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surface. These predacious larvae are
present from mid-June throughout the
summer. There are 3-6 generations
per year. In addition to aphids, they
also feed on soft-bodied scales and
mealybugs.

❖ ❖
There are many insects
present in apple orchards that provide a
benefit to growers by feeding on pest species.
It is important that growers be able to recognize
these natural enemies, so that they are not mis
taken for pests. The best way to conserve benefi
cial insects is to spray only when necessary, and
to use materials that are less toxic to them (see
Tables 8 & 12, pp. 37 and 44 of the 1999
Recommends). This brief review, taken from
IPM Tree-Fruit Fact Sheet No. 18, covers the
major beneficial insects that are likely to be seen
in N.Y. orchards, concentrating on the most
commonly seen life stages. Factsheet No. 23,
“Predatory Mites”, reviews mites that are impor
tant predators of leaf-feeding mites.

SYRPHID FLY LARVAE (Family
Syrphidae)
The Family Syrphidae contains the “hover
flies”, so named because of the adults’ flying
behavior. They are brightly colored with yeilow
and black stripes, resembling bees. Syrphids
overwinter as pupae in the soil. In the spring, the
adults emerge, mate, and lay single, long whitish
eggs on foliage or bark, from early spring through
mid-summer, usually among aphid colonies. One
female lays several eggs. After hatching, the
larvae feed on aphids by piercing their bodies and
sucking the fluids, leaving shriveled, blackened

continued...

C E C ID O M Y IID L A R V A E (.A phidoletes
aphidimyza)
This fly (Family Cecidomyiidae) is an aphid
predator, and overwinters as a larva or pupa in a
cocoon. Adults emerge from this cocoon, mate,
and females Jay eggs among aphid colonies. The
adults are delicate, resembling mosquitoes, and
are not likely to be seen. The eggs are very small
(about 0.3 mm or 1/85 in. long) and orange. They
hatch into small, brightly colored, orange larvae
that can be found eating aphids on the leaf
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One notable species that is evident now is
Coccinella septempimctata, the sevenspotted
lady beetle, often referred to as C-7. This insect,
which is large and reddish-orange with seven
distinct black spots, was intentionally released
into N.Y. state beginning in 1977, and has be
come established as an efficient predator in most
parts of the state.

aphid cadavers. These
predacious larvae are
shaped cylindrically and
taper tow ard the head.
There are 5-7 generations per year. Syrphid larvae
feed on aphids, and may also feed on scales and
caterpillars.
LADYBIRD BEETLES (Family Coccinellidae)
• Stethoruspunctum - This ladybird
beetle is an important predator of European
red mite in parts of the northeast, particu
larly in Pennsylvania, and has been observed inter
mittently in the Hudson Valley of N.Y., and occa
sionally in western N.Y. Stethorus overwinters as
an adult in the “litter” and ground cover under trees,
or in nearby protected places. The adults are rounded,
oval, uniformly shiny black, and are about 1.3-1.5
mm (1/16 in.) long. Eggs are laid mostly on the
undersides of the leaves, near the primary veins, at
a density of 1-10 per leaf. They are small and pale
white, and about 0.3-0.4 mm (1/85 in.) long. Eggs
turn black just prior to hatching. The larva is gray
to blackish with numerous hairs, but becomes red
dish as it matures, starting on the edges and com
pleting the change just prior to pupation. There are
3 generations per year in south-central Pennsylva
nia, with peak periods of larval activity in mid-May,
mid-June and mid-August. The pupa is uniformly
black, small and flattened, and is attached to the
leaf.

LACEWINGS (Family Chrysopidae)
Adult lacewings are green or brown insects
with net-like, delicate wings, long antennae, and
prominent eyes. The larvae are narrowly oval
with two sickle-shaped mouthparts, which are
used to pierce the prey and extract fluids. Often
the larvae are covered with “trash”, which is
actually the bodies of their prey and other debris.
Lacewings overwinter as larvae in cocoons, in
side bark cracks or in leaves on the ground. In the
spring, adults become active and lay eggs on the
trunks and branches.
These whitish eggs
are laid singly andean
be seen connected to
the leaf by a long,
threadlike “stem ” .
continued...
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• Other Ladybird Beetles - Ladybird beetles are
very efficient predators of aphids, scales and mites.
Adults are generally hem isphere-shaped, and
brightly colored or black, ranging in size from 0.8 to
over 8 mm (0.03-0.3 in.). They overwinter in
sheltered places and become active in the spring.
Eggs are laid on the undersides of leaves, usually
near aphid colonies, and are typically yellow,
spindle-shaped, and stand on end. Females may lay
hundreds of eggs. The larvae have well-developed
legs and resemble miniature alligators, and are
brightly colored, usually black with yellow. The
pupal case can often be seen attached to a leaf or
branch. There are usually 1-2 generations per year.
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GENERALIST PREDATORS
There is a diversity of other beneficial species to
be found in apple orchards, most of which are rarely
seen, but whose feeding habits make them valuable
additions to any crop system. The use of more
selective pesticides helps to maintain their numbers
and contributes to the level of natural control attain
able in commercial fruit plantings. Among these
beneficials are:
• Spiders (Order Araneae): All spiders are pre
daceous and feed mainly on insects. The prey is
usually killed by the poison injected into it by the
spider’s bite. Different spiders capture their prey in
different ways; wolf spiders and jumping spiders
forage for and pounce on their prey, the crab spiders
lie in wait for their prey on flowers, and the majority
of spiders capture their prey in nets or webs.
• Ants (Family Formicidae): The feeding habits
of ants are rather varied. Some are carnivorous,
feeding on other animals or insects (living or dead),
some feed on plants, some on fungi, and many feed
on sap, nectar, honeydew, and similar substances.
Recent research done in Washington has shown
certain species (Formica spp.) of ants to be effective
predators of pear psylla.
• Earwigs (Family Forficulidae): Although these
insects may sometimes attack fruit and vegetable
crops, those found in apple orchards are probably
more likely to be scavengers that feed on a variety of
small insects.❖ ❖

Lacewings feed on aphids, leafhoppers, scales, mites,
and eggs of Lepidoptera (butterflies and moths).
TRUE BUGS (Order Hemiptera)
There are many species of “true bugs” (Order
Hemiptera) such as tarnished plant bug, that feed on
plants, but a number of them are also predators of
pest species. The ones most likely to be
seen are “assassin bugs” or reduviids
(Family Reduviidae), and “damsel
bugs” or nabids (Family Nabidae).
These types of predators typically have
front legs that are efficient at grasping
and holding their prey.

9

PARASITOIDS
Parasitoids are insects that feed on or in the
tissue of other insects, consuming all or most of their
host and eventually killing it. They are typically
small wasps (Order Hymenoptera), or flies (Order
Diptera). Although the adult flies or wasps may be
seen occasionally in an orchard, it is much more
common to observe the eggs, larvae, or pupae in or
on the parasitized pest insect. Eggs may be laid
directly on a host such as the obliquebanded leafroller,
or near the host, such as in the mine of a spotted
tentiform leafminer. After the parasitoid consumes
the pest, it is not unusual to find the parasitized
larvae or eggs of a moth host, or aphids that have
been parastized (“mummies”). Exit holes can be
seen where the parasitoid adult has emerged from
the aphid mummy.
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APPLE LEAFMINER
(Dick Straub, Entomology,
Highland)

❖ ❖ As occurs most years about this time, I have
recently received some inquiries from Hudson Val
ley growers regarding considerable foliar damage
by a leafminer. The pest is neither the spotted
tentiform leafminer nor the apple blotch leafminer
— gracillariid species that are commonly found in
this region. The culprit, apple leafminer (Lyonetia
speculella Clemens), has been occurring sporadi
cally here in isolated orchards since 1987.
Female moths oviposit in tender new foliage by
piercing the undersides of leaves and depositing
single eggs inside the leaf tissue. The hatched larvae
form serpentine mines, which are visible as wavy
brown lines on the tops of leaves. As the larvae
grow, they enlarge their mines into brown blotches,
within which they consume all of the tissue between
the upper and lower epidermis. Unlike other
leafminers of apple, L. speculella is characterized by
frass (small black pellets) that is constantly expelled
on a silken thread from the mine by the feeding
larvae. Just prior to pupation, larvae spin cocoons,
which are suspended by threads and resemble a
hammock. Apple leafminer probably has 4 to 6
generations per year in southeastern New York.
Moreover, unlike our other leafminers, larval
damage is confined to the youngest foliage, particu
larly terminal leaves of vigorously growing shoots.
Root initials or water sprouts that are partially shaded
are the preferred sites for feeding and pupation.
Severely mined leaves turn brown and die; most
such leaves drop off prematurely, thereby decreas
ing the number of the most photosynthetically active
leaves. The potential for damage is greater in young
orchards than in mature ones, and vigorous trees
usually sustain higher infestations than do less vig
orous trees.
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Populations normally do not achieve high
abundance or cause critical damage until the
beginning of the harvest period of our earliest
culti vars. Insecticidal control of larvae or adults
at this time may not be a reasonable tactic
because of the pre-harvest interval of most ma
terials and, just as importantly, because infesta
tions do not damage fruit or cause premature
drop of fruit. Broad-spectrum insecticides typi
cally used in cover sprays (O P’s) are unlikely to
provide significant control of adults or larvae.
The optimum control tactic would be 1 or 2
sprays of either methomyl, oxamyl, endosulfan
or a pyrethroid at petal fall or 1st cover. Un
doubtedly, Provado at the same timing would
also do some good. We consider that sprays are
necessary only on non-bearing trees where vigor
is essential, or on bearing trees that had high
infestations the previous season.❖ ❖

CLEAN
HOUSE

CLEANING STORAGES
AND APPLE BINS TO
MINIM IZE
POSTHARVEST
DECAY PROBLEMS
(Dave Rosenberger, Plant
Pathology, Highland)

❖ ❖
Postharvest decay has emerged as a
significant problem in Empire fruit held in CA
storage for more than six months after harvest.
Most of the losses are attributable to blue mold
decay caused by fungicide-resistant strains of
Penicillium expansum. Postharvest treatment
with thiabendazole (TBZ) plus diphenylamine
(DPA) does not control these strains of P.
expansum. Treated fruit often develop more
decay than non-treated fruit because they be
come inoculated when postharvest treatments
are applied. Even non-treated fruit can develop
decay if they are place in a room with a high level
of airborne inoculum. Losses can approach 15%
in severely affected lots of fruit.
continued...
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Decay problems are currently more severe in
some storage operations than in others. Apparently,
not all storages have the fungicide-resistant strains
of P. expansum that are responsible for the most
severe problems. However, the Empire decay prob
lem is becoming more widely distributed each year.
Where problems have occurred in the past, action
must be taken this summer to minimize potential
decay problems with the 1999 Empire crop.
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population became resistant to the postharvest treat
ment, the incidence of decays increased and bins
became a bit more contaminated each year. As a
result, more spores were available for infecting
Empire stems and the incidence of decays increased
even more.
There are no quick or easy solutions for prevent
ing postharvest decays of Empire fruit in storages
where the fungicide resistant strains are rampant.
The biocontrols that have been registered for
postharvest use on apples either do not work or are
not available. As a result, many storages have high
populations of a pathogen for which there is no
effective postharvest treatment.

Why are decay problems usually limited to
Empire? We are still working to answer that ques
tion, but it appears that Empire fruit are uniquely
susceptible to blue mold decay. Experiments con
ducted during the past two years have shown that P.
expansum can invade Empire fruit through the stems
if spores contact the ends of stems after harvest.
Invasion through stems does not occur in Empire
fruit held in air storage, and the incidence of decayed
fruit is CA storage is usually low until fruit have
been stored for at least six months.

At this point, sanitation measures seem to be the
only option for breaking the cycle of increasing
inoculum levels and increasing losses to postharvest
decays. Using clean bins and minimizing exposure
to inoculum is probably the only way to reduce
Empire decays for the next several years. Sanitation
measures will need to be completed during summer
before bins are taken back out to the orchards.

The ability of P. expansum to cause infection
through stems had previously been reported for
pears but not for apples. We do not know if other
apple varieties can be infected through stems. In
other apple varieties, the postharvest pathogens seem
to be limited to fruit that can be accessed via wounds
in the fruit skin. There are relatively few wounded
fruit in a bin, so the prevalence of decay presumably
remains low except for varieties like Empire that can
become infected through the stem. The susceptibil
ity of Empire fruit to infection via stems explains the
prevalence of blue decay in uninjured Empire fruit
from CA storages.

The following steps should help to reduce inocu
lum and minimize Empire decay problems during
the coming year.
1.
Disinfect packinghouse and storage room
floors and walls during summer. Floors and walls of
storage rooms become contaminated with spores
that will be blown into the air by forklift traffic and
evaporator fans when storages are refilled in the fall.
Therefore, the storage rooms and access hallways
should be sanitized before rooms are refilled. Qua
ternary ammonia compounds are registered for dis
infecting storage rooms and can be purchased from
your chemical supply dealer. Follow directions on
the product labels. In addition to eliminating inocu
lum, cleaning storage rooms during summer will
also eliminate foul odors caused by non-pathogenic
bacteria and fungi (molds) that sometimes develop
on storage walls. Storage odors can persist in
packed fruit, so cleaning storage walls and floors

Fungicide-resistant strains of P. expansum pre
sumably developed because of repeated exposure to
postharvest fungicides. Spores of P. expansum can
survive a long time on storage floors and walls and
on apple bins. The spores survive very well even on
bins that are stored outdoors under hot and dry
conditions. Pathogen strains that survive on bins are
recirculated through postharvest fungicide treat
ments year after year, and this pathogen population
gradually became resistant to TBZ and DPA. As the

continued...
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tamination. If bins coming out of chlorinated water
dumps are allowed to dry inside the packing room,
then they will certainly be recontaminated with
airborne spores. Furthermore, treatment with chlori
nated water will not eliminate fungal inoculum that
is embedded in smashed or decayed apples remain
ing in the bottoms of the bins.

may improve fruit quality at the same time that it
reduces the inoculum for post harvest decays.
2. Do not apply postharvest treatments to Em
pire fruit in 1999: Recirculating postharvest solu
tions accumulate and recirculate spores. In the
absence of effective postharvest fungicides, it will
be essential to avoid the spore contact that is inevi
table in postharvest drenchers.
3. Whenever possible, use new bins fo r longtenn storage o f Empire. Fruit that are moved into
storage without postharvest treatment can still de
velop decay problems if exposed to high levels of
airborne inoculum that can originate with contami
nated bins. In an experiment conducted in fallwinter of 1997-98, we applied different treatments
to replicated bins of fruit from the same orchard
block. Some bins received fungicide treatments and
others were m oved into storage without any
postharvest treatment. When fruit were removed
from CA storage on July 15, the incidence of decay
in the treated and untreated fruit was similar (about
200 decayed fruit/bin). Non-treated fruit became
infected as a result of airborne inoculum that pre
sumably originated with other contaminated bins in
the same CA room. If other apple varieties are to be
stored in the same rooms with Empire, then bins for
those fruit must also be reasonably clean so as to
avoid contaminating air in the CA room.
4. Sanitize contaminated bins: Bins from stor
age rooms that had an Empire decay problem will be
heavily contaminated with spores of fungicide-re
sistant P. expanusm. The same is true for bins that
came out of packinghouses while decayed fruit were
being removed from packing lines. We know from
spore trapping experiments that packinghouses are
full of airborne spores of P. expansum. These spores
land on and persist on bins unless the bins are
disinfected. The spores can be carried on both plastic
and wooden bins.

Fruit with blue mold decay usually sink to the
bottoms of bins as the bins are emptied in water
flotation tanks. These decayed fruit are sometimes
left in the bottoms of bins after the bins are nested
and removed from the packinghouse. Decayed fruit
in the bottoms of bins can provide millions of spores
for infecting the next year’s crop. No sanitizing
treatment (except perhaps steam) will effectively
sterilize decayed fruit.
To sanitize bins, the bins must be unbundled, all
decays must be removed, visible dirt or spore accu
mulations on the bin floors and walls must be
scrubbed out, and the bins must then be run through
a drencher that contains a labeled quaternary ammo
nia compound. Quaternary ammonia is considered
more effective than chlorinated water for disinfect
ing bins. The same equipment that is used to apply
postharvest treatments can probably be used to ap
ply quaternary ammonia sanitizers, but the outlets
on the drencher may need to be modified to ensure
good coverage of the bins.
Sanitized bins should be kept separate from bins
that have not been sanitized. If sanitized bins are
moved back into non-sanitized storage rooms, or if
they are transported through contaminated passage
ways, then the bins will become recontaminated
with airborne spores that are stirred up by the fork
lifts. Bins that appear “clean” and that came from
storage rooms where decays were not a major prob
lem can probably be used without sanitizing for
apple varieties that other than Empire. However,
unsanitized bins that appear “clean” have the poten
tial for recontaminating sanitized bins if they are
stored in the same CA room.

Chlorinated water in the flotation tanks in pack
inghouses may help to sanitize bins as they are
emptied. However, in many cases the empty bins are
recontaminated before they are removed from the
packinghouse. Running bins through chlorinated
water provides no residual protection against recon

continued...
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Sanitizing several thousand or tens of thousands
of apple bins is no small job, and the benefits have
not been verified in controlled experiments. How
ever, I see no alternative for handling badly contami
nated bins, especially if those bins will be reused to
hold Empire fruit in long-term CA storage. Without
effective fungicides for controlling blue mold, spores
from contaminated bins will contaminate storages
and will contribute to continued problems with
postharvest decay in Empire.❖ ❖
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INSECT TRAP CATCHES
(Number/Trap/Day)
Geneva, NY
Spotted tentiform leafminer
Redbanded leafroller
Oriental fruit moth
Lesser appleworm
Codling moth
American plum borer
Lesser peachtree borer
Pandemis leafroller
Obliquebanded leafroller
Peachtree borer
Dogwood borer
Apple maggot

ZZ6
1112
0.3
1.9
2.3
2.7
0.1
1.0
0
0
0.8
0.9
0.05

m
178
2.3
5.5
1.0
17.8
1.0
2.5
0
0
0.5
1.0
0.3

7/12
87.9
0.5
16.3
8.8
15.6
0.9
0.1
0
0.3
3.4
0.1
0

2/6
58.9
2.7
0.9
0.4
0.1
2.0
9.6
0
0
1.2
3.7
0.4
1.4
0

7/12
10.1
3.4
0.3
0.7
0.1
0
0
0.4
2.6
0
0.2
0

6/28
12.8
0.8
1.4
3.0
3.3
1.0

Z/6
7.6
0.6
0.7
1.8
3.3
0.3

Highland, NY
6/28
Spotted tentiform leafminer
34.9
02.6*
Redbanded leafroller
Oriental fruit moth
0.6
Codling moth
1.3
Lesser appleworm
0.8
European red mite(#/leaf)
10.2
Two-spotted spider mite(#/leaf)
7.8
San Jose scale
0
Fruitree leafroller
0.1
3.4
Obliquebanded leafroller
6.7
Tufted apple budmoth
1.1
Variegated leafroller
1.1
Sparganothhis fruitworm
Apple maggot
0

Hudson, NY

Spotted tentiform leafminer
Oriental fruit moth
American plum borer(cherry)
Lesser peachtree borer(peach)
Peachtree borer
Tarnished plant bug
* first catch
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6/21
7.6
1.3
1.3
6.3
3.2
0.2*
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PEST FOCUS
Geneva:
Codling moth, lesser appleworm and Ameri
can plum borer 2nd flights beginning. Spotted
tentiform leafminer 2nd flight began 6/10.
DD(base 43°F) accumulated since then = 832.
Degree days (base 50°F) accumulated since 1st
codling moth trap catch = 1010. Control of the
2nd generation is timed at 1260 D D S0 from 1st
catch.

UPCOM ING PEST EVENTS
Current DD accumulations (Geneva 1/1-7/12):
(Geneva 1998 1/1-7/12):
(Geneva "Normal" 1/1-7/12):
(Highland 1/I —7/12):

Coming Events:
S U M 2nd gen. tissue feeders present
S U M 2nd flight subsiding
San Jose scale 2nd flight begins
Redbanded leafroller 2nd flight peak
Apple maggot 1st oviposition punctures

43°F
1814
1906
1628
2140

50°F
1205
1247
1145
1454

Ranges:
1504-2086
1773-2514
1449-1975
1479-2443
1566-2200

952-1201
1148-1818
893-1407
952-1698
1001-1575

NOTE: Every effort has been made to provide correct, complete and up-to-date pesticide recommendations. Nevertheless,
changes in pesticide regulations occur constantly, and human errors are possible. These recommendations are not a substitute for
pesticide labelling. Please read the label before applying any pesticide.
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