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EYE ON THE
SKIES
(Art Agnello,
Entomology,
Geneva)

A

insect’s biochemical reactions cannot pro
ceed and development stops. This
temperature is known as the insect’s
developmental threshold or devel
opmental base. Charting the ambi
ent temperature makes it possible to
track insect development, which is
directly proportional to the amount of
time accumulated above the developmen
tal threshold (up to some maximum not often
reached during the season). We divide this time
arbitrarily into heat units or degree-days (DD).

Weather Effects on Pest Activity and
Control Measures
❖ ❖ Of all the factors that can possibly have
an effect on the development of a given pest
population, the weather must certainly be one of
the most critical. Nearly every discussion of
how moderate or how severe an insect or mite
problem is, was, or might be in a given season,
starts with a general estimation of the tempera
ture, wind, humidity and rainfall conditions to
which that pest is subjected. We all have numer
ous anecdotal evidence of how the spring rains
of one year prevented one insect from taking off,
or how the summer heat encouraged another.
The point here is not to document specific ef
fects, which are complex and abundant, but
rather to indicate the need to take weather pat
terns into account when planning pest manage
ment programs, both before (prevention) and
after (rescue) the fact.

Degree-Dav Calculation Methods
There are different ways to determine the
quantity of heat units accumulated, which is
equivalent to the area under a temperature versus
time graph on a given day. The methods are
continued...
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Developmental Rates and Thresholds
Mammals are warm-blooded, developing at
a constant rate regardless of the environmental
temperature because they are able to maintain an
internal temperature that allows their biochemi
cal reactions to progress normally. Insects,
which are exothermic, remain at the same tem
perature as their environment. They do not
generate body heat and therefore depend on
favorable external temperature. At a certain
temperature, which varies among species, an
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Relating Degree-Davs to Life Cycle and
Development
These methods are attempts to correlate a
pest event or activity with another event that can
be measured more precisely. Events in an
insect’s life cycle often occur after the same heat
units have accumulated each year, but many
years’ observations must be collected to mea
sure this precisely. Degree-days can be used to
predict events wherever weather data are avail
able.
Temperature- By monitoring temperature
and pest activity simultaneously for many years,
it is possible to build up a data base of events and
the range of accumulated DDs that correspond
with them (refer to NY Food & Life Sci Bull.
No. 142; Communications Services Bulletins,
Jordan Hall, N.Y.S. Agric. Expt. Sta., Geneva,
NY 14456 Tel: 315/787-2249).
Phenology-Some events occur reliably at
the same time as other, easily observed biologi
cal events in the field; for example, mites hatch
from late tight cluster to pink; European apple
sawflies lay eggs from late bloom to petal fall.
These rules of thumb often draw on the evolved
relationships between pests and their hosts.
Biofix- This is a distinct, easily monitored

listed below in order o f precision in measuring
small changes during the day or departures from
idealized heating and cooling trends (see figure).

Average or Max/Min Method- This method is
the simplest and least precise. It assumes that the
daily temperature graph is linear and that the area
beneath it is triangular.
DD = [Daily max temp + Daily min temp*]/2 Devel. Threshold
(* If Daily min temp < Devel. Threshold, substi
tute Devel. Threshold)
Sine Wave (Baskerville-Emin) Method- This
method is more precise and assumes that the daily
temperature cycle takes the form of a sine wave.
The area beneath this curve is determined by inte
gration, which requires calculus. This method makes
the same use of daily maximum and minimum
temperatures and developmental threshold as does
the Average Method. Using the Sine Wave Method
tends to accumulate more DDs than the Average
Method, particularly during the early part of the
season.
Continuous Integration Method- This method
is the most precise and requires multiple tempera
ture readings hourly or more frequently throughout
the day to obtain a temperature versus time graph
that is truly representative of a field situation. The
area beneath the curve is still calculated using
integration. The data collection is most efficient if
handled by a computer.
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the year. You can prevent a lot o f needless effort
in some cases, and effectively respond to other
wise serious infestations in other cases, simply
by being aware o f these basic trends.

event in the life history of an organism, used to finetune our predictions of its activity; for example, first
flight, first egg laid, first mine observed.

Direct Influence o f Weather on Pest Activity
Weather Effects on Pesticide Activity
First of all, in NY particularly, early spring is
considered to be the die-is-cast period; the growth of
most prebloom arthropod populations is pretty much
determined for the first half of the season by what
sort of spring weather occurs. European red mite,
rosy apple aphid, spotted tentiform leafminer, tar
nished plant bug, San Jose scale, and mullein bugs
are only the most obvious of the species that suffer
from a cold, wet, rainy and windy (in other words,
typical) spring. They may be slowed considerably
until the summer generations, or they might fail to
show up at all in some cases. Conversely, a warm,
dry, quick spring can result in nearly spontaneous
generation of most of these pests. After the petal fall
period, the rate of heat unit (Degree Days) accumu
lation is a primary factor in the duration of plum
curculio oviposition (hotter= shorter period) and the
speed of summer mite population growth. This
latter case is especially crucial, as the first summer
ERM eggs are generally hatching in June so the
population is already primed to expand; addition
ally, the trees are particularly susceptible to foliar
feeding stress, so a failure to act against a thresholdlevel infestation early will result in a long, hard
battle for the rest of the summer.

The effect of rainfall and humidity on pesti
cide behaviour is a topic that is much-debated,
but about which few hard details exist. Cer
tainly, everyone gets nervous by a long, hard
rainfall immediately following a pesticide spray.
How much rain does it take to wash off a resi
due? Does it need to be reapplied? If so, how
soon? The truth is, the factors that determine the
need for a re-spray are usually very specific to
each case, and generalizations never give a spe
cific enough answer. Research on this topic has
shown that there are intrinsic differences be
tween insecticides, and that advice on whether to
respray if rain falls after an insecticide applica
tion is mostly dependent on the insecticide and
its formulation, and not so much on the intensity
of the rainfall. The guidelines we use are heuris
tic and anecdotal— in other words, fuzzy— but
they may help you decide on the advisability of
going back in with a respray. In general, we
assume that a spray deposit is pretty much sol
idly in place on the plant surface if allowed to dry
for 2 hr after being applied; anytime before this,
and there may be cases where thorough drying
has not taken place. After 2 hr, the potential loss
in efficacy from a rain will generally vary with
the duration and frequency of the rain, but not
necessarily with how hard the rain falls.❖ ❖

Moving into midsummer, an abundance of rain
fall will obviously stimulate foliar growth, which
may have some advantages to the tree’s develop
ment, but can also encourage undesirable infesta
tions of pests such as green aphids, leafhoppers and
even leafrollers. Hot and dry weather can be a mixed
blessing, since it’s associated on the one hand with
localized outbreaks of twospotted spider mites, and
on the other it tends to discourage emergence of
apple maggot adults and woolly apple aphid aerial
colonies if the ground is hard and dried out. The
objective is to keep in mind which problems the
prevailing conditions might require you to watch out
for (and which to de-emphasize) as you go through
3

scaffolds

APPLE
SCAB
REPRISE

No. 2

A RETROSPECTIVE ON
APPLE SCAB IN ’98 AND
SUGGESTIONS FOR ‘99
(Dave Rosenberger,
Plant Pathology, Highland)
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Predicted Ascospore Maturity 1985-98

What happened last year? Apple scab
was unusually severe throughout New York
State in 1998. Several growers in the Hudson
Valley said it was the worst scab year since
1945. W hat factors contributed to the severe
scab epidemic in 1998 and what is the best
approach for controlling apple scab in 1999?
Scab problems in 1998 resulted from a series
of unusual weather-related events. Problems
started with a mild and wet winter that favored
early maturation of apple scab ascospores. Trees
reached green-tip in the lower Hudson Valley on
March 26. Both tree phenology and spore matu
rity advanced very rapidly between March 2 6 31 when maximum daily temperatures were 82,
82, 79, 87, and 88 °F. An infection period
occurred April 1-2, about a week before most
growers were ready to begin spraying for scab.
Extended rains and wetting from May 1 to May
11 (5.5 inches rain, 163 hrs wetting) favored
severe secondary infection and precluded effec
tive fungicide protection during the critical pe
riod around petal fall. Cool and wet weather
during late May and June kept scab active.
Heavy rains June 12-17 (5.0 inches of rain, 120
hrs wetting) removed fungicide protection and
favored fruit infection. On June 30, 2.9 inches
rain again removed fungicide protection and left
fruit susceptible to more infections during wet
ting period on July 4—5 and 7-9.
The earliness of the 1998 season can be
illustrated by comparing calendar date and pre
dicted apple scab ascospore maturity at the
Hudson Valley over the past 14 years (Fig. 1).
Ascospore maturity predictions were derived
from the degree-day m odel developed by
Gadoury and MacHardy in the m id-1980’s. The
model uses accumulated degree-days (base 32
°F) to predict the percentage of the total season ’s
ascospore load that is ready to discharge. Spore

Figure 1. Relationships between calendar date and predicted
apple scab ascospore maturity (based on degree-day model) at the
Hudson Valley Lab, Highland, N Y . Heavy lines are used to show
spore maturation in 1987, 1990, and 1998

maturation and early-season tree growth were
roughly 15-days ahead o f “normal” in 1998. Before
that, 1987 was the earliest year. Green-tip occurred
earlier in 1990 than in 1998, but cold weather fol
lowing bud-break in 1990 delayed development.
Lines showing ascospore development for the
five years from 1992 through 1997 all fall toward the
right side of the graph in Figure 1. The relative
“lateness” of the five seasons preceding 1998 may
have contributed to problems last year because prob
lems associated with an early wet season had be
come only faded memories.

What to do in *99: Clues for controlling scab in
1999 can be gleaned from the success stories of 1998
and by reviewing research on fungicide efficacy.
1.
Start early: The first scab spray must be
applied before the first infection period. In 1998,
growers who applied contact fungicides prior to the
infection period on April 1-2 had relatively little
scab throughout the rest o f the season. Growers who
applied SI fungicides (Rubigan, Nova, Procure)
within 96 hours after the first infection period also
had good scab control. However, those who delayed
SI applications for more than four days beyond the
start of the infection period had to fight secondary
scab for the remainder o f the season. (Remember
that a copper spray applied at green tip to control fire
blight also provides about 7 days of protection
against apple scab.)
continued...
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However, recoverage may be needed 4 days later if
rain wash-off has occurred.
• Remember that if mancozeb is used at more
than 3 lb/A in any spray, then label restrictions
require that no mancozeb be applied after petal fall.
If more than 3 lb/A of mancozeb is needed to control
scab as may be the case with large trees or exceptionally
high scab inoculum, consider using mancozeb/captan
combinations. For example, using 3 lb/A o f mancozeb
in combination with 1.5 lb of Captan 50W/A will
provide improved control of both scab and black rot as
compared to mancozeb used alone.
• Captan and mancozeb can be applied in the rain
to control an on-going infection period, but they will
not work if applied more than 18 hours from the start
of the wetting event. Growers who applied a contact
fungicide in the middle of the May 1-11 infection
period last year had less scab than those who didn’t
spray because it was raining.
4.
Consider the limitations o f vour sprayer:
Even the best fungicides will not control scab if they
are not applied properly. Over the past 15 years,
many big old orchard sprayers have been replaced
with smaller PTO-driven sprayers. At the same time
many farms have become larger and therefore need
to cover more acres per sprayer. This often results
in more sprays being applied under windy condi
tions because there is insufficient time to cover all
the acreage during short windows o f ideal spray
conditions. However, the small sprayers may not be
capable o f pushing the sprays against the wind.
Imperfect coverage may be “good enough” in a light
scab year, but it won’t provide adequate control
when scab pressure is high. Similarly, proper cali
bration is important for maximizing effectiveness of
scab sprays and other pesticides.
In summary, apple scab could be extremely
severe in 1999 because of the high levels o f inocu
lum that exist in many orchards. Probably the most
important thing than anyone can do to prevent a
repeat of scab problems in 1999 is to have sprayers
and orchards ready to go when the first fungicide
spray will be needed shortly after bud-break. If
early-season infections can be prevented, then the
remainder of the season should be much easier than
it was in 1998.«fr*

2. Use a protectant program on a 5-8 day
schedule from green tip until pink. This is not a good
year to use the four-spray SI program in which the
first application is delayed until tight cluster. The
only appropriate use for the four-spray SI program
in 1999 is in orchards where detailed leaf counts
were made at the end of last year to document the
absence of scab in the block. Many growers discov
ered last year that SI fungicides do not perform well
in a wet year if scab is well established before the
first SI sprays are applied. Using protectant fungi
cides during the early part of the season is also a
good resistance-management strategy. In orchards
where Si-resistant strains of scab may already be
present, potential losses to these Si-resistant strains
will be minimized if the prebloom scab control
program is based on contact fungicides.
SI fungicides may still be needed at pink, bloom,
petal fall, and first cover to control mildew. (As has
always been the case, the SI fungicides should be
used in combination with a contact fungicide.) When
used beginning at pink, the SI fungicides will pro
vide added protection against scab during the period of
peak susceptibility fruit scab. If Si-resistant strains of
apple scab are present in the orchard, infections of by
these strains will be delayed by the pre-bloom schedule
of contact fungicides and risks of fruit infection will be
significantly reduced.
3. Review what we all knew about contact
fungicides in the time before SI fungicides were
available:
• Captan is considerably stronger against apple
scab than is mancozeb. In research trials, Captan
50W at 1 lb/100 gallons dilute spray has provided
better scab control than any of the mancozeb formu
lations applied at 1 lb/100 gallons. (Captan 80W and
Captec 4L work as well as Captan 50W; adjust the
rates accordingly.)
• Full rates (Mancozeb at 2 lb/100 gallons or
Captan 50W at 5-6 lb/100 gal) provide excellent scab
control when used on a7-day program. Half rates (1 lb
of Captan 50W or mancozeb) may provide control for
only 4—7 days during wet weather.
• H alf rates of contact fungicides may work
prior to tight cluster or when sprays are consistently
timed to go on just ahead of infection periods.
5
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APPLE SCAB UPDATE
(Dave Rosenberger & Fritz
M eyer, P lant Pathology,
Highland)

the local area where there was no fire blight during
the last two seasons?
The risk of fire blight epidemics starting with
blossom blight increases as you get closer to the
source of fire blight infections in the area. The closer
you are, the higher the risk, and the more stringent
the control measures that must be planned and
implemented. The risk is also dependent on other
factors specific to the orchard:
• Orchard age, vigor, and variety and rootstock
susceptibility
• Orchard size and ease of getting good spray
coverage
• Is it a high value orchard, or close to one?

Apple scab ascospore maturity count:
March 29: 99.7% immature spores, 0.3% ma
ture spores, no discharge in the shooting tower.
❖ ❖ Apple trees are at Silver Tip. Spore
maturity this year is much closer to "average"
than it was last year. Ascospore maturity counts
performed when trees were at Silver Tip last
year (26 March 1998) showed 22.7% mature
spores compared to only 0.3% for a similar
growth stage this year.
However, the delayed spore maturity com
pared to last year should not be used as an excuse
for delaying preparations for the apple scab
season. Growers who had scab problems in
1998 must be prepared to start their fungicide
program at Green Tip this year because of the
high levels of scab inoculum present in the
orchard. So check out those sprayers and have
everything ready to go! The first scab sprays
might be needed by the end of the week in the
Hudson Valley.

FIRE
ALARM

M arch 29. 1999

Erwinia amylovora bacteria numbers have the
capacity to double in 20 minutes at 70 °F. In 10
hours, 1 bacterium becomes 1 trillion bacteria. There
fore, the first step in planning for fire blight potential
requires reduction in the number and distribution of
inoculum sources available for each phase of the
disease (blossom blight, canker blight, shoot blight,
“trauma” blight). If blossom blight is controlled, but
canker blight is allowed to remain in the trees, the
resulting oozing bacteria will be a source of infec
tion for shoot blight the remainder of season. Al
though eradication o f the bacteria is impossible,
steps for reducing inoculum sources will reduce the
disease incidence.

PLAN FOR POTENTIAL
FOR FIRE BLIGHT ON
YOUR FARM
(Deb Breth, Lake Ontario
Fruit Program, Albion)

Cleaning Up Old Fire Blight Infections
V Remove wild hosts in hedge rows in surround
ing areas, and neglected apple and pear orchards that
are susceptible to fire blight.

❖ ❖ Weigh the risk of fire blight on your
farm by asking the following questions (in order
of decreasing risk):
• Will there be active cankers present in the
orchards this year?
• Did you have fire blight in the orchards last
year?
• Was there fire blight infection in the local
area last year?
• Did you have fire blight in the local area
two seasons ago?
• Are there any of your orchards or hosts in

V Prune out cankers on an annual basis or remove
whole trees if cankers are on the main trunk (or try
canker surgery). The cankers with the indistinct
margins have the greatest potential for oozing in the
spring. Prune while still dormant before bacteria
become active and start to move within the tree
cambium.
V Cankerremoval will also serve to remove sources
continued...
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NEW GROW ER
ORGANIZATION
FORMED
(Adapted from: “North
east Stone Fruit Spon
sors W ant Answers to Living with Pits” by
Linda McCandless, Communications, Geneva)

of black rot, white rot, and bitter rot which cause
summer fruit rots.

CROW ING
SUPPORT

V Removal of prunings — whole trees and large
branches obviously need to be removed from the
orchard for the above reasons, but smaller prunings
can be raked to the row middles to chop with a flail
mower in the spring.

The Northeast Stone Fruit Sponsors
(NESFS) was formed at the New York State
Horticultural Society’s annual meeting in Janu
ary to provide information to Northeast fruit
growers so they can profitably grow and market
stone fruit.

V If blossom blight is controlled but there is canker
blight active in the orchard, there is still plenty of
inoculum for shoot blight and trauma blight in the
summer.
Fertility: Maintain a balanced fertility program;
although nitrogen is known to help increase yields,
it also results in greater susceptibility to fire blight.

The new organization is regional in nature
and will accommodate growers from all over
northeastern United States. One o f the objec
tives is to build diversity back into the tree fruit
industry. Production figures from the New York
Agricultural Statistics Service show a decline
in the production of stone fruits in New York that
is echoed in other Northeastern states. In 1920,
for example, 2142 million pounds o f apples
were produced in New York, 99 million pounds
of peaches, and 140 million pounds of pears. In
1990, apple production had dropped by a factor
of two to 990 million pounds, but peach produc
tion had dropped by a factor of six to 14 million
pounds, and pear production had dropped by a
factor of four to 29.2 million pounds. The de
cline is just as dramatic for cherries. In 1950,
there were 4600 tons of sweet cherries produced,
and only 1000 tons in 1990. Tart cherry produc
tion in 1950 was 52.2 million pounds, and only
16.5 million pounds in 1990.

Early copper sprays: Copper sprays do not kill
bacteria inside the cankers. They only reduce the
efficiency of the bacteria oozing from the cankers to
colonize the bark and bud surfaces during the
prebloom period. Additional benefits of early cop
per: as an early scab protectant, if applied before the
first scab infection; nutritional value; can be applied
with oil (often recommended on copper labels as an
adjuvant). Results (as in improved control) are not
always consistent because of variables associated
with timing the application. Control depends on
how much copper remains on the tree surface rela
tive to when cankers are oozing bacteria. Good
spray coverage is critical.
Bacteria will colonize even non-susceptible va
rieties, so when applying copper to susceptible vari
eties in an orchard, you must apply copper to the
entire orchard. Early copper sprays do not eliminate
the need to control blossom blight; copper just
reduces the bacterial population before they can
multiply during bloom. The risk of phytotoxicity
with copper increases as the tree phenology ap
proaches bloom. D o not apply copper in fresh fruit
varieties later than 1/4-Inch Green. Fruit russeting
is likely on fresh fru it♦ ♦

In addition to building diversity, members of
NESFS from New York and neighboring states
intend to advocate stronger research efforts with
land grant universities and the USDA. The
NESFS will provide seed money to fund re
search projects, set up cooperative university/
industry test plots, and schedule tours and meet
ings to share information among producers.
continued...
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Activities for 1999 include cataloging stone fruit
test plots located in the Northeast, organizing a stone
fruit school in November, and arranging summer
tours to see stone fruit at harvest.

PEST FO CUS
Highland:

Pear p6ylla 1st ovi position.

The impetus behind NESFS was the Stone Fruit
School held in Geneva, NY, last winter that was
attended by 60 growers from all over the Northeast.
NESFS charter board members are: Jim Bittner,
Appleton, NY; Joe Nicholson, Geneva, NY; Steve
Clark, Milton, NY; Jennifer Halsey, Watermill, NY;
Mike Madison, Sodus, NY; Steve McKay, Hudson,
NY; and Bob Andersen, Geneva, NY. Dues to join
NESFS are $50/year. If you are interested in joining
NESFS, contact Jim Bittner, at 716-795-3709 or
bittner58@aol.com<~>

PH EN O LO G IES
Geneva:
All dormant
Highland:
Apple (McIntosh): Silver tip
Pear (Bartlett): Swollen bud

U P C O M IN G

PEST EVENTS

Current D D accumulations (Geneva 1/1-3/29):
(Highland 1/1-3/29):

43°F
39
91

C o m in g Events;

Ranges;

Green fruitworm 1st catch
Pear psylla adults active
pear psylla 1st oviposition
McIntosh at silver tip

4 1 -1 4 3
2-121
2 5 -1 4 7
5 6 -1 3 7

50°F
8
25

9 -6 9
0 -4 9
1-72
17 -58

INSECT TRAP CATCHES
(Number/Trap/Day)
Geneva, NY
Green fruitworm
Spotted tentiform leafminer
Redbanded leafroller

3/25
-

H ighland, N Y
3/29
0
0
0

Green fruitworm
Spotted tentiform leafminer
Redbanded leafroller

3/29
0.1*
0
0

* first catch
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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