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ANOTHER 
ORGANIC 
EXPERIENCE
(Dave Combs,
Harvey Reissig 
and Art Agnello, 

Entomology, Geneva)

♦>♦> The past few years have brought 
about ground-shaking changes in pesticide uses 
and legislation. In an effort to roll with these 
changes, research has been conducted both here 
at the Geneva Station and in private orchards to 
test the efficacy of not only the new generation 
of currently available conventional insecti
cides, but some of the organic options as well. 
In the 2000 growing season, handgun applica
tions of several materials were made in or
chards at Geneva on a season-long basis. The 
results of this project was discussed last spring 
in Scaffolds, and (in case you can’t find your 
back issues) are currently available online at 
http://www.nysaes.cornell.edu/ent/scaffolds/ 
2001/4.2 insects.html. The 2001 growing sea
son saw another project with organic materials 
with a slightly different twist.

. prodcut, Aza-Direct, for the remainder of 
, the cover sprays until mid-August. The 

Surround-only program received 13 
applications over the course of the 
season, while the combination pro
gram received 5 applications of Sur
round and 8 applications of Aza- 

direct.

The reasoning behind the treatments was that 
kaolin would deter plum cucurlio oviposition, so 
it was used in both treatments unti 1 the degree day 
model predicted egg-laying was finished. The 
Aza-Direct was then applied to control the rest of 
the pest complex, while providing a comparison 
to the full-season program of Surround. Also in 
this orchard, two rows of ‘Cortland’ apples were 
excluded from these treatments and used for 
another trial on the efficacy of handgun applica
tions of Surround and Aza-Direct against apple 
maggot and the later season generations of the 
complex of internal Lepidoptera (oriental fruit 
moth, codling moth, and lesser appleworm). 
These applications were made with a high-pres
sure (450 psi) handgun sprayer.

continued...
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With the cooperation of a western NY grower 
who agreed to apply the materials, a field project 
was conducted using an airblast sprayer in an 
already certified organic orchard. The block of 
approximately 10 acres of ‘Delicious’ and 
“Cortland’ trees was evenly split into two treat
ments. SuiTOund, the particle film formulation 
of kaolin, was applied from petal fall on a weekly 
schedule until the final cover spray in mid- 
August in half of the block, while the other half 
received Surround at petal fall, and then again 
weekly for the following four weeks. Then, the 
treatment was switched to the neem-derived
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The Surround-only program was significantly 
more effective in controlling internal Lepidoptera 
and resulted in a higher percentage of clean fruit 
than the combination program of Surround and 
Aza-Direct (Table 1). Damage from other pests was 
not significantly different between the two treat
ments. The higher percentage of clean fruit in the 
Surround-only treatment was due to improved con
trol of internal leps and plum curculio, as damage 
from other pests in the two treatments was similar.

Table 1. Fruit Damage

Mean % Fruit Damage
Damage Surround/
Category Surround Aza-Direct

Internal Leps 20.4 a 34.0 b
Spring OBLR 0.2 a 0.4 a
Summer OBLR 5.0 a 8.0 a
Apple maggot 9.0 a 3.6 a
Plum curculio 25.4 a 32.8 a
Tarnished plant bug 0.4 a 0.8 a
Clean 44.6 b 29.2 a

Means within a row followed by the same letter are 
not significantly different (Fisher’s Protected lsd 
test, P <0.05). Data transformed (arcsine-square 
root) prior to analysis.

The late-season handgun sprays of both Sur
round and Aza-Direct were significantly more ef
fective in controlling internal Lepidoptera than the 
airblast treatments (Table 2). The handgun sprays 
of Surround were also significantly more effective 
against apple maggot than the airblast sprays. The 
Aza-direct handgun sprays were not effective in 
controlling apple maggot in the sprayed ‘Cortland’ 
trees, but maggot damage in the ‘Delicious’ apples 
treated with airblast sprays was significantly lower 
than that in the handgun plots. It is unlikely that the 
lower damage level in the Aza-Direct airblast treat
ments was due to the effectiveness of the sprayer, as 
most studies conducted in the past have shown that 
handgun sprayers provide more complete coverage 
than airblast sprayers. Therefore, these differences

between apple maggot damage levels in the 
different application methods of Aza-Direct were 
probably due largely to differences in infestation 
levels in the two cultivars. ‘Cortland’ apples, 
which had the highest infestation levels in the 
handgun sprays (42%), are generally considered 
to be more susceptible to apple maggot than 
‘Delicious’.

continued...
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Table 2. Handgun vs. Airblast Treatments

% %
Internal Apple

Trt/Application method Lep Maggot

Surround/Handgun* 3.5 a 0.0 a
Aza-Direct/Handgun* 6.9 a 42.0 c
Surround/Airblast** 20.4 b 9.0 b
Aza-Direct/Airblast** 34.0 c 3.6 ab

* Data taken from ‘Cortland’ trees 
** Data taken from ‘Delicious’ trees
Means within a column followed by the same letter 
are not significantly different (Fisher’s Protected lsd 
test, P <0.05). Data transformed (arcsine-square 
root) prior to analysis.

In this study, less than half of the harvested fruit 
was free from insect damage in trees treated with a 
conventional airblast sprayer. Although there were no 
unsprayed check trees left in the orchard to estimate 
insect pest population levels, observed damage levels 
and evaluations of harvested fruit taken from the 
orchard in previous years indicate that indigenous pest 
pressure within this orchard is very high. Obviously, it 
is very difficult to protect fruit in heavily infested 
orchards with available materials certified for use in 
organic programs. The two materials evaluated in this 
study are probably some of the best insecticides cur
rently available to growers opting to appeal to an 
organic market. Application technology for these 
particular products has not yet been perfected, but this 
study has shown that handgun spraying results in 
substantially better control of two key direct pests of 
apples, apple maggot and plum curculio, particularly in

Table 3. Pesticide Cost Analysis

the case of Surround. Although handgun applications 
were not evaluated in this study against the plum 
curculio, previous studies conducted in a heavily 
infested research orchard at the Geneva Station have 
shown that handgun sprays of Surround were very 
effective against all direct fruit-feeding insects, in
cluding the plum curculio. Therefore, applying 
sprays of Surround with a handgun may be an option 
for growers seeking to increase the amount of insect- 
free fruit in their organic orchards.

Identification of adequate markets for fresh or
ganic apples in the Northeast is another challenge 
for organic producers. Most organic fruit in this 
region is sold for processing, and there are small 
niche markets that offer limited amounts of fresh 
fruit. However, organic apples are usually sold at 
prices 2-3 times higher than conventionally grown 
apples. By increasing the percentage of clean fruit, 
the grower also increases his profit margin, but this 
may still not be enough to make this system eco
nomically feasible.

These organically approved insecticides are about 
five to six times more expensive than conventional 
products (Table 3). Also, more frequent, sometimes 
weekly applications are required, and labor costs for 
these treatments are naturally more expensive, espe
cially if handguns are used. These high labor costs 
for organic production apply not only to pesticide 
applications, but also to hand-thinning, hand-weed
ing, and harvesting. Other inputs such as increased 
fuel, water, and equipment wear should also be 
considered.

continued...

Material Rate/A Cost* Cost/A/appl Cost/A/season

Guthion 50WP 1.5 lb $8.13/lb $12.20 $85.40 (7 appl’s)
Surround 95WP 50.0 lb $0.65/lb $32.50 $422.50(13 appl’s)
Aza-Direct 1.2L 32.0 oz $1.48/oz $47.36 $615.68 (13 appl’s)

* Prices quoted from UAP Northeast 10/19/01
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Organic production does have positive as
pects as well. If the quality of fruit is high 
enough, the price it fetches may cover the input 
costs and still make a profit for the grower. 
Competition for the organic market is small, and 
consumers concerned about the pesticides used 
in conventionaly grown crops are probably will
ing to pay more for certified organic products. 
This increased interest by both the grower and 
consumer then prompts not only the apple indus
try but also researchers to develop better materi
als and techniques. Also, most of the organically 
certified materials tend to be “softer” and offer 
more of an opportunity for biological control, 
further reducing the amount of pesticides needed.

Because of the complexities associated with 
organic production systems, a grower must be 
prepared to make a substantial investment to 
enter into this market. The increasing interest of 
organic consumers has had an effect on the 
number of farmers attempting to grow organic 
produce. With the development of more effi
cient materials and techniques, producing a high 
quality certified organic product might be pos
sible. However, consumers willing to pay pre
mium prices for this type of produce will be the 
driving factor behind future organic markets.❖ ❖

FIRE BLIGHT AND FROST 
INJURY IN THE HUDSON 
VALLEY
Notes from the Hudson Valley 
Lab
(Bill Turechek,
Plant Pathology, Geneva)

❖ ♦> Fire blight is one of the few diseases that 
can completely destroy an apple crop in a single 
infection event. The record warm temperatures 
that pushed many apple varieties into bloom in 
the Hudson Valley nearly two weeks ago (April 
15-19) was followed by heavy rains that almost 
certainly resulted in significant fire blight infec
tion, particularly if trees were left unprotected. 
This event was followed by a hard frost on April 
23 that left many in the industry wondering what 
further damage was done and, more importantly, 
what could be done about it.

In an early morning meeting on April 24th, 
Dave Rosenberger, Mike Fargione, and Jim 
Schupp examined the situation, the potential for 
heavy losses, and management alternatives. They 
drafted a letter outlining management options 
and mailed it to Hudson Valley growers by 
week’s end. An excerpt from this letter is 
printed below. The recommendations outlined 
in this letter ARE NOT directed to growers in 
western New York as we did not experience the 
same series of events as Hudson Valley growers. 
Rather, this letter presents a scenario and pos
sible solutions that, although unlikely, could 
occur in western New York. There will un
doubtedly be disagreement about the role frost 
injury plays in fire blight epidemics. However, 
given the lack of scientific data, it is best to err on 
the side of caution given the proximity of the 
injury to a significant infection event:

The Pessimist’s Perspective - Reasons for be
lieving that fire blight will decimate Hudson 
Valley orchards in 2002:

FIRE
AND
ICE

continued...
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1. Hot weather during bloom favored severe blight: 
The MARYBLYT computer model showed that we 
had 3.7 times as much heat as would be required for 
a blight infection. When temperatures get into the 
80’s during bloom, blight becomes very difficult to 
control and outbreaks often include culti vars such as 
‘Delicious’ that are normally not very susceptible to 
fire blight.

2. Dews on Wednesday and Thursday mornings (April 
17 & 18) may have been sufficient to trigger infections. 
We do not have good data on how often dews trigger 
infections or on how to measure dew periods. How
ever, infection from dews has been reported in the 
scientific literature. Not many apple blossoms were 
open on Wednesday AM, but the dew on Thursday AM 
might have triggered infections in many apple or
chards.

3. Streptomycin applied on Saturday AM after the 
Friday rains may not provide 100% control. Strepto
mycin provides reasonable control of blight when 
applied within 24 hours after infection under moderate 
disease pressure, but the after-infection activity is not 
quite as good as the protectant effect of applying 
streptomycin ahead of rains. Streptomycin application 
on Saturday AM would have been more than 24 hours 
after any dew-related infections on Thursday AM and 
may not have provided complete control of Friday 
afternoon infections where inoculum levels were very 
high.

4. The frost on Wednesday AM (April 24) may have 
made matters worse. Many fire blight researchers 
discount the relevance of frost events. However, 
Rosenberger believes (based on 4—5 observed epidem
ics) that frost following infection events may increase 
the severity of blight epidemics by enabling sub-lethal 
concentrations of bacteria to initiate disease in the 
frost-damaged tissue. Where streptomycin sprays 
were applied on April 19 (and perhaps where orchards 
were sprayed on April 20), the frost should have no 
effect on disease development because the bacteria 
were killed prior to the freeze event. Where no strep
tomycin was applied, however, the frost could turn a 
bad situation into a disaster.

The pessimistic conclusion: Fire blight will be 
severe, extensive, and will affect even cultivars that 
are only moderately susceptible to blight. Apply 
Apogee to any blocks that could possibly be consid
ered at risk for fire blight, including blocks where 
streptomycin application was delayed until Satur
day morning, and including cultivars such as ‘Deli
cious’ that are considered only moderately suscep
tible to blight. [Bill’s note: Blocks “at risk” would 
mean any block that has had fire blight in the past 
two years.]

The Optimist’s Perspective - Reasons for believ
ing that blight will not be very severe:

1. It was too hot for severe blight: Temperatures in 
the 80’s are ideal for blight, but some research 
suggests that temperatures >90°F decreases blight 
risk. High temperatures recorded at the Hudson 
Valley Lab for Monday through Friday (April 15- 
19) were 81, 88, 94, 91, and 85°F.

2. Humidity was too low: The greatest risks occur 
when temperatures in the 80’s are combined with 
high relative humidity (>70-80%). We did not have 
high relative humidity prior to Friday morning ex
cept for a few hours on Wednesday and Thursday 
mornings.

3. There was no wind during the hot days to aid in 
spreading the blight bacteria or to cause wind-whip 
injuries where infections could occur.

4. It got too cold following the Friday rain: The 
worst blight occurs when ideal temperatures (mean 
daily temp >60°F) persist for a few days following 
an infection event. Our mean temperatures for 
Saturday and Sunday stayed below 60°F.

5. The frost was irrelevant: There is no solid data to 
implicate frosts, especially when several days of 
cold weather occur between the last warm day and 
the timing of the frost.

continued...
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6. Few bees were present to spread the blight: Most 
people did not have bee hives in the orchards be
cause of the rapid onset of bloom, so the spread of 
blight may have been less efficient that it would have 
been had the bees been in place.

The optimistic conclusion: Anyone who sprayed 
streptomycin on Friday or Saturday last week (April 
19-20) has nothing to worry about. Apogee should 
be considered for high-risk blocks that did not get 
any streptomycin last week.

Growers in the Hudson Valley should have 
taken this information into consideration when mak
ing pesticide applications last weekend. Within the 
next few weeks, we will be able to better ascertain 
what the “correct” action was and whether or not 
Apogee was needed.

Apogee (Prohexadione Calcium) is a rela
tively new product for managing shoot blight infec
tions. Apogee is a growth regulator and works by 
“shutting down” the growth of a tree and, therefore, 
is used primarily to control overly vigorous trees and 
reduce the need for seasonal pruning (see the articles 
written by Jim Schupp in the first two issues of 
Scaffolds). Apogee has value in fire blight manage
ment because when trees stop growing, they become 
relatively resistant to new blight infections and 
further expansion of established infections is ar
rested. Thus, Apogee can significantly reduce sec
ondary spread of fire blight (i.e., shoot blight infec
tions) in orchards where streptomycin sprays failed 
to provide 100% control of blossom blight. Apogee 
has no effect on shoot growth or fire blight for at 
least 10 days after application, so it acts too slowly 
to be of value as a rescue treatment for orchards with 
blight symptoms. Apogee is ineffective fo r  control 
o f the blossom blight phase o f the disease and is 
registered only fo r  apples, not fo r  pears.

In mature orchards where trees have already 
filled their spaces, the decision whether or not to use 
Apogee can be based on a combination of its poten
tial value as a vegetative growth inhibitor and as a 
supplement to fire blight control. In young orchards

where trees have not yet filled their spaces, the 
decision is much more complex. Using Apogee for 
fire blight control in young orchards will reduce 
vegetative growth. That, in turn, will decrease 
profitability of the orchard in succeeding years be
cause it will increase the number of years required 
for trees to fill their spaces and for the orchard to 
reach the break-even point. Because of this, growers 
need to seriously consider whether the delay to 
reaching full production or the reduction in fruiting 
capacity outweighs the potential loss due to fire 
blight. But one thing is certain, the cost of using 
Apogee is certainly cheaper than replacing blocks 
destroyed by blight.❖ ❖

PHENOLOGIES

Geneva:
Apple (McIntosh): Pink 
Apple (Red Delicious): Pink 
Pear: Bloom 
Peach: Bloom 
Tart cherry: 10% bloom 
Sweet cherry: Bloom 
Plum: Petal fall

Highland:
Apple (McIntosh): 80% petal fall 
Apple (Red Delicious): Full bloom 
Apple (Golden Delicious): 25% bloom 
Peach: Fruit set (shucks on)
Apricot: Shucks off 
Plum (Stanley): Petal fall 
Pear: Fruit set
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UPCOMING PEST EVENTS
43 °F 50°F

Current DD accumulations (Geneva 1/1-4/29): 330 174
(Geneva 1/1-4/29/2001): 196 98

(Geneva "Normal"): 217 92
(Highland 1/1-4/29: 498 267

C o m in g Events: Ranges:
Green fruitworm flight subsiding 170-544 69-280
Rose leafhopper nymphs on multiflora rose 188-402 68-208
San jose scale 1st catch 189-704 69-385
Spotted tentiform leafminer 1st flight peak 180-544 65-275
European red mite egg hatch 157-358 74-208
Ohliquebanded leafroller larvae active. 149-388 54-201
Pear psylla egg hatch 111-402 55-235
Tarnished plant bug adults active 71-536 34-299
Comstock mealybug 1st gen. crawlers in pear 220-425 82-242
American plum borer 1st catch 194-567 55-294
Codling moth 1st catch 273-805 141-491
Mirid bugs 1st hatch 322-481 156-246
McIntosh at bloom 310-448 152-251
Peach at petal fall 257-466 131-277
Pear at petal fall 343-544 144-275
Plum at fruit set 411-527 206-287
Sweet cherry at petal fall 257-448 131-251
Tart cherry at bloom 257-448 122-251

INSECT TRAP CATCHES
(Number/Trap/Day)

Geneva, NY Highland, NY
4/22 4/25 4/29 4/22 4/29

Green fruitworm 0.0 0.3 0.3 Green fruitworm 0.1 0.0
Redbanded leafroller 6.4 2.3 0.0 Redbanded leafroller 2.6 11.0
Spotted tentiform leafminer 192 15.5 4.5 Spotted tentiform leafminer 111 9.9
Oriental fruit moth 1.1* 1.0 0.0 Oriental fruit moth 29.5 0.3
Lesser appleworm 1.1* 0.5 0.0 Codling moth - 0.1*
Codling moth 0.0 0.0 0.0 Lesser appleworm - 0.0

Tufted apple bud moth - 0.0
Variegated leafroller - 0.0

* first catch
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scaffolds
Dept, of Entomology 
NYS Agricultural Exp. Sta. 
P.O. Box 462 
Geneva, NY 14456-0462

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.
This material is based upon work supported by Smith Lever funds from the Cooperative State Research, Education, and Extension 
Seivice, U.S. Department of Agriculture. Any opinions, findings, conclusions, or recommendations expressed in this publication are 
those of the author(s) and do not necessarily reflect the view of the U.S. Department of Agriculture.

FRANK LEE LIBRARY 
JORDAN HALL
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