mushrooms may appear at the base of the tree,
especially if killed trees are left in place (C).Trees
in affected orchards will often die in a circular
pattern from one or more foci in the orchard.

Distribution
TR Occurs in all fruit-growing regions in eastern
North America, but uncommon.

Similar Diseases and Disorders

Any disease or disorder affecting the root sys-
tem or rootstock/scion union can produce simi-
lar above-ground symptoms. The presence of
rhizomorphs distinguishes this disease from
similar disorders.

Alan Jones

Management

There are no practical control options.Stone fruit
tend to be more susceptible to infection than
apple and pear; however, susceptibility varies
with the choice of rootstock. Of the stone fruit
rootstock, Lovell, Mahaleb, Myrobalan, and
Nemaguard are considered most susceptible,
whereas Marianna and Mazzard are considered
moderately resistant.
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DISEASES

Silver leaf

Chondostereum purpureum (Pers.:Fr.) Pouzar “f— -

Host

Apple, Apricot, Cherry, Nectarine, Peach, Pear,
Plum

Symptoms

Silvering of the foliage is the characteristic symp-
tom (A).Atfirst, silvering may be associated with
only one or two major branches, but eventually
the entire tree becomes silvery in appearance.
When infection is severe the leaves may curl
upward.On apple,symptoms are usually evident
shortly after petal fall. The symptoms progress
over several seasons and trees slowly decline
before dying.In some instances, affected limbs
may recover and produce no symptoms in fol-
lowing years.The heartwood of affected trees is
typically stained brown. In autumn, the fruiting
bodies of the fungus (basidiocarps) appear on
the surface of dead or severely infected limbs or
the trunk (B).

Tom Burr

Distribution
Widespread; the fungus affects many hosts.

Similar Diseases and Disorders
The silvering of the foliage is a unique symptom
of this disease.

William Turechek

Management

Pruning cuts are susceptible to infection from
spores released from basidiocarps during peri-
ods of rainy weather. The wounds are suscep-
tible for about a week. Trees under stress are
prone to attack; therefore, adequate drainage
and fertilization help to reduce the incidence of
disease. Infected trees should be rogued prior
to the production of basidiocarps to reduce in-
oculum pressure. There are no practical chemi-
cal control measures to prevent infection.
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DISEASES

Southern blight

Sclerotium rolfsii Sacc. -f- 2

Host
Apple, Apricot, Cherry, Nectarine, Peach, Plum

Symptoms

Trees attacked by the fungus show a general
decline (A). Inthe early phase of disease,a dense
mat or web of white mycelium is evident at the
base of the tree (B). The mycelium eventually
disappears and leaves behind masses of hard-
ened,fungal bodies called sclerotia (C). The scle-
rotia are globular, vary in size from 0.5-2.0 mm
in diameter, and are at first white in color and
turn tan to reddish or dark brown as they age.

Distribution
Mostly a problem from the Carolinas southward.

S Similar Diseases and Disorders

Any disease or disorder affecting the root sys-
tem or rootstock/scion union can produce simi-
lar above-ground symptoms. The presence of
mycelium or sclerotia at the base of the tree can
be used to distinguish this disease from similar
disorders.

Management

The fungus is a natural and resilient inhabitant
of many soils in the south. It is best to avoid es-
tablishing orchards in locations that have a his-
tory of the disease. Young trees are most sus-
ceptible to attack.

Tumer Sutton

Tumer Sutton
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