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Tuesday morning, December 10, 2002   Apple

Developing New Sensing Technologies to Sort Apples for
Internal Quality

Renfu Lu, USDA/ARS
224 Farall Hall, Michigan State University, East Lansing, Michigan

Consumer surveys have shown that fruit quality is the most important factor in influencing
consumer purchase decision on fresh products.  If quality of fresh fruit were better, consumers would
buy more and pay a higher price.  Hence it is critical that the fruit industry deliver high quality and
consistent fruit to consumers in order to maintain and improve current market share.  Fruit quality
comprises many components, including appearance (size, shape, color), texture (firmness, juiciness),
and flavor (sweetness, sourness, aroma).  Appearance is important, but it is texture and flavor that
ultimately determine consumer satisfaction.  Technologies that can inspect, grade, and sort
individual fruit for their internal quality would provide a means for assuring the quality and
consistency of fruit delivered to consumers, increase consumer satisfaction and confidence, and
hence improve the competitiveness and profitability of the fruit industry.

Currently, technologies for automated sorting of fruit for appearance such as size and color have
been widely used in the fruit industry.  However, sorting for texture and flavor still presents a great
challenge.  In our lab, we are investigating new sensing methods using latest optical technologies to
nondestructively measure fruit quality such as firmness and sugar content.  Our research is based on
the hypothesis that light absorption is related to chemical constituents of fruit, whereas light
scattering is more closely associated with the structural or physical properties of fruit.  The goal of
our research is to develop a new sensing technology that can be used to inspect, grade and sort
apple fruit for such important quality attributes as firmness and sugar content.  We are applying
hyper- and multi-spectral imaging for assessing firmness and sugar content of apple fruit. 
Hyperspectral imaging combines imaging and spectroscopy to obtain both spectral and spatial
information from a fruit, which allows us to detect some minor and/or subtle characteristics in the
fruit that would otherwise be difficult to detect with either imaging or spectroscopy.  

In the 2001-2002 season, we assembled and tested a hyperspectral imaging system and a
multispectral imaging system for measuring fruit firmness and sugar content.  Our hyperspectral
imaging system allowed us to acquire hyperspectral images from apple fruit in the visible and short
wave near-infrared region.  Our multispectral imaging system gave us the ability to acquire five
spectral images from apple fruit at selected wavelengths in the near-infrared region.  Three apple
varieties, Delicious, Golden Delicious, and Jonagold, were used in the hyperspectral imaging study. 
A total of more than 1000 apple fruit were tested.  We also tested our multispectral imaging system
with more than 500 Delicious apples.  Computer algorithms were developed using neural networks
methods to extract image features from hyperspectral and multispectral images and relate them fruit
firmness and sugar content.
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Our results showed that hyperspectral imaging gave relatively good predictions of fruit firmness for
the three varieties with the correlation coefficient of 0.74 for Golden Delicious and 0.69 for
Delicious and Jonagold, with the prediction error of 1.9, 1.7, and 0.8 lbs, respectively.  These results
compared favorably with those obtained with near-infrared spectroscopy or other techniques.  Our
research also showed that the hyperspectral imaging system could predict the sugar content of apple
fruit accurately; the correlation coefficient of prediction was 0.81 for Delicious apples with the
prediction error of less than 0.6 °Brix.  These results indicate that the hyperspectral imaging is a
promising technique for nondestructive measurement of fruit firmness and sugar content.

In the multispectral imaging study, we identified several important wavelengths that are useful in
predicting fruit firmness and sugar content.  Our results showed that the multispectral imaging
system could predict fruit firmness with a correlation coefficient of 0.87 and the prediction error of
1.3 lbs, a minimal resolving value a trained panelist can predict.  The prediction error for the sugar
content of Delicious apples was 0.9 °Brix.  These results are very encouraging and show that the
technique is useful for predicting fruit firmness and sugar content.

For the 2002-2003 season, we will improve our hyperspectral and multispectral imaging systems for
better and more consistent predictions of fruit firmness and sweetness.  We are also improving our
hardware designs to increase image acquisition speed so that the systems can eventually meet online
sorting speed requirements.  
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State of the Art Organic Fruit Growing in Europe
F.P. Weibel ( franco.Weibel@fibl.ch ), A. Häseli, O. Schmid and H. Willer
Research Institute of Organic Agriculture (FiBL), Ackerstrasse, Postfach

CH-5070 Frick, Switzerland ( http://www.fibl.ch )

Organic fruit growing in Europe has experienced remarkable growth rates since the mid 1990's.
Southern states, especially Italy, Spain and France, growing also olives, citrus and chestnuts have the
largest land area with organic fruit (Table 1). Mainly increasing interest of supermarket chains is
responsible for this buoyancy, but also the availability of better plant protection products e.g.
granulosis virus and mating disruption against codling moth, Neem oil against Rosy Apple Aphid.

Market potential and key problems of production – State subsidies varying from 600 to more than
1600 Euro ha/y in the EU-countries are less decisive for the conversion of top fruit production.
Market share of organic table fruit is only 1 to 2 %, reaching 4 to 5 % in Switzerland. For
Switzerland, we estimate a market potential of around 12 to 15 %, which is  already achieved with
organic vegetables. In order to reach that percentage  for several key problems better solutions have
to be found, e.g. control of scab, fire blight, sooty blotch, brown rot, weed management, fertilisation
and crop load regulation. Also the assortment of organically producible "modern-standard" varieties
is not satisfying, in particular with stone fruit.

Economy – Economics of organic fruit growing is comparatively healthy, however depends on
higher farm gate prices for the product. In Switzerland the direct cost free benefit of organic
orchards is 16 % higher compared to  integrated fruit production; but labour hours exceed those of
IFP by 7%, due to blossom thinning by hand, manual weed control and mice control.

Perspectives – Supermarkets have a tendency to just "substitute" conventional with organic fruit
when requiring disease susceptible varieties with no cosmetic blemishes. This can/does feed back to
the growers resulting in "substitutional" production with disease and pest sensitive cultivar and
orchards managed with intensive "organic" spray and fertilisation programs. This certainly does not
correspond with either the original concept of organic farming or with expectations of organic
consumers. Thus, still a lot of development - also on the marketing side - has to be undertaken.

Research – The "European Group of Researchers on Organic Fruit" EUGROF, founded in 2000 is
the connecting network  for researchers who are predominantly active in organic fruit research from
14 countries (Weibel, 2001b). Some of the EUGRF Members are part of Organic Research
Institutes as e.g. Louis Bolk Institute in the Netherlands, GRAB in France or FiBL in Switzerland;
others are from an Organic Department within a "conventional" institution as e.g. VZL in Italy. The
purpose of EUGROF is the exchange and discussion of information in an annual meeting, but also
within working groups, to create synergies to resolve better experimental tasks and sometimes also
administrative or legislative jobs. There is a clear tendency that co-operation of "organic" and
"conventional" researchers and institutions is increasing that we consider as very positive.
References – The full list of references including web-pages is part of the article "Present Status of
Organic Fruit Growing in Europe" by Weibel, F.P. et al. submitted to Acta Horticulturae in August
2002. The reference list is also available from the authors.
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Table 1: Production area and fruit species for organic fruit and berry production in Europe

Country production area in ha species sources
Portugal 19,415

1,815
692

Olives
Dried Fruit
Fresh Fruit

1) 

Spain 82,246
33,100
3,424
920

Olives
Dried Fruit
Fresh Fruit

Citrus

3) and 5)

Italy 93,863
31,364
15,384

Olives
Fruit. In South Tirol 540 ha pipfruit

Citrus 

4) Ministero
politiche Italiana

and 5)
Greece 12,085

196
80

Olives
Currants
Top Fruit

1) and 2) and 5)

Turkey 21,059
1,971

Dried Fruit incl. Nuts
Fresh Fruit

2)

France 1,555
1,280
1,255
490
220

Nuts
Stone Fruit

Pipfruit incl. Cider
Olives
Citrus

5) and 2)

Switzerland 390 (additionally 6,000-8'000 t
per year pipfruit for organic apple
juice production from high stem

trees)

Apple (250 ha), pears, apricot,
cherries, plums, diff. berries, kiwi

6) 

Austria 598 Apples, currants, strawberries,
pears

7) 

Hungary 650 Top Fruit 1)
Poland 284 Top Fruit 1)
Belgium 328 Top Fruit (150 ha, 75 % apple,

25 % pear)
5)

Germany 1735 Excluding standard tree
production

5)

The
Netherlands

180 + 115 in conversion Apples, pears, strawberries 5)

United
Kingdom

604 Top Fruit (estimted 514)
Soft Fruit  (estimated 90)

5)

Denmark 306 Black currants, strawberries,
apples, sweet cherries

5)

Norway 57 Apples, pears, plums, diff. berries 7)
Sweden 189 Strawberries, apples, other berries 7)

Sources:
1) Organic-Europe Homepage
2) MOAM
3) Ministry of Agriculture, Fisheries and Food, Spain 2002
4) Ministero Politiche Italiana 2001
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5) Weibel 2002, Poll among members of EUGROF
6) Bio-Suisse 2001
7) Lindhardt and Callesen 1999
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1-MCP: One Ring to Rule Them All?
Randy Beaudry, Department of Horticulture
Michigan State University, East Lansing, MI

Background
The growth regulator, 1-methylcyclopropene (MCP), has been shown to have significant promise as
an ethylene action inhibitor.  Presently approved for use with ornamental crops under the trade
name EthylBloc, MCP is not yet approved for application on other horticultural crops.  However,
MCP is presently being extensively evaluated for use on many crops and is undergoing
Environmental Protection Agency registration processes.  The commercial name for MCP on
horticultural crops other than ornamentals is SmartFresh.

With apples, a single exposure to MCP can temporarily render the fruit insensitive to ethylene. 
MCP delays the onset of the rise in ethylene production and similarly delays the rise in respiration,
aroma production, and softening.  A single postharvest application can prevent ripening for an
extended period (greater than 30 days) at ambient (75F) temperature relative to non-treated controls. 
MCP also dramatically inhibits aroma production in apple and can reduce the incidence of a
common disorder called superficial scald.

The response of apple fruit (and ethylene sensitive floral crops) to MCP depends upon a number of
variables.  These variables include application technique, the exposure environment, the storage
environment (if different from the exposure environment), cultivar sensitivity, and the physiological
status of the crop.  Control of these variables will be needed to achieve a consistent response from
MCP, regardless of the crops being treated.

Response variables
Application technique refers to the concentration, duration and frequency of application.  MCP
concentrations required to saturate binding sites, and the extent and longevity of MCP action, are
influenced greatly by species, organ, tissue, and mode of ethylene biosynthesis induction.  A "time x
concentration" effect is apparent, and the longer the exposure, the lower the required concentration.

Although MCP binding is thought to be essentially irreversible, inhibition of ethylene action may
be overcome by the production of new receptor sites.  For apple, it appears that the concentration of
MCP needed to be effective is between 0.25 and 1 ppm in the airspace around the fruit.  The time
needed for effective treatment appears to be relatively short and is between 12 and 16 hours at
32-68F.  It is thought that the treatment time needed to achieve maximum benefits decreases as
treatment temperature increases.

Repeated treatment of apple fruit with MCP can improve the effectiveness of the material, especially
at elevated temperatures.  A weekly application of MCP prevented the softening of ‘Redchief
Delicious' apple fruit for over 120 days at 68F.  However, decay, while reduced relative to untreated
fruit, is not inhibited by MCP and can be a significant problem for fruit held at elevated
temperatures.
  



Apple session - Tuesday morning, December 12, 2002

-7-

The physiological status of the apple fruit is affected by a number of environmental, chemical and
physiological factors.  It appears that apple fruit tend to respond best when they are treated early in
the ripening process in much the same way that less mature fruit tend to respond more favorably to
controlled atmosphere storage (CA) application relative to more mature fruit.  There is some
evidence to suggest that the elevated levels of ethylene found during ripening in some fruit varieties,
such as ‘McIntosh', may be sufficient to reduce the effectiveness of MCP.  Therefore, those factors
that enable treatment of the fruit with MCP at an earlier stage of development should improve or
enhance the response of the fruit.

If fruit are held in storage for a period prior to application of MCP, the effectiveness of the gas
declines.  This is likely due to the fact that the fruit are at a relatively advanced stage of ripening at
the time of MCP application.  However, depending on variety, fruit may still respond to MCP even
after several months if they are maintained in a relatively young condition by CA storage.

The storage environment influences the physiology of the apple fruit and so too affects the response
to MCP.  As temperature increases, the duration of the effectiveness of a single pre- storage
application of MCP declines.  Ripening is delayed by roughly 30 to 40 days at room temperature,
but the delay in ripening can be more than 100 to 200 days at 32F.

Physiological disorders of apple fruit {superficial scald, soft scald, coreflush, greasiness, and
senescent breakdown) can be reduced by MCP application.  MCP application has also been
associated with the development of some forms of superficial lesions or disorders occasionally on
some apple fruit cultivars. One concern is reports of increased susceptibility of MCP-treated fruit to
carbon dioxide injury.

Beneficial or detrimental effects of MCP presumably depend on whether ethylene production, and
associated ripening and senescence, is required for disorder development, e.g. scald and senescent
breakdown, or whether normal ripening is required to prevent disorder development.

Factors to Consider Prior to Use
Ethylene is a natural hormone for the plant and, like other hormones, is required for, or
participates in, a number of physiological processes.  Apart from inducing ripening-related changes
in flavor and texture in climacteric crops such as apple, ethylene is known to play a role in pigment
formation, chlorophyll degradation, decay resistance, leaf/flower abscission, phenolic metabolism,
and other processes in many tissues.

While some aspects of ripening are nearly completely arrested by timely MCP application, others
not under complete control of ethylene may continue to change.  The effect of MCP on ripening
parameters such as starch degradation, sugar accumulation, and preservation of titratable acidity, is
not as dramatic as its effect on firmness.  This may have important implications on fruit quality.  In
the case of apple, acidity contributes a significant portion of taste quality.  It is therefore possible
that MCP treated fruit, despite their firmness, may not maintain the tartness (taste) typical of some
cultivars after extended storage.

The impact of MCP on aroma has been measured.  The compound induces a profound reduction in
aroma production at concentrations greater than1 ppm.  Application of MCP immediately after
harvest delays the recovery of the capacity to produce aromas.  ‘Jonagold' and ‘Red Delicious' fruit
treated with MCP after harvest required almost two months at room temperature to develop a
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normal complement of aromas, whereas non-treated fruit required only about a week.  The time to
recovery of volatile production declined as the duration of refrigerated storage increased. 
MCP-treated fruit were producing low amounts of aromas immediately after removal from
refrigerated storage after 5 to 6 months storage.

Decay has not been shown to increase in response to MCP, but when MCP-treated fruit are held at
elevated temperature, an unacceptable level of decay can result.  While there is no published
literature that suggests that apple fruit in particular may be more susceptible to decay in response to
the suppression of ethylene action by MCP, other plant species have exhibited increased
susceptibility to some disease and decay causing pathogens.  Some caution with regard to decay
prevention is probably warranted even at the low temperatures of typical air or CA storage.

The advent of MCP as a commercial tool has tremendous potential to help fruit (and floral)
industries maintain fruit (flower/plant) quality.  However, the effects of MCP described thus far
indicate that much remains to be learned before commercial success can be realized.
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Berry

Choosing the Right Raspberry Varieties for your Market Needs
Eric Hanson, Department of Horticulture, Michigan State University

Several new raspberry varieties have renewed interest in commercial production. Raspberry varieties
offer a wide array of fruit characteristics and harvest seasons. Some are better adapted to U-Pick
marketing whereas others are suitable for packing and off-farm sales. Harvest seasons for summer
fruiting varieties extend from late June to late July in southern Michigan. Some primocane-fruiting
or fall-fruiting varieties begin in early August, almost overlapping the latest summer raspberries, and
the fall season can extend well into October if freezing weather is late to arrive.  With support from
the Michigan State Horticulture Society Trust Fund, we have been able to test a number of raspberry
varieties at the Southwest Michigan Research and Extension Center in Benton Harbor and on the
MSU campus in East Lansing. 

Heritage is the standard for comparison for fall-fruiting raspberries because it produces reliable
yields of firm, flavorful fruit. Heritage is the most planted raspberry worldwide, and accounts for a
third of Michigan's acreage. A limitation of Heritage is that it begins fruiting relatively late (late
August in southern Michigan, mid-September in northern lower Michigan), so early cold weather
can end the season before much fruit is picked. Heritage also has relatively small fruit. Useful
alternatives or additions to Heritage are Autumn Bliss and Autumn Britten, primarily because they
begin fruiting 2-3 weeks before Heritage. Both produce larger but somewhat softer berries than
Heritage. In southern areas, Bliss and Britten can lengthen the market season. In the north, they
can provide a reasonable crop before cold weather arrives. I think the most promising new fall
variety is Caroline. Caroline is extremely productive, and produces larger berries than Heritage. It is
also a few days earlier than Heritage, and may be a good choice in northern areas where Heritage
struggles to produce a crop. Polana, a recent release from Poland, is interesting because it is as early
as Bliss and Britten. Fruit have an intense flavor and bright glossy appearance, but yields, berry size
and plant vigor have been disappointing in early trials.  

Summer raspberries produce berries on two year-old canes in mid-summer. Because the canes need
to survive the winter, hardiness is the most important qualification for use in Michigan. Some
varieties produce exceptional fruit quality but are not hardy enough for Michigan. Summer
raspberries have a more condensed harvest season than fall-fruiting types; there may only be 7-10
days difference between the first picking of early varieties and late varieties.

The standard summer varieties for southern Michigan have been Boyne, Canby, and Latham.
Canby has the best fruit quality of these, although it is occasionally injured during the winter.
Boyne and Latham are extremely hardy and reliable producers, although the berries are small.
Boyne has an outstanding flavor. Choices for northern areas are limited by winter injury potential.
Boyne and Latham are the best choices. 
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There are a number of promising newer varieties that can be suggested for trial. The two new
varieties from New York, Prelude (early) and Encore (late) may provide season extension and
reasonable yields. Both are reported to be hardy and may be useful in northern Michigan. Nova is a
very hardy variety that produces very firm, attractive berries that likely would ship well.
Unfortunately, Nova is lacking in flavor. K81-6 is a promising, hardy selection from Nova Scotia. In
our Benton Harbor trial, it has been very productive, with large, attractive fruit, though they tend to
be somewhat soft. Reveille is another very productive variety that is moderately hardy. Reveille may
by useful in PYO operations because berries are large but too soft to pack. 

Fall-fruiting Raspberry Varieties for Michigan
                    Warmer Areas Colder Areas

Recommended Suggested for Trial Recommended Suggested for Trial
Heritage Caroline Autumn Bliss Caroline

Autumn Bliss Autumn Britten Autumn Britten Polana

Summer-fruiting Raspberry Varieties for Michigan
              Warmer Areas    Colder Areas
Recommended Suggested for Trial        

Recommended
          Suggested for Trial

Canby Prelude Boyne Nova
Boyne Encore Latham Prelude

Reveille Encore
K 81-6
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New Ideas on Managing Weeds in Strawberries 
Leslie Huffman, Weed Management Specialist (Horticultural Crops)

Ontario Ministry of Agriculture and Food, Harrow, Ontario

For some people, the future for successful weed management in strawberries lies in winning "The
Search for the Perfect Herbicide". In Ontario, we have identified these times in the production
system when our current weed management systems fail, both in the planting year (the first month
especially broadleaf weed escapes, and weed escapes within the row, not touched by cultivation) and
the harvesting year (problem weeds: groundsel,  dwarf snapdragon, field pansy, oxalis, replacement
for Dacthal, replace/improve Sinbar, and options for summer grasses).

We submitted applications for year of planting to our Minor Use Registration program for these 6
herbicides: Dual Magnum, Frontier, Prowl, Reflex, Blazer and Goal.  In 2002 we have had some
success:

• Dual Magnum is now registered PPI or PRE for the year of planting 
• Goal 2XL is now registered for fully dormant strawberries 

Our plans are to continue to try for Frontier, Reflex & Blazer for strawberries in the planting year,
and to proceed with these 5 products for bearing strawberries.

In the United States, potential herbicides for strawberries are also being tested in the IR-4 program.
In the future, we hope to share data between IR-4 and our Minor Use program to improve the
registration process in both countries.  We plan to continue our search for new strawberry
herbicides, but in general are not optimistic about finding new herbicides for strawberries in either
country.

What if we lose the Search for the Perfect Herbicide?  We need to change the way we approach
weeds in strawberries. We need to focus on how we can change our growing systems to give
advantage to the strawberry crop instead of the weeds.  

I would like to suggest some different ways to think about managing weeds, and to challenge you to
think how these techniques might be applied in strawberries.  

In the weed science world, these concepts are known as Integrated Weed Management or IWM. 
Similar to IPM (Integrated Pest Management) which is familiar to many fruit growers, IWM uses
many methods of weed control, including cultural, biological, physical and chemical techniques, to
manage weeds. 

Remember that your goal in managing weeds is not a weed-free field from start to finish.  Instead
we need to focus on the true reason to control weeds: To maximize yields, by reducing weed
competition during critical periods of crop development. 

Consider how these ideas will fit into growing strawberries:
1. Lower the weed pressure:  Prevention of weeds establishing in your fields from field edges is

critical. Clean and wash cultivation equipment between fields.  Be adamant about using
weed-free mulch. Starting with a field free of perennial weeds and with low weed pressure will
make the job much easier. 
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Planting a green manure or cover crop to prepare your site in the year before planting is
strongly recommended to suppress annual weeds (and their seed production).  Use a systemic
herbicide with glyphosate in the preplant year to eliminate perennial weeds. 

2. Use planting and growing systems that discourages weeds:  Minimum tillage planting systems
have been used in field crops to reduce weed problems as well as improve soil.  Research trials
in Ontario have shown over the last 2 years that strawberries can also be successfully established
in either no-till or reduced-till systems.

We know that the largest flushes of weeds are in the spring, right after planting.  Maybe we
could plant later to avoid this weed pressure, with higher plant populations, so the rows would
still be full by the time fruit buds start initiating in late summer.

In bearing fields, the use of chemical renovation can drastically reduce weed germination that is
common after renovation with tillage.

3. Apply fertilizer to the crop, not the weeds:  We should consider banding fertilizer
applications to prevent weeds from using the fertilizers destined for the crop. Perhaps we should
consider fertigation through drip systems. 

4. Use cover crops to suppress weeds:  Some growers have used living mulches to provide
weed-free winter protection grown right where you need it. To make it work, we need to rethink
how to establish living mulches, adjusting fertility and planting times, and how to integrate
herbicide use to avoid injury. Also, preplant cover crops may be manipulated to give more
weed suppression. Marvin Pritts at Cornell showed a reduction of weed biomass of 70%
following a cover crop of marigolds, in addition to nematode control. 

5. Use mulch for weed control:  Perhaps we should focus more on the weed suppression we can
get from our mulch dollars.  Of course, ensuring that mulch does not bring weeds into a field is
very important.  Some growers have developed systems to grow weed-free mulch for their own
use. 

6. Adapt new cultivation equipment to strawberries:  New cultivation equipment is being
developed for vegetables that may be useful in strawberries, with some modifications. 
Researchers have been able to achieve economic weed control with various cultivators. At
Cornell, complete weed control in strawberries was achieved in the planting year with 3 passes
of the brush hoe + 2 hand weedings. More modifications may make cultivators even more
useful in strawberries.  

7. Control weeds only during  the most important times:  Marvin Pritts found that weeds need
to be controlled for at least the first 2 months of the planting year, preferably until August, to
maximize runnering and yield in the 2nd year.  He also found that a planting kept weed-free in
the planting year had almost no weeds the 2nd year due to thick crop growth.  By the 3rd year,
weeds were able to establish and reduce yields. So your best bet is to focus your weed control
dollars before bloom, during runnering and in late summer as fruit buds begin to form.
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8. Identify the pest:  Above all else, we need to continue to learn about the weeds we have, make
sure we identify them correctly and to observe weed behaviour.   Be sure you know if your weeds
are annuals or perennials. 

Integrated Weed Management in strawberries will require new ways of thinking about growing
berries. We need to think about how our berry growing techniques may be giving weeds a head
start. Then we need to think about how to turn the tables, and give the advantage to our crop, not
the weeds.  It's a big challenge as we relook at growing strawberries profitably yet sustainably.  We
need to  use all aspects of Integrated Weed Management to win the battle against weeds in berries.
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Getting to Know the Multi-colored Asian Lady Beetle
Rufus Isaacs, Department of Entomology, Michigan State University – email: isaacsr@msu.edu

The multicolored asian ladybeetle was a significant pest at some raspberry farms in the Fall of 2001,
but was almost absent from crop fields in the fall of 2002. This presentation will bring growers up to
date with the latest research on this insect, and will explain the positive and negative aspects of its
biology, so they are prepared if populations become significant again in the future. 

The multi-colored Asian lady beetle is a beneficial insect that has become established throughout
the eastern United States. Originally introduced to help manage tree fruit pests, it has become a
nuisance for homeowners and for some agricultural crops. In recent years, it has caused problems
for growers of fall-ripening fruit, who find the beetles on and in their fruit during harvest. However,
this insect also helps fruit growers during the summer months when adults and larvae provide
biological control of many soft-bodied insects, including aphids and leafhoppers. During the fall
when the adult lady beetles begin to search for energy and sheltered sites for overwintering, fruit
crops can provide both of these resources and large numbers of beetles can infest fall-ripening fruit.
Raspberry, blackberry, grape, and peach are particularly affected. 

Identification 
As their name suggests, adult Asian lady beetles can take on many different color forms, varying
from yellow to orange and red. Their spots may be dark on the wing covers or they may be faded or
absent. Even the number and size of the spots varies.

The adult beetles are approximately a quarter-inch long, with a domed, round to oval shape. They
are similar to many of the native species of lady beetles that do not cause homeowners or fruit
growers problems. Native lady beetle species typically overwinter in sheltered sites outdoors and do
not seek homes during the fall. 

Immatures (larvae) are covered with tiny, flexible spines that do not sting. Their body is
alligator-shaped and they can rapidly move over leaves and branches, where they eat aphids and
other soft-bodied insects. Eggs are yellow, oval-shaped, and occur in clusters of about 20, usually on
the undersides of leaves.

Damage
Fruit growers and MSU Extension agents first reported direct feeding damage by adult Asian lady
beetles in Michigan during fall 2001. The greatest number of reports was from fall raspberries and
on over-ripe grapes in the southern half of the Lower Peninsula, though the beetle is present
through much of Michigan. Beetles can start this damage themselves, but they are most attracted to
fruit that is already punctured. Either way, their presence is most unwelcome at harvest.

A more serious issue for growers selling fresh berries is the potential for contamination with adult
Asian lady beetles. If berries are picked with beetles and then placed in cold storage, the beetles
seem to move away from the cold, and this typically means that they burrow deeper into the berry.
Once out on the fruit stand, beetles may warm up and fly out of the container, but they could also
be bought and eaten. 
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When disturbed, the adults release a noxious yellow-orange liquid from their legs. This is called
reflex bleeding and is meant to prevent birds and other predators from eating the beetle. The
defense secretion is extremely bitter and unpleasant tasting with a strong odor. Preventing beetles
from being harvested is important to avoid contamination that can lead to customer complaints and
off-flavors in juice or wine. Learning more about the biology of the Asian lady beetle can help in
understanding how to prevent their infestation into a fruit planting, and this is briefly reviewed
below. 

Management
Growers that find their fruit infested with a few adult beetles immediately before picking can
instruct hand pickers to carefully avoid them. This may not be economically feasible on a large
planting, however, and growers may have to resort to other tactics. Camphor and menthol have
recently been shown to repel adult beetles, but their activity lasted for only a short time and no
commercial formulations are yet available. 

Ladybeetles are efficient predators of pest insects for the majority of the growing season, and most
chemical controls for this introduced beetle will also kill native predators. If beetles reach pest levels
in a fruit planting before harvest, insecticides applied for other near-harvest pests may allow growers
to achieve insect-free fruit during harvest. Pesticides applied for control of other beetle pests such as
Japanese beetle are likely to control Asian lady beetle infestations. The waiting period restrictions
will vary by crop, so the labels should be checked carefully before any product is used near to
harvest, to allow pickers to re-enter and harvest to proceed. 

Pesticides should be applied only to infested areas to minimize chemical exposure and to avoid
causing outbreaks of other plant-infesting pests because these products also kill beneficial insects.
Many pesticides are labeled for use only by certified, licensed applicators that have received
specialized training on the use and disposal of pesticides. These pesticides should not be applied by
unlicensed homeowners, and at all times, their use should be in accordance with the label.

More information on the Asian Ladybeetle is available at this MSUE website address: 
http://www.msue.msu.edu/ipm/asianladybeetle.htm 
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Tuesday afternoon, December 10, 2002 - Apple

Nutrition and Soil Management in High Density Apple Orchards
Denise Neilsen, Research Scientist Soil and Water Management – neilsend@agr.gc.ca
Gerry Neilsen, Research Scientist Soil Fertility and Plant Nutrition – neilsen@agr.gc.ca

Agriculture and Agri-Food Canada, Pacific Agri-Food Research Centre, 
Summerland, British Columbia, Canada

Uptake of nutrients by trees is determined by the interception by the roots, the availability of
nutrients in the soil, and tree demand.   Apple trees have low rooting density compared with the
weedy species and grasses with which they are interplanted and this is exacerbated for dwarfing
rootstocks (Neilsen et al., 1997).  Availability of nutrients is affected by native soil fertility, a
function of soil mineralogy, degree of soil development and organic matter content and by inputs of
fertilizer and organic amendments. The mobility of nutrients within the soil is a key factor in
determining availability.  Mobile nutrients, such as nitrogen and boron, are found predominantly
dissolved in soil solution, and although they are readily delivered to tree roots, a major difficulty
arises in retaining them in the root zone long enough for interception to occur. Immobile nutrients,
such as phosphorus, potassium and zinc are less readily transported to the root and thus direct
interception is required which may be limited in the restricted root zone of apple trees.

Management of mobile nutrients
Good management of mobile nutrients requires that supply is matched to demand, both in terms of
amount, timing and retention in the root-zone.  In addition, flexibility in the timing of demand
requires flexibility in the methods of nutrient delivery.  Fertigation (injection of nutrients in
irrigation water) allows such flexibility and also greater precision than broadcast fertilizer
application (Neilsen et al., 1998).  The results of a series of experiments receiving daily drip
irrigation and fertigation of N will be discussed (Neilsen and Neilsen, 2002).  

Size and timing of N demand – We have used a variety of measurements to determine the
nitrogen demand of apple trees including whole tree excavation and partitioning, the use of
isotopically labeled N fertilizer, and assessment of annual removal of  fruit and leaves. At tree
densities of 1330 trees/acre, total tree N content ranged from 0.08 to 0.7 oz/tree (7-59 lb/acre
between planting and 4 years after planting. Based on removal in fruit and senescent leaves,
nitrogen requirements for apple trees on M.9 rootstock ranged from 8-40 lb/acre over the first six
years after planting. 

Annual growth is supported by N remobilized from woody tissues in the spring and by root uptake.
In several studies, we have demonstrated that leaf growth before bloom is supported mainly by
remobilized N and that root uptake is negligible until remobilization has ended and rapid shoot
growth has begun (around full bloom/petal fall).  This potentially renders early spring, (pre-bloom)
applications of N fertilizer ineffective, particularly if followed by heavy rain or irrigation. 

Effect of timing of N supply on fruit quality – Studies with labeled N have indicated that large
scale N inflow into apple fruit does not begin until after cell division has ended, about 4-5 weeks
after full bloom. In a trial with Gala apple where N was fertigated daily for 0-4, 4-8 or 8-12 weeks
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after full bloom, bloom, yield and fruit size were higher for early applications in one of three years. 
Fruit maturity (determined by starch index) was accelerated by late applications of N in 3 successive
years, while soluble solids content and fruit acidity were increased in 2 of 3 years.

Efficiency of N fertilizer use – Timing of N applications to periods of high tree demand is crucial
for improving efficiency of N fertilizer use.  Retention of added N in the root zone is equally
important. Nitrogen in the nitrate form is highly soluble and thus method of application and water
management are primary factors in preventing losses beneath the tree roots.  Soil solution
monitoring has indicated that a single application of broadcast fertilizer followed by sprinkler
irrigation (similar to heavy rainfall) results in rapid removal of N beneath the root zone.  Similar N
uptake occurs with smaller amounts of N applied more frequently through fertigation.  In irrigated
systems, scheduling irrigation to meet plant water requirements rather than applying at a uniform
rate through the growing season can reduce water and N inputs and movement out of the root zone
resulting in high N fertilizer use efficiency.

Boron – Boron like N is very soluble tending to move readily with irrigation or precipitation.  This
means that it can readily be leached from sandy soils reaching deficient levels in low organic soils
with low B inputs.  Since plant B requirements are very low and the range between deficiency and
toxicity small, B can be successfully fertigated at low rates of 0.18g/tree.  This offers an effective
method of applying B in addition to the traditional methods of foliar sprays.

Management of immobile nutrients
Phosphorus, potassium and zinc are examples of important fruit tree nutrients that can have more
limited solubility and availability in many orchard soils.

Phosphorus (P) – Effective application of P fertilizer in the Pacific Northwest has included mixing
with the planting hole or dissolution and application directly with irrigation water (fertigation). 
Recent studies have indicated improved initial growth of newly planted apple trees following
application of high rates of especially monammonium phosphate fertilizer in the planting hole,
especially on fumigated, replanted orchard sites (Neilsen and Yorston, 1991).  Fertigating P (as
ammonium polyphosphate or even phosphoric acid) can improve the downward movement of P
through the soil profile since P moves with the irrigation waters after saturation of reaction sites
near the zone of P application.  Phosphorus-fertigated trees also often exhibit increased yield on the
first fruiting season.  Usually P-fertigation is less effective for mature fruiting trees although recent
research is investigating the benefits of application of a pulse of P annually within 4 weeks of
bloom.

Potassium (K) – Potassium fertilizers can be applied to prevent the development of K-deficiency in
fruit orchards.  Broadcast surface applications of several K-fertilizer forms can improve K-nutrition,
particularly in coarse-textured sandy soils which have limited ability to absorb K.  The mobility of
fertigated-K is well documented, even for soils with a high capacity to 'fix' K, reducing its plant
availability (Uriu et al., 1980).  Recently, fertigation of small amounts of K (as potassium chloride)
were effective at preventing the development of K-deficiency which frequently develops after 3 years
of drip-irrigating N-fertilized apple trees on sandy soils in the Pacific Northwest (Neilsen et al.,
1998).

Zinc – Zinc is a common nutrient deficiency of tree fruits in western North America.  Its availability
from the soil is limited since a high proportion of soil-applied Zn is chemically absorbed by soil
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particles.  Research to improve its availability to fruit trees by fertigation has not been particularly
successful.  As a result, foliar application, often during the dormant period to avoid toxicity to fruit,
remains the standard method of application.  Unfortunately foliar applications seem to have little
residual effect and must be reapplied annually.
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Controlling Flowering and Cropping of Apple Trees with Growth
Regulators

Martin J. Bukovac, Department of Horticulture
Michigan State University, East Lansing, MI 48824

Introduction
The regulation of flowering and fruiting in apples is essential to promote annual production of
quality fruit.  The failure to regulate these processes, within some acceptable range, leads to under
or over cropping, often in both cases to production of poor quality fruit, and a long-term problem of
alternate bearing.  To manually control flowering and fruiting is labor intensive and may not be
effective.  With the discovery of native and synthetic plant growth regulators, a number of
compounds are now available that can effectively modify the flowering and fruiting processes.  

The objective of my presentation is to present an overview of selected plant growth regulators that
can be used,  and to stress factors that may affect their response. In this brief presentation it will not
be possible to give detailed recommendations thus any suggestion of rates or timing by necessity will
be of a general nature. For specific suggestions for your conditions, please contact your local
extension representative. 

Spray Application is Critical
The optimum response from a plant growth regulator is obtained only when the desired dose is
delivered and deposited uniformly over the tree.  This requires detailed attention not only to
accurately preparing the growth regulator spray solution or tank  mix, but also to the application
equipment to ensure uniform and adequate coverage of the target.  In addition, the plant response
and consistency to a given plant growth regulator dose may be affected by the condition of the
plant, stage of development and environmental factors at time of and immediately after spray
application.  Trees under  stress, or suffering from a physiological or biotic problem, and
environmental factors, primarily temperature and relative humidity, may increase or decrease the
response to a given dose. Care must be taken to deliver the appropriate dose uniformly to the tree at
the appropriate time for optimum results.

Excessive Fruiting in Young Trees
Excessive early cropping of newly planted trees (1 to 3-yr-old) may markedly reduce vegetative
development and delay the establishment of a new orchard.  This may be the case for cultivars on
dwarfing or semi-dwarfing rootstocks planted on light soils.  There are two options available for
minimizing this problem.  
6. Trees of a number of apple cultivars (esp. McIntosh, Jonagold, Gala, Jonathan) can be partially

or completely defruited by applying NAA (15-20 ppm) and carbaryl (0.5 - 1.0 pound per 100 gal)
soon after petal fall.  The addition of an efficient surfactant (about 1 pt / 100 gal) generally
improves the response.

7. Gibberellin (200-400 ppm) applied at 4 - 6 weeks after full bloom effectively inhibits flower
initiation thus reducing bloom density the following spring.  Gibberellin A4+7 is more effective
than gibberellin A3.



Apple session, Tuesday afternoon, December 10, 2002

-20-

Fruit Thinning
The merits of fruit thinning on improving the quality of the remaining fruit and on increasing
return bloom are well documented.  Several chemical options for post bloom thinning are available,
but none are fully effective on all cultivars and often lack consistency.  

NAA - NAA continues to be the most widely used chemical in Michigan. It is most frequently
applied at a concentration of  7.5 - 15 ppm, and at  9 - 12 mm king fruit diameter.  The optimum
concentration varies with cultivar, fruit set, tree condition and environmental conditions near
application time.  Caution - NAA should not be used in combination with Accel on  'Delicious' 
This combination may  cause  increased fruit set and production of small (< 2?) fruit.  Similarly,
early application of NAA following Promalin may also reduce fruit size and increase the number of
"pygmy" fruit on 'Delicious'.

Carbaryl -  Carbaryl (0.25 - 1 pound / 100 gal) is generally not a sufficiently aggressive or consistent
fruit thinning agent when used alone. Increasing concentration is not an effective option, since the
concentration response curve is relatively flat.   However, carbaryl  is frequently combined with NAA
or Accel to enhance their effectiveness. Carbaryl is also used in desperation as a late application
when the response to NAA or Accel has been less than desired.

Accel - Extensive studies have shown that Accel induces fruit abscission, particularly at high rates. 
Generally when used alone it fails to remove sufficient fruit, but fruit size for a given crop load is
increased and is consistently greater than with NAA or  carbaryl.  Thus, Accel merits consideration
as a "fruit size enhancer ",  particularly on small fruited cultivars. If these results can be confirmed,
this approach may be the basis for developing a useful cultural practice.

Other Potential Practices 
Gibberellin A4+7 - Some cultivars (e.g. 'Gala,' and 'Jonathan') initiate excessive numbers of flowers
on 1-yr-old shoots.  This results in a prolonged bloom (by 4-7 d) in the spring increasing exposure to 
fire blight infection, and in the production of smaller, poorer quality and later maturing fruit than
on spurs. In general, this is considered undesirable and in some fruit growing areas these fruits are
often removed by hand.  Our current studies show promise in selectively inhibiting flowering on
1-yr-old shoots with gibberellin A4+7. We believe that with appropriate timing and conentration it
may be possible to selectively suppress lateral flowering (1-yr-old shoots) with only a minimal effect
on flowering on spurs.

Ethephon -  There is considerable evidence that foliar applications of ethephon can promote
flowering in a number of plants. Some cultivars of apple that fail to come into flowering for an
extended period after planting can be induced to flower with repeated applications of ethephon. We
have been able to demonstrate that  1 - 3  applications of ethephon applied at 3 - 6 weeks after full
bloom at about 250 ppm in the "on-year" of Delicious increased return bloom the following spring
when the trees were in the "off-year". These flowers were functional and the trees set significantly
more fruit than controls. This added cropping in the "off-year" resulted in fewer flowers and fruit in
the following "on-year" and the trees required less thinning, We are now in the third cycle of a long
term study and are hopeful that these findings will provide the basis for minimizing  the alternate
bearing problem. 
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New Marketing Concepts to Commercialize Unknown (Resistant)
Apple Varieties Successfully 

Franco P. Weibel, Research Institute of Organic Agriculture (FiBL)
CH-5070 Frick, Switzerland

franco.weibel@fibl.ch – http://www.fibl.ch

Introduction
Despite the undisputed advantages of disease resistant cultivars for organic apple production,
producers are faced with the problem that both retailers and consumers have limited knowledge of
their eating, cooking and keeping qualities, not to mention the ecological advantages, of these
cultivars. Additionally, the trend in the apple market towards globalization, with a limited number
of globally-traded cultivars strongly counteracts efforts to introduce additional cultivars in generally
small quantities. Currently-available disease-resistant cultivars are very short-lived as constantly new
cultivars with improved eating, cooking and production characteristics are being bred and put on
the market. In order to utilize the advantages of disease-resistant cultivars despite the difficult
conditions prevailing in the marketplace, new marketing concepts have to be devised for them.

Grouping apple cultivars into "Archetypes" and "Flavour Groups" 
The extensive and short-lived range of cultivars on offer provides a complexity of new information
that both producers and the market are seeking to resolve. Our concept of consolidating and thus
simplifying this complexity is to sort the cultivars into a few, defined groups (Table 1): at the retail
level the groups are "Archetypes" which are then further simplified as "Flavour Groups" at the
consumer level (Weibel, 1995; Weibel and Grab, 2000). The definition of the "Archetypes" is based
on the flavour and appearance of well-known commercially important cultivars. For example, the
"Golden archetype" combines all yellow, large, smooth-skinned, mild to sweet tasting cultivars.
Grouping into flavour groups then combines the archetypes "Golden", "Jonagold" and "Idared" in
the flavour group "Mild to Sweet". The "Cox archetype" and "Gravenstein archetype" are described as
"spicy, slightly acidic" and finally the cultivars in the "Boskoop archetype" are grouped as
"predominantly acidic, spicy". The cultivar name is of course stated at each level but the information
on flavour becomes predominant. From the pomological point of view, for sure, there are borderline
cases in this classification and they may have to be revised in step with experience. However, the
main goal is to guide the apple buyer towards the apple of his or her preferred taste without having
him or her irritated (and thus hesitating to buy) by new variety names.

The grouping of cultivars into archetypes and flavour groups gives the producer the necessary
freedom to be flexible in choosing a suitable range of cultivars and therefore also to be consistent in
his or her environmental efforts. Not only new disease-resistant cultivars but also old or local
varieties, that may be attractive for the buyers for some of their characteristics, can be re-introduced
to the market. It further creates a simple basis for communication with wholesalers or retailers.
These in turn gain greater flexibility in selecting a range of cultivars that meet their customers'
needs and in communicating effectively the cultivars' characteristics down the distribution chain
(intermediaries, consumers). We consider it as essential for the success of the concept that all links
of the chain gain an advantage from it. 
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Successful introduction
In Switzerland the "Flavour Group Concept", as conceived by FiBL, has been introduced by the
supermarket chain "COOP" in 1996. An internal evaluation at COOP in 2000 showed that the
concept was considered to be successful and that retailers prefer to work with the Flavour Groups
directly (Weibel and Graf, 2000; since then we use Archetypes for training purposes, only). In 2001
COOP decided to apply the concept not only for organic but for conventional apples. In 2002 also
the biggest supermarket chain in Switzerland, MIGROS, has introduced the Flavour Group Concept
for apples (organic and conventional), however, with only two flavour groups ("sweet" and "tart").
Another sign of the concept's success is that it is applied also in the Netherlands and its
introduction is currently evaluated for Northern Germany  (Niederelbegebiet).

The future 
In a certain way, the Flavour Group Concept is the opposite extreme to the increasing tendency
where new cultivars are propagated by Variety Clubs. The Flavour Group Concept does not have
the advantages that the production quantity and quality of a certain variety can be (in theory!)
completely controlled. However, for sure, it is much cheaper and allows much more flexibility for all
links of the fruit chain - advantages that may be trump cards for the future of eco-oriented apple
production.

Figure 1: Simplifying cultivar
information over the chain by
grouping cultivars into Archetypes
and Flavour Groups*
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Table 1: Grouping of apple cultivars into six archetypes and three flavour groups * Current status in
Switzerland on basis of organic cultivar testing, grower and marketing experiences 

Archetype
(AT)

Definition Cultivars suited to
organic

production*, (in
order of ripening;
underlined = scab

resistant)

Additional cultivars Flavour Group
(Colour and text
on packing  label)

Golden AT Yellow, big, smooth
skin, low in acidity,

predominantly sweet

Resista, Delbard
Jubilé, Golden

Orange, (Goldrush)

Golden Delicious,
Maigold

YELLOW
«mild to sweet»

Jonagold AT Like "Golden AT", but
red

Rubinola, Delorina, 
Pinova

Delbard Estival, Gala,
Arlet, Jonagold,

Maigold, Braeburn,
Fuji, Pink Lady

Idared AT Medium sized to big,
smooth skin, mild,

taste-balanced in sugar
and acidity

Ariwa, Rajka,
Santana, Idared,

Florina

Saturn, Fiesta,
McIntosh, Spartan,

Berner Rosen, Rosana,
Jonathan, Empire,

Gloster
Cox AT Medium sized to

small, rustic
appearance, spicy-
aromatic, slightly

acidic

Alkmene, Discovery,
Kidd’s Orange, Resi,

Topaz

Liberty, Berlepsch,
Cox's Orange Pippin,

Kanada Reinette,
Elstar, Rubinette

RED
«spicy, slightly acidic»

Gravenstein
AT

Early, for fresh eating,
juicy, crunchy, slightly

acidic

Julia, Retina,
Primerouge 

Klarapfel, Vista Bella,
Jerseymac, Summerred,

Gravenstein, 
J. Grieve, Reglindis,

Granny Smith
Boskoop AT Pronounced acidity,

also for cooking and
baking 

Boskoop, Otava,
Ecolette

Iduna, Rewena
Glockenapfel

GREEN
«predominantly

acidic, spicy»
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Improving the Performance of Blossom Thinners (Trust Report) 
Jim Flore and Abed Janoudi,  Horticulture Department, Michigan State University

The mode of action of blossom thinners and their effectivness will be reviewed.  A major problem
with blossom thinners is poor performance.  Herein we report on studies that describe the nature of
erratic results, and possible solutions that may decrease this variability.
 
Influence of washing on blossom thinning by ATS in JonaGoRed apples.
Ammonium thiosulfate was applied at concentrations of 5% and 10% to JonaGoRed apple trees at
80% of full bloom (May 15, 2002). ATS-treated trees were then either not washed or washed at 1, 2
or 4 hours following treatment using a power sprayer that delivered approximately 2 gallons of water
in 30 seconds. The quantity of water used in washing the trees was sufficient to thoroughly rinse the
leaves. Untreated control trees were washed with water only. In a second experiment, JonaGoRed
apple trees were treated during the petal fall stage (May 21, 2002) using ATS at a concentration of
5%. Washing of trees was performed as in the first experiment.

Experiment 1: ATS, applied at 80% of full bloom, reduced the number of fruit set by 67 to 100%
(Table 2).  Washing had no significant effect on ATS activity, with fruit set percentages being
similar in the various washing treatments. No fruit were set when ATS was applied at 10% and the
trees were not washed, and only 0.2-0.4% of the flowers developed into fruits when trees were
washed following the 10% ATS application. In comparison, 4% of flowers set fruit in the untreated
control trees. The 10% ATS treatment also caused severe leaf burning and desiccation of branches.
Trees treated with ATS at 5% also exhibited leaf burning and some desiccation, although the trees
mostly recovered from this damage by the end of the season.  

Table 2. Blossom thinning in JonaGoRed apples using ammonium thiosulfate at 80% bloom.
ATS conc. Time to wash a Percent fruit set b

Control         N.A.c          4.0  a
5 %         1 h          0.8  bc
5 %         2 h          1.0  bc
5 %         4 h          1.3  b
5 %     No wash          0.2  cd
10 %         1 h          0.2  cd
10 %         2 h          0.4  cd
10 %         4 h          0.2  cd
10 %      No wash          0.0  d
a. Trees were washed with water at the times indicated following the application of ATS.
b. Flowers were counted at the time of ATS application on two branches per tree; the number

of fruits on the same branches was counted 8 weeks later.
c. N.A. Not applicable. Control trees were not treated with ATS and were not washed.
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Experiment 2: When ATS was applied at a concentration of 5% at petal fall, washing had a
significant effect on the blossom thinning activity of ATS. In ATS-treated trees that were washed
one or two hours following the ATS treatment, the percentage of flowers that set fruit was 
significantly higher than that observed in trees that were not washed (TAble 3) . All ATS-treatment
resulted in significantly lower fruit set percentages, ranging between 0.2 and 2.4%, as compared to
the untreated control where fruit set reached 7.4%.

Table 3. Blossom thinning in JonaGoRed apples using ammonium thiosulfate at petal fall.
ATS conc. Time to wash a Percent fruit set b

Control         N.A.c          7.4  a
5 %         1 h          2.4  b
5 %         2 h          1.3  bc
5 %         4 h          0.9  cd
5 %           No wash          0.2  d
a. Trees were washed with water at the times indicated following the application of ATS.
b.  Flowers were counted at the time of ATS application on two branches per tree; the number

of fruits on the same branches was counted 8 weeks later.
c. N.A. Not applicable. Control trees were not treated with ATS and were not washed.

Influence of washing on the level of ATS-induced damage in Manchurian Crabapple
Aqueous solutions of ATS at concentrations of 1, 2, 5 and 10% were applied to crabapple trees at
80% of full bloom stage. ATS-treated trees were then either not washed or washed at 30, 60, 120 or
240 minutes after the application of ATS. A hand-held sprayer was used to wash the trees at a rate
of 400 ml of water per tree. 

Results: There was a significant interaction between ATS concentration and the washing interval
(time between ATS application and washing) for all parameters of damage assessment Table 1).
Washing reduced the level of damage to open flowers that were treated with a 1% solution of ATS.
The percentage of open flowers damaged by ATS at concentrations of 2% to 10% was not affected
by washing, with 95% to 100% of the flowers being damaged by ATS. ATS applied at
concentrations of 1 to 5% caused little damage to flowers that were closed at the time of treatment
and washing had no significant effect on the level of flower damage at these concentrations. When
ATS was applied at a concentration of 10%, washing significantly lowered the level of damage to
the closed flowers. The 30 min. post-treatment wash decreased the incidence of damage in closed
flowers to levels comparable to those observed in the 1% ATS treatment. Almost half of the closed
flowers were damaged in unwashed trees treated with 10% ATS, as compared to only 7% flower
damage in the 30 min. wash treatment. In the 2% and 5 % ATS treatments, washing decreased leaf
damage by 66 to 85% as compared to the damage observed in the unwashed trees. ATS at 1%
damaged less than 1% of leaves in unwashed trees, which was not significantly different from the
damage level in the washed trees. Washing had no significant effect on leaf damage when ATS was
applied at a concentration of 10%. Trees treated with 10% ATS and then washed 30 min. later had
60% leaf damage, which was similar to the damage observed in the unwashed trees treated with 5%
ATS. Most of the trees that were treated with 10% ATS eventually died as a result of the severe
desiccation of leaves and branches. 



Apple session, Tuesday afternoon, December 10, 2002

-26-

Table 1. Influence of washingz at various intervals on ATS damage in Manchurian Crabapple.
Significancey of simple main effects for ATS* Wash interval 

ATS concentration    Damaged open flowers   Damaged closed flowers   Damaged leaves
  1 % ***      N.S.    N.S.
  2 % N.S.      N.S.       ***
  5 % N.S.      N.S.       ***
10 % N.S.       **       N.S.

z. Crabapple trees were treated with ATS at the indicated concentration at 80% of full bloom,
and then were spray-washed with water 30, 60 or 120 min after the ATS treatment. Control
trees were not washed.

y. There were significant ATS*Washing interval interactions for the damage parameters
measured. Thus, an analysis of the simple main effects was performed using the slicing
procedure in the SAS® statistical analysis software. **: significant at the 2% level; ***:
significant at the 1% level.

Effect of the ethylene inhibitor AVG (Retain®) on ATS damage to flowers and leaves in
crabapple
Two experiments were conducted to investigate the possibility that ATS thinning activity was related
to increased production of ethylene in the tree. AVG, a potent inhibitor of ethylene production in
plants, was applied to trees shortly after treatment with ATS. AVG had no effect on the level of
damage to flowers and leaves that was caused by ATS application. Therefore, it appears unlikely that
the thinning activity of ATS is a consequence of the production of ethylene. 

Conclusions
1. The thinning activity of ATS is a consequence of its action as a caustic agent that destroys floral

tissue. Ethylene does not appear to have a major role in the blossom thinning action of ATS. 
2. ATS can be a very effective, and safe, thinning agent when applied at petal fall at a

concentration of 5% and followed by tree washing within 1 hour of application. Delayed
washing and higher concentrations of ATS cause excessive thinning and moderate to severe
damage to trees.
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Grape

Grape Berry Moth in Michigan Vineyards
Rufus Isaacs, Department of Entomology, Michigan State University – email: isaacsr@msu.edu

Looking back on the 2002 season, grape berry moth (GBM) caused the greatest insect-related
problems in Michigan vineyards. This was particularly true in SW Michigan, but increased
infestations were also seen in vineyards around Traverse City. Reports of similar problems in the
Lake Erie region also show that this was a region-wide issue. 

In this talk, some time will be spent looking back to help understand what happened this season,
and why control programs were not as effective as usual. The focus of this talk, however, will be on
effective IPM programs for grape berry moth and other grape insects. 

The key to preventing outbreaks of grape berry moth late in the growing season is to have a regular
vineyard scouting plan in place that can provide early warning of sites that require control. Methods
for vineyard scouting will be described, along with techniques for deciding whether the level of pest
infestation is high enough to warrant a spray. 

Our laboratory is conducting research to determine the best time during the season to spray for
grape berry moth, given that populations have been building in the period before harvest in recent
years. The results of these trials show the high degree of pest pressure in 2002, but also point to the
need for post-veraison management of GBM in vineyards with high pest pressure. Important
considerations for effective pest management in this late-season period will be discussed, so that
growers can get maximum activity from   

The recent changes in insecticide options for grape growers will be described, including results from
trials with newly registered compounds and changes in currently-available products. I will discuss the
implications of these changes for insect control programs and for resistance management strategies
in Michigan vineyards.
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Efficient and Effective Fertilization Programs for Grapevines
Eric Hanson, Department of Horticulture, Michigan State University

The best fertilization program meets the nutritional needs of the vines with the minimum amount
of fertilizer. Because fertilizer costs are low relative to the loss of income that could result if vines are
inadequately fertilized, it is tempting to fertilize more heavily than might be needed. Here are some
suggestions to help make sure the nutritional needs are met without applying excess fertilizer.

First, sample petioles periodically for nutrient analysis.  The MSU Plant and Soil Nutrient Lab and
several other labs analyze plant tissue samples. Analyses cost $18 to $25, but this is a good
investment. One sample is adequate for 5 to 10 acres of vineyard, so the per acre cost for an
accurate assessment of nutritional health is only $2 to $5. The sampling procedure consists of
collecting 50 to 70 petioles (leaf stems) in August from as many different vines throughout the
vineyard area. Select petioles from recently matured leaves in the middle of shoots. Let the petioles
dry on a desktop for a couple days, then send them in. There are alternative times to sample, but
the August veraison period is recommended for Michigan. We are testing whether an alternative
time might yield more information. 

I see little value is sampling vineyard soils more often than every 6 to 8 years. Soil nutrient levels do
not reflect vine nutrient status with any certainty, so an occasional soil sampling to check pH is all
that is needed. 

The subject of soil pH continues to raise questions. Since most Michigan fruit crops benefit from a
pH between 6.5 and 7, it is sometimes assumed that grapes do as well. Currant information
indicates that American varieties such as Concord and Niagara have a wide tolerance to pH, and do
well from 5 to 7. Some healthy, productive vineyards are even on soils with pH less than 5. It
appears that the optimum pH for French hybrid and Vinifera varieties is higher. These types appear
most healthy between perhaps 6 and 7.5. 

Potassium (K) management is an issue in many Michigan vineyards. Grapes have a relatively high
demand for K that is often not met by sandy vineyard soils. Petiole testing is an excellent way to
judge if K levels are adequate. Annual applications of K may be needed in some vineyards.
Excessive K applications waste money and can reduce the acidity and pH of juice, so monitor
petiole levels rather than assume more K is needed. 

Nitrogen (N) represents the greatest fertilizer cost because most vineyards require annual
applications. Rates vary from 30-50 lb N per acre on heavy fertile soils to 70-100 lb on sandier sites.
Split applications of N may increase uptake by vines; apply half at bud break and half at bloom.
Vineyards on sandy soils where N can leach will benefit most from split applications. 
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Wednesday morning, December 11, 2002 - Blueberry

Effective Use of Sprinkler Systems for Blueberry Frost Control 
Charles M. "Mike" Mainland, Department of Horticultural Science

Horticultural Crops Research Station, North Carolina State University, Castle Hayne, NC.  
Phone: (910) 675-2314 Email: mainland@sprynet.com

Until about 1980 there was only one blueberry farm in North Carolina with overhead sprinkler
irrigation.  It was used for freeze protection as well as for providing soil moisture.  In the early 1980s
another farm put in an overhead system that was well designed and capable of providing good freeze
protection.  The following spring, temperatures dropped to the low 20s or upper teens in most fields
in early April.  Fields without freeze protection irrigation had almost no crop while the protected
field had a full crop.  One spot adjacent to the irrigation went down to 18°F.  Seeing this full crop
convinced many growers that freeze protection irrigation was essential if they were to remain in
business.  Now more than  2,000 acres, representing 70 to 80 % of the production, have overhead
sprinkler systems for freeze protection.  Based on some rough calculations, a system in North
Carolina will pay for itself in five years based on freeze protection and in 10 years for protection
against drought.  Severe freeze damage seems to be somewhat less frequent in the Michigan-Indiana
blueberry production areas than in North Carolina and farther south. 

The most devastating freezes in both North Carolina and Michigan-Indiana have occurred  after all
blossoms have opened on all cultivars.  This is during the month of April in north Carolina and
June in Michigan-Indiana.  Freezes at these times when fruit is developing and a few blossoms
remain are the radiation type with still condition and 100% relative humidity.   Only once in 34
years has there been a freeze with wind and low humidity in late March that caused severe damage
to early cultivars in North Carolina.  As a result of this history, the overhead systems were designed
for minimum cost and water requirements to provide protection from radiation freezes.  

The System:  There is very little difference from system to system in North Carolina.  The design 
became quite universal in the 1980s because many lending institutions required that Dr. Ronald
Sneed, the Irrigation Specialist at NCSU, approve the plans before they would provide financing. 
Following is this standard design:

• Size the pvc pipe for a maximum flow rate of 5'/second.
• A 5'/second design will usually keep nozzle pressure within 5% of pump pressure. 
• Put pressure gauges in end risers on the longest laterals.
• Space sprinklers  60' x 60' (or 60' x 63' if rows are 9' apart).
• Provide pump capacity that will allow a pressure of 60 psi.
• Sprinklers that will wet a diameter of at least 95' at 60 psi with 5/32" nozzles.
• This gives an application rate of approximately 0.15"/hour.
• The Nelson F33 and the Weather-Tec 10-30 are the most common sprinklers used. 
• Water is usually from dug ponds and attempts are usually made to recover runoff.
• Put shielded minimum thermometers in warm, medium and cold locations at bush height.
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Since wind is not a major consideration, single nozzle sprinklers have proven to be adequate
However, the single nozzle sprinkler does give a "donut" pattern with more water at the outer edge
where water from the range nozzle hits.  A double nozzle sprinkler with range and spreader nozzles
gives a more uniform pattern.  North Carolina growers have begun planting more Florida cultivars
in recent years.  These tend to blossom earlier when there is more chance for freeze damage.  
Probably one of the easiest ways to get better freeze protection, should there be some wind, is to
choose a low angle nozzle that keeps the water stream lower.  Designing with enough water capacity
to use sprinklers with a double nozzle will provide both more uniform coverage and more frequent
wetting.  With single nozzle sprinklers that cover a diameter of 101' at 60 psi and the standard 60' x
60' spacing, a large area only receives water from two sprinklers.  If the rotation position becomes
synchronized, a large area will only be wet once each rotation which may be as much as a minute. 
If sprinkler spacing is reduced to 50' x 50', the area that only receives water from two sprinklers is
much smaller than at the 60' x 60' spacing and does not exist at the 40' x 40' spacing.  At spacings
closer than 60' x 60', the Rainbird 30EH has become popular.  Depending on nozzle selection,
application rates can extend from the minimum recommended of 0.15"/hour to more than
0.50"/hour.  Double nozzle sprinklers around the edge of the field also improves freeze protection
by providing double coverage to bushes that would otherwise only get coverage from a single nozzle.  

When Should Sprinkling Begin? End?  Many factors need to go into the decision:
Available water must always be the first consideration as the freeze protection season begins.  How
many nights protection do you have if you are pumping from a pond?  Will the pond recharge
naturally or can you fill from a well?  Our recommendation in North Carolina has been to have 2.5
nights capacity or about 25 hours with the pump at 50-60 psi.  Also, a well that will deliver 0.5
nights (5 hours) water for the third night if it is started when sprinkling begins the first night. If less
water is available, it is important not to use a large portion when only a small percentage of the
blossoms are open than not have enough left for late freezes that will destroy a high percentage of
the crop.

Wind is always a consideration and especially in the early part of the blossoming period.  Arctic
outbreaks, with wind, are much more likely as blossoming is beginning.  Late February protection
has been attempted a number of times in North Carolina without success.  There has been no
protection and in many cases more damage from sprinkling when the wind is more than 7 to 8
mph.  Sprinkler icing can also be severe.  Later in the season there is often some wind early in the
evening that tends to subside during the night.  Weather forecasts, and the location of pressure
systems will help decide if the wind will continue.  Late in the  season it is more prudent to begin
sprinkling even if there is still some wind than earlier in the season. 

Minimum temperature possibilities should always be estimated and reevaluated.  Will the
temperature drop to below 28°F on the shielded thermometer before the sun rises?  We have not
seen damage beyond some slight browning of corollas of highbush blueberries when temperatures
stay above 28°F.  A constantly recording hygrothermograph with a paper chart is convenient for
predicting the minimum.  As the temperature drops after sunset, project the line until the time of
sunrise.  If it projects to below 28°F, prepare to begin sprinkling.  If the humidity is nearly 100%, as
it usually is on radiation freeze nights, with no wind, start sprinkling when the coldest spots in the
field get down to 33°F.  If there is some wind and low humidity it is safer to start at 36-37°F. 
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Thoroughly wet the bushes (at least the 50 psi) after starting.  With no wind and 100% relative
humidity, the pressure can be cut back to 35-40 psi if water is limited.  As the temperature continues
to drop, increase the pressure.  At 30°F the pressure should be 40-45 psi.  Increase to 50 psi at 28°F
and to 60 psi or whatever the system will safely deliver at 25°F and lower.       

Shutting down can be done anytime there is no ice on the bushes and the temperature rises above
freezing.  When there is ice, continue sprinkling until the ice begins to melt.  Select a branch in the
shade and try cracking the ice.  It should slip freely from the branch. This indicates there is a layer
of water between the branch and the ice.  There have been cases when the wind began shortly after
sunrise and the humidity dropped.  Although the ice had begun to melt, the evaporative cooling
caused additional freezing that resulted in blossom or fruit damage.  

Flower and fruit tolerance to freezing temperatures depends on the stage.  As mentioned
previously, damage begins as the temperature drops below 28°F.  Between 27° and 28°F, berries and
flowers, where the corolla has dropped, will be killed.  Unopened flowers with corollas that have
reached half of their full length will be killed between 25° and 26°F.  If flowers are just beginning
to protrude from the bud, those flowers will withstand about 20°.  As buds swell and a few blossoms
appear, there is a tendency to overestimate the stage of development and want to begin sprinkler
protection before it is likely to do very much good.

Good preparation will go a long way toward insuring successful sprinkler freeze protection. 
Servicing and testing the pump and engine is especially important on a system that may not have
run since the previous year.  Weather forecasts several days ahead will indicate a possible threat. 
Knowing how much colder your field can be than the nearest reporting station can also help predict
the low temperature.
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Update on Highbush Blueberry Production Patterns
Jim Hancock and Eric Hanson, Department of Horticulture, Michigan State University

Over 225 million pounds of blueberries are now produced annually in the world; a little over 50%
is sold fresh. About 80% of the total production comes from North America (~44% fresh), 10 %
from Europe (~97% fresh), 5 % from South America (100% fresh), and 4 % from the Pacific Rim
(~56% fresh). 

In North America, the leading production areas in 1999 were Michigan (65 million lbs - ~40%
fresh), New Jersey (36 million lbs - ~72% fresh), British Columbia (31 million lbs - ~39% fresh),
Oregon (21 million lbs - ~33% fresh), North Carolina (12.5 - ~76% fresh) and Washington (10
million lbs - ~15% fresh). About 13 % of the fruit was produced in the southern US, and 87% in
the North. Michigan's annual production has averaged 66 million lbs over the last 5 years (49 - 77
million lbs). 

Worldwide blueberry acreage has risen by about 60% over the last decade, from 42,500 to 68,500.
The most substantial increases have occurred in North America (40,000 to 57,500), Chile (30 to
2,500), Germany (650 to 2500), Poland (350 to 1000) and Australia (225 to 925). Chile is expected
to double its acreage over the next 5 years and a significant industry is emerging in 
Argentina. Of all the major production regions, only New Zealand has lost acreage (1000 to 750). In
North America, the largest acreages in 1999 were in the Midwest (21,000), Northeast (13,500),
South (12,500) and the Northwest (10,400). California is at about 500 acres, with much greater
expansion expected. Michigans acreage over the last decade has increased from 16,400 to 18,000.

Worldwide, the most important varieties are Bluecrop, Jersey, Weymouth, Croatan, Blueray, Elliott,
Rubel and Duke. Brigetta is very important in Australia, and O'Neal in Chile. Duke has been the
most activily planted variety in the last five years. In Michigan, 39% of our acreage is Jersey, 27 %
Bluecrop, 10 % Elliott, 9% Rubel. All other varieties are less than 2.7%. 
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Marketing Fresh Blueberries Around the Calendar
John Shelford, President, Global Berry Farms LLC (1)

2241 Trade Center Way, Naples FL 34109 
Tel 239-591-1664; Mobile 239-293-4848; Fax 239-591-8133

Blueberries - Growing! Growing! Growing!

Overview:  Blueberry plantings are increasing in many countries and districts.  
• Where?  

• How much?  

• Why? 

• What does it mean?  

Blueberry demand has been excellent yielding profitable prices.  
• Will demand continue to provide profitable returns for the increasing supplies?

• Are there other models?

(1) Global is the largest selling and marketing organization of fresh blueberries on the globe
sourcing from the majority of growing districts in the world.   John has over 25 years of experience
in the blueberry industry. 
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United States Highbush Blueberry Council: Update and Progress
Report

Ron Bodtke, USHBC Michigan Representative to the Board 
61225 CR 388 South Haven, MI  49090   

e-mail:  cornerstoneag1@juno.com

This is what you want to hear.  Where and how is your money being spent?  What are the results? 
First let's review for newcomers and others who might have forgotten.  All U.S. highbush blueberry
growers voted in April of 2000 to access themselves six-tenths of a cent per pound for promotion
and research.  The referendum passed with 73.2% of volume in favor.  
      
Please note, we can only do promotion and research.  We cannot do anything politically such as
influencing decisions on school lunch and other government programs.  Also we are prevented from
soliciting governmental bodies about environmental and pesticide issues.  That is why it is so
important to keep the North American Blueberry Council strong and well funded.  NABC handles
these responsibilities for the industry.  We would like all of you blueberry growers to support both
organizations.

How much money is collected and where does it go?  USHBC collected $ 1,112,130.00 on the 2001
crop.  Imports are collected at the time of entry into the U.S. by customs at six-tenths of a cent per
pound, the same as U.S. production.  The first year USHBC budget for use in 2002 was

$ 1,004,144.00 US Promotions $ 555,300. 
$    107,986.00 imports Research $   85,426.
$      99,000.00 MAP funds Industrial Relations $   15,000.

USDA Program Fees $ 164,411.
Administration   $ 265,868. 
Reserve $ 125,095.

The following programs were used to bring the wonderful blueberry story to everyone.  Blueberries
are easy to use, healthy and always available.  They look and taste good and are traffic, image and
profit builders.

CONSUMER/FOOD SERVICE – Print Media and Materials, Radio/TV placements, Web Site,
Food Service, Retail, Professional Education. Through these media the following programs are
being used:  Blueberry Press kits, Spanish Language Press releases, Healthful Blueberry Recipe
Leaflet, Taste for the Blues Info Folio, TV with Green Grocers, Spanish TV/Radio, Health Message
radio tour, Teachers Guide, Professional Culinary School Mailings, 500 Supermarket Chain
Produce Buyers, Managers, Ad Directors information, recipes, photo program. 

FOOD MANUFACTURES CAMPAIGN – Blueberry Tech Center, USHBC Web Site, Trade
Publicity and Shows, School Food Service/Military Promotion. Through these channels the
following programs are used:  Toll-free hot line for Manufacturers, Web Site up date/ expand
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Spanish, Portuguese, French, Scandinavian sites, Health oriented blueberry stories in food 
Manufacturers' publications in U.S, Canada, Mexico. "Berry Latest" Newsletter to 7000 subscribers,
Cereal Chemist Show- Montreal, ABASTUR Food Show- Mexico City, 

Food Technologist Shows – Oakland May, Pennsauken November, Presentation "Blue Bar" high 
energy bar concept through mailings and School/Military food service meetings.

MAP EXPORT PROGRAM--- JAPAN, TAIWAN, ICELAND
Were using Web Sites, Trade Meetings, Trade Ads, In store Promotion , to reach the Customer.
Market evaluation are  use to measure programs progress and direct future actions.

RESEARCH PROGRAMS – (1). Localization of Fruit Polyphenolics In Vitro- Beneficial Biological
Actions. Dr. Jim Joseph Tufts University;  (2) 5 -A-Day Phytochemical Data Base. USDA{ORAC} 
Tufts Univ. USDA Lab (flavonoid) Beltsville;  (3) Effect of Blueberries and Antioxidants on
Suppression of Exercise and Heat Induced Oxidative Stress. Appalachian State University, North
Carolina;  (4) Mechanisms Involved in Beneficial Effect of Blueberries on Cognitive and Motor
Behavior, USDA, Tufts Univ. Dr. Jim Joseph.  The programs are strong, but are always under review
to make certain that we anticipate the changes in the consumer, the industry and new every
changing markets and technologies.

Based on best estimates income from the 2002 crop, with reserve and carry-over, plus increase Map
funds income should be near 1,500,000, with 1,300,000 budget, 200,000 reserve for 2003. The 2003
program will continue to build on past success . Keeping the American consumer first, But directing
strong efforts to the foreign customer. More direction will be given to trade show, food and
manufacturers meetings.

What are the results of all this money and efforts? Let's look at markets and production. 2001 crop
Highbush 227,300,000 Lowbush 175,000,000 Total 403,000,000. 2002 Estimated Highbush
223,000,000-- Lowbush 146,000,000 Total 365,000,000. 2002 carry-in highest in many years.  2002
was a profitable year in the blueberry industry. Carry-into 2003 will be down.

Blueberries were the health talk of  TV, Newspapers, Magazines and Doctors' offices . Everyone was
talking about the No.1 fruit in Antioxidants and it's other health benefits.

Where can we go?  It gets better. The British fed their the pilots in WW2 billberries,{a cousin to our
Blueberries} because they help in night vision. The Japanese now claim blueberries help their eye
problem. By the way blueberry sales to Japan have grown  from 1,200,000 in l993 to 16,700,000 in
2001. NABC was working on market development there in the 80's.  It gets even better. Primary
tests suggest that the Polyhenolics in blueberries may protect blood cells. There are other wonderful
benefits that our blueberries contain.

Great things are ahead--- Good Crops-Good Markets-Good Profits---Great Promotions and Research.
Be a working part of USHBC and the NABC.  Please support your Blueberry and Agriculture
Industries - on your farm, with your customer, at all times. Our food system is what keeps America
strong. 
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Japanese Beetle Biology and Management Options
Rufus Isaacs, Department of Entomology, Michigan State University, East Lansing, MI 48824. email:

isaacsr@msu.edu

This talk will cover the biology of Japanese beetle, with a focus on the aspects of its biology and
typical blueberry production that contribute to it's status as a leading pest of Midwest blueberries.
In the past few years, a series of research projects have addressed the issues in the list below. 

1. Density of Japanese beetle grubs in Michigan blueberry 

2. Relative abundance of grubs in and around fields

3. Effect of clean cultivation

4. Potential of cover crops for suppressing Japanese beetle while retaining soil structure 

5. Soil insecticides for control of grubs 

6. Use of monitoring traps to intercept beetles and prevent them reaching bushes

7. Foliar insecticides for control of adults

8. Use of botanical insecticides with short PHI to prevent contamination of harvested fruit

In this talk, I will present the results from these experiments, and describe how growers can take an
integrated approach to adopt these tactics on their farms for long-term suppression of Japanese
beetle.
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Cherry

Strategies to Control Brown Rot on Stone Fruit
Guido Schnabel, Clemson University, Department of Plant Pathology and Physiology

218 Long Hall, Clemson, SC 29634; phone 864 656 6705; e-mail schnabe@clemson.edu 

Brown rot of peach is caused by the fungus Monilinia fructicola and is probably the most destructive
disease in stone fruits (1, 2). Estimates of disease losses during an epidemic in Georgia peach
production areas for 2001 were $4.3 million in direct losses and $ 1.5 million in fungicide costs.
Control of the brown rot disease usually starts with two bloom sprays to control blossom blight,
followed by three preharvest applications to control fruit rot and one postharvest application for
shipped peaches. 

Inoculum production and possibilities for reducing sprays. For the development of disease the presence of
inoculum is a prerequisite. Four important sources of the brown rot fungus have been identified.
During bloom, spores originate from decaying fruits on the ground, either in peach orchards or
under wild hosts such as wild plums near the orchard. Smaller numbers of spores also may arise
from infected twigs or decaying fruits in trees. If these sources of inoculum can be eliminated,
reducing or even omitting blossom sprays becomes possible. Reduction or even elimination of
blossom sprays would save the cost of expensive material plus the cost of application because
insecticides are not applied during bloom. After bloom, some developing fruits fail to mature, die,
and remain attached to the twigs. That fruit becomes susceptible to brown rot. Also, when peaches
are thinned those that lie on the ground may become infected, especially if thinned after pit
hardening. All of these infected fruits may produce huge numbers of spores for infection of ripening
peach fruits. In addition wild hosts are important for brown rot outbreaks as fruits ripen. Infection
of immature fruits in the tree or on the ground can be prevented by (i) fungicide sprays, (ii) thinning
fruits before pit-hardening, and (iii) elimination of sources of spores outside the orchard. The latter
is especially important because these sources are active no matter how well the orchard is
maintained. All such hosts near peach orchards must be destroyed if numbers of sprays are to be
reduced.

Preharvest fungicide applications for brown rot control. There are several fungicides available for the
control of preharvest brown rot. In our experience, the demethylation inhibitor fungicides (DMI
fungicides) such as Indar and Orbit perform consistently well especially in years with high disease
pressure (Table 1).

Do we have to worry about DMI fungicide resistance in M. fructicola? In 2001 and 2002 M. fructicola
isolates were collected from commercial orchards in South Carolina (SC) and Georgia (GA),
respectively. The isolates had been treated with DMI fungicides for more than a decade on a regular
basis and were taken from sites where growers identified brown rot hot spots. Isolates were also
obtained from an abandoned orchard (DL) in South Carolina that had never been sprayed with
DMI fungicides before. All isolates were tested for sensitivity to propiconazole (the active ingredient
of Orbit). The results show that all SC isolates and most of the GA isolates were just as sensitive to
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propiconazole as the DL isolates with a few exceptions (Fig. 1). The reduced sensitivity to
propiconazole of some isolates from GA was compared to the reduced sensitivity to propiconazole of
isolates collected in 1995 and 1996 (3). It was concluded that the level of the observed reduced
sensitivity has not increased over the last six to seven years and should not cause control failures in
commercial peach orchards (3). Therefore, DMI fungicides such as Indar, Orbit, and Elite are still
save to use for brown rot control in southeastern stone fruit production areas in coming years.
However, monitoring M. fructicola populations on a regular basis is critical for making sound disease
control recommendations. 

Table 1. Brown rot incidence on nectarine fruit after 2 preharvest applications of test material.

Figure 1. Sensitivity of M. fructicola isolates to DMI fungicide propiconazole. DL isolates derived
from an abandoned orchard in South Carolina and had never been treated with DMI fungicides.
SC and GA isolates were collected from brown rot hot spots in South Carolina and Georgia,
respectively.
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Promising Sweet Cherry Varieties  for the Eastern US
Robert L. Andersen, Professor of Horticulture, Dept. of Horticultural Sciences

Geneva Experiment Station, Cornell University, Geneva, NY 14456

Varieties by Maturity Season Key Evaluation Traits*
Early negatives positives

Cavalier (d) Shy Q+,  BCT+
Cristalina (d) Hardy?, New Sz, Q

(Unfortunately no early white processing variety  available!)
Mid-early

Sam  (d) Q-, Soft LoCrk, Rel, Pol, Pro 
Columbia (d) New Q, Sz, Rel, LoCrk,Pol
BlackYork™ (d) Sz- Rel, Pol, Pro,BCT+
Emp. Francis (w) Sz- Rel, BCT+
WhiteGold™ (w) New Pol, Hardy, Pro, BCT+

Mid-late
Attika  (d) OvS, Frost,Pit? Q+, BCT+
BlushingGold™ (w) New Pro, Rel

Late
Regina (d) Shy, Pol? Q, LoCrk, Sz, BCT+
Starks Gold (w) Pol?, Sz- Pro
Sweetheart (d) OvS Rel, Pol

* Abbreviations –  Bob Andersen's  professional opinions about  positive and negative traits (as
determined by at least 7 seasons' observations at Geneva)

BCT+ = bacterial canker tolerance is above average at Geneva 
 (d) = dark fleshed
Hardy = wood hardiness above average at Geneva
Hardy? = wood hardiness has shown signs of weakness @ GES
LoCrk = low fruit cracking
New = variety has been tested & proven to be very good at Geneva for 7 or more  

    seasons but it has not yet been grower-tested in NY or similar climes
OvS = over-sets causing reduced size, variable ripening, less Q
Pit? = poor pit characteristics for processing uses
Pol = pollinate other varieties well if same season bloom time
Pol?  = sometimes difficult to pollinate effectively
Pro = processing-type, meaning heavy yielding, but fruit size medium or less 
Q = high quality (a combination of taste & texture)
Q - = inferior quality for fresh use
Q+ = best quality fruit of varieties we have tested
Red = red, not mahogany or black skin 
Rel = reliable, consistently crops very well @GES
Shy = shy cropping, meaning slow to crop & needs extra pollenizer trees 
Soft = soft flesh
Sz- = size is questionable for fresh uses
(w) = white fleshed
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Managing Water and Nutrition in High Density Sweet Cherry
Gerry Neilsen, Research Scientist, Soil Fertility and Plant Nutrition

Denise Neilsen, Soil and Water Management
Agriculture and Agri-Food Canada, Pacific Agri-Food Research Centre, 

Summerland, British Columbia, Canada
E-mail: neilsen@agr.gc.ca or neilsend@agr.gc.ca

Introduction
The work to be reported grew out of a conviction that field trials to investigate the nutrition and
water requirements of sweet cherry were limited compared with apple or peach.  This is particularly
true for the newer, dwarfing rootstocks.  Gisela 5 (G.148/2) is one such promising cherry rootstock
for which, however, reduced fruit size relative to fruit on F12/1 has been reported (Franken-
Bembeck, 1998).  Considerable recent research by our group has been undertaken on managing
apple orchard nutrition by applying fertilizers directly with the irrigation water (fertigation) (Neilsen
et al., 1999) and we were interested in extending this research to cherry.

This presentation will summarize results from the first 5 growing seasons of an experimental
planting of Lapins/Gisela 5 planted in 1998 with their objectives of determining the effects of
fertigation and irrigation management on nutrition, vigor, yield and fruit quality of the cherry trees.

Methods
Eight annual irrigation/nutrition treatments were established the year of planting.  Fertigation
treatments included (1-3) three concentrations of fertigated N (42, 84 and 168 ppm), generally
applied 8 weeks past full bloom as calcium nitrate; the medium fertigated N rate was also applied
with (4) P as ammonium polyphosphate in early spring or (5) with K as potassium chloride
fertigated usually in June; (6) N, uniformly broadcast at 75 kg N per ha ammonium nitrate in a 1 m
wide strip centered on the tree row; also (7) with broadcast N followed by the medium rate of
fertigated N applied 4 weeks postharvest, usually in August; and (8) the medium N rate but drip-
irrigated for 8 weeks, post full bloom.  

Irrigation for treatments 1-7 was applied via Dan 2001 pressure compensating microsprinklers (PSI
Irrigation, Fresno, CA) located between trees in the tree row.  Irrigation was applied in treatment 8
via 4 x 4 litres/hour pressure compensating tree emitters located at 0.7 and 1.3 m on both sides of
the trees within the tree row.  Throughout the experiment, irrigation was scheduled according to
evaporation as measured by an atmometer (ET Gage Co., Loveland, CO) with irrigation rates
manually adjusted to account for the previous day’s estimated water use.

The experimental orchard was located on a gravelly, sandy loam, a common fruit-growing soil series
located throughout the southern part of the Okanagan Valley.  These soils generally drain rapidly,
have low water-holding capacity, low organic matter, low N and P content, neutral pH and overlay
coarse-textured subsoils ranging from gravelly loamy sands to loamy sands.

Results
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Water application – Much less water was applied in the drip irrigation treatment relative to the
treatments involving sprinkler irrigation.  For example, in the 2001 growing season, irrigation via
the drip system applied only 20% of the water applied by sprinklers.  Thus a major difference
between the two irrigation systems has been a marked decrease in soil moisture content toward the
grassed tree alley in drip-irrigated plots.  Reduced soil moisture content in the drip-irrigated
treatments commenced about 1 ½ feet from the tree row and was particularly pronounced within
the alleyway between the tree rows.

Tree and vigor yield – The predominant growth effect observed in the experimental block was a
reduction in the  size of the drip-fertigated trees.  Smaller trees resulted from the restriction in
volume of the optimally wetted portion of the soil for the drip-irrigation treatment.  There were
however, for the initial fruit harvests, no effect of reduced tree vigor on total tree yield, implying a
higher yield efficiency for drip-irrigated trees.  In 2001 (a heavy cropping year) fruit size was reduced
by about 10% as N-fertigation rate increased from low to high and by about 20% for the drip
fertigated trees.

Tree nutrition – Microsprinkler fertigation has been effective at augmenting tree  N-nutrition but
less effective for improving tree P and K nutrition.  Leaf P and K concentration also tend to decline
when high rates of N are fertigated.  Leaf K also shows marked decreases over time for drip-
fertigated trees, implying an orchardist should be alert to the possibility of the development of K-
deficiency for drip-irrigated cherry grown on dwarfing rootstocks.  Although few effects of treatments
on the tree micronutrient nutrition were observed, attention to maintenance of adequate Zn
nutrition should be a constant concern.

General comment – Specific data will be presented from this ongoing research trial in order to
illustrate possible general strategies for improved nutrient and water management of high density
sweet cherry planting systems.

Literature cited
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Processor Viewpoint on the Tart Cherry Federal Marketing
Order

Glenn Rogers, Director of Agriculture for Fruit, Agrilink Foods
Alternate Processor Representative, Cherry Industry Administrative Board.

My assignment today is to share a perspective of the FMO from a processor point of view.

First, keep in mind that all processors are not created equal, nor do they all have the same goals.
• Some cherry processors create an ingredient for someone else to create a product that will

ultimately be sold to a consumer.  Examples would be 5+1 or IQF for further manufacturing.
• Some processors create product for retail sale directly to consumers.  Examples would be retail

pie filling, retail packaged dried cherries, retail packaged IQF, and retail packaged juice or
concentrate.

• Many processors create mix of these products.
• Also there processors for whom cherries are the only thing they produce, and processors for

whom cherries are a very small part of what they produce.

None of this has changed since the advent of the Marketing Order.
• Prior to the marketing order some processors were not strong marketers.  The order has not

changed this.
• Prior to the marketing order some processors were not sound financially.  The order has not

changed this.

What has changed is that processors, who prior to the order sold the raw product that they packed
each year, now have to handle restricted tonnage at a cost to them and their growers.  This includes
the practice of packing reserve inventory which is not available to the market, participating in less
profitable markets than in the past in order to receive diversion credit, purchasing excess credits
from another processor, or growers having to destroy fruit.

What also has changed is that processors who continually packed product they could not sell now
have the ability to put that excess product in a reserve position and in many cases encourage their
growers to finance this pack.

While all of this may sound negative, the FMO has bought the industry some survival time.  

The question that continues to plague the industry and the Board I believe is how to make sure that
everyone survives, which begs the question, should everyone survive in an oversupplied commodity?

One area in which the Order has not been effective is that of increasing demand.  While we have
increased grower and finished product returns, I feel that the numbers show that we have hit the
ceiling in terms of the demand at current pricing.
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When deciding whether to support the order, growers and processors are going to have to decide
whether they can accept the last 5 years levels of returns, or are they willing to get bloody, watch
some segments go by the wayside, and let the survivors prosper.  I will leave this decision to those of
you who will vote next spring.
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Wednesday afternoon, December 11, 2002 - Apple

Michigan Apple Marketing Future: Fresh Apple Perspective
Barry L. Winkel, Greg Orchards & Produce Inc.

• Changes for the future are already happening and will continue at a pace faster than ever before.

• Growing areas will change both in acreage and types of produce raised. Consolidation will take
place between small and medium sized shippers.

• Our customer base will slip as the smaller chains merge with the larger ones. Shippers will take
on more responsibility to make sure the shelves have the right varieties and quality on them. 

• Growers will become more dependent on a primary outlet.

• Growers and shippers will get more politically involved. As the world becomes more global, we
will have to have a say in food safety, chemical usage, water usage, land use and preservation,
and above all, trade pacts.

• How is the apple industry faring as compared to ten years ago? After looking back, some changes
will not be easy to make. However, after some adjustments are made, the fruit business can still
be profitable. I am even looking forward to it.
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Michigan Apple Marketing Future: A Processing Perspective
Ken Guise, Knouse Foods

1. Is Bigger Still Better?

2. Re-Invention

3. Cash Flows

4. Understanding Change

5. Market Knowledge

6. Quality

7. Loyalty

8. Innovation

9. The Man in the Mirror
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Fire Blight Management
George W. Sundin, Michigan State University, East Lansing, MI

Fire blight, caused by the bacterium Erwinia amylovora, is a significant disease problem on apple in
Michigan.  This disease is destructive to the current year's crop, and can also reduce subsequent
production by killing fruit spurs and branches, and can kill whole trees planted on susceptible
rootstocks.  Control of the disease is not readily achieved and, at the least, involves an integrated
approach incorporating measures aimed at reducing pathogen populations with measures designed
to reduce the susceptibility of the host.  In this report, I will discuss ongoing efforts to reduce disease
incidence with antibiotic sprays, systemic acquired resistance (SAR) inducers, and a growth
inhibitor.  I will also discuss our current efforts to utilize biotechnology as a means to incorporate
resistance genes into susceptible varieties and rootstocks.

The antibiotic streptomycin remains the most effective chemical control measure for the blossom
blight phase of the fire blight disease.  However, streptomycin resistance is prevalent in Southwest
Michigan which can significantly affect efficacy.  Oxytetracycline is recommended for use in
combination with streptomycin in orchards where streptomycin resistance occurs.  Field results in
2002 in Michigan and New York were also promising for the compound oxolinic acid.  The
integrated use of Apogee, a growth inhibitor that reduces the amount of vigorous susceptible shoots
in orchards, with streptomycin also was effective in fire blight control in 2002, although disease
pressure was light in the experimental orchard.  SAR inducers show some effect in reduction of
disease incidence, although the number of applications required indicates that this practice may not
be economically feasible.

Attempts to understand the genetic interaction between E. amylovora and apple and the genetic basis
for the differences in disease incidence on highly susceptible varieties (ex. Gala) and rootstocks (ex.
M26) vs more resistant varieties (ex. Red Delicious) and rootstocks are long-term approaches aimed
at developing methods to incorporate durablefire blight resistance into popular varieties and
rootstocks.  I will discuss some of the research directions that we are taking with a goals of
controlling the fire blight disease.
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Peach / Plum

Peach Disease Management Perspectives from South Carolina
Guido Schnabel, Clemson University, Department of Plant Pathology and Physiology

218 Long Hall, Clemson, SC 29634
phone 864 656 6705 – e-mail schnabe@clemson.edu 

The South Carolina Peach Industry is doing well. Together with Georgia, we are number 2 in
national peach production only behind California. We produce an average of 140 million pounds
of fruit every year. This year’s prices for > 2 ¾“ shipped peaches were $10-12 per ½ bushel and for
roadside 2 ½“ peaches $14 per ½ bushel.

Disease control is an important component of peach production. In the southeastern United States,
where a warm, humid climate favors rapid growth and reproduction of insects and organisms that
cause disease, chemicals to control these pests are applied at regular intervals from break of
dormancy until fruits are harvested. Fifteen to twenty sprays may be applied on later-maturing peach
varieties. That of course, constitutes a major cost factor in the production of peaches and poses a
threat to the environment and fresh water supplies. One of our goals is to identify critical times for
sprays to reduce the number of pesticide applications. In this report reduced fungicide/bactericide
spray strategies are discussed for bacterial spot, peach scab and brown rot. Other diseases exist but
most of them are usually controlled by the regular spray programs with the exception of oak root
rot.

Bacterial spot. This disease is caused by the bacterium Xanthomonas arboricola. It is very unpredictable,
meaning it occurs only in some years. Research at NC State University led by Dr. Dave Ritchie is
underway to try to predict years of high disease pressure. For now, it seems that infection of fruit is
most severe in years when frequent periods of rainfall occur 3 to 4 weeks following petal-fall (PF).
The current strategy for controlling bacterial spot is to reduce inoculum levels using copper starting
at late dormant with 2 lb (a.i.) of metallic copper. Copper applications are continued up to (PF), but
rates are significantly reduced to avoid phytotoxicity. After PF growers spray Mycoshield
(oxytetracycline) in weekly intervals or rotate Mycoshield with copper applied at low rates
throughout the season. Despite this very aggressive spray program, chemical sprays are not totally
effective on highly susceptible cultivars in years when conditions for bacterial spot are very favorable.
Timing of spray applications is critical, meaning that applications are most effective if applied prior
to a rain but with enough time for drying. Clemson University scientists Dr. Dale Linvill and Dr.
Walker Miller have developed a computer model to predict infection periods based on weather data.
The model was tested three years in a row (99-02) in grower orchards from SC and GA under
supervision of Dr. Phil Brannen, UGA. Based on his experience, the model seems to have merit
especially early in the season but may need some adjustments in regard to forecasts later in the
season.  
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Peach scab. You can count on this disease every year. The fungus (Cladosporium carpophilum) causes
spots on developing fruit making the fruit unmarketable. The fungus begins producing conidia
about two weeks before shuck split (SS) and continues to do so until 4 to 5 weeks after SS. 
Protection of the fruit tissue with fungicides is critical during this period. Several fungicides are
registered for scab control, including Bravo, Abound, Captan, and Sulfur. The compounds differ in
their efficacy against scab and market price. The grower has the choice to primarily use the cheaper
but less effective Sulfur and risk some scab development in a high scab pressure season or the more
expensive products with higher efficacy such as Bravo or Abound. Many growers know that the early
scab sprays are the most important ones and usually do not hesitate to use Bravo or Abound at that
time followed by the less expensive Sulfur in the cover sprays.  This program is usually effective
against scab if disease pressure is not too high and it is relatively inexpensive. Although scab
pressure ceases four weeks after SS, many growers keep adding Sulfur to their spray tanks for  “extra
insurance”. 

Brown rot. Brown rot of peach is caused by the fungus Monilinia fructicola and is probably the major
pre and postharvest disease concern. When environmental conditions are conducive, the disease can
spread quickly and may cause significant losses. Estimates of disease losses during an epidemic in
Georgia for 2001 were $4.3 million in direct losses and $ 1.5 million in fungicide costs. The disease
is particularly dangerous if blossom blight is allowed to produce high inoculum levels and if rainfall
is prevalent during the growing season up to harvest. Other inoculum sources such as old cankers,
peduncles, mummified fruit and green fruit rot may produce sufficient inoculum for epidemic levels
of brown rot in any wet year. The prolific production of conidia, which are spread through wind and
rain, allows for rapid epidemic development within an orchard or a region. Our research has shown
that the demethylation inhibitor (DMI) fungicides such as Indar, Orbit, and Elite are still highly
effective in controlling the disease although they have been used for almost three decades on a
regular basis. Some DMI fungicides perform slightly better than others primarily due to the ability
of the fungicides to bind to the fungal target enzyme. A shift of some M. fructicola populations
towards reduced sensitivities has been documented, but recent research shows that this shift has not
increased during the last six years. 

Oak root rot. Prior to the widespread cultivation of cotton in many parts of the southeastern United
States, the land was largely covered with hardwood forests. In this forested land, the oak root rot
(ORR) fungus thrived and spread throughout the region. Today, the fungus can be found in the soil
of most of the prominent peach growing areas - if not everywhere - should you just dig deep enough
to find it. The ORR fungus can survive for up to a hundred years in root pieces deep down in the
soil where degradation of organic material progresses very slowly.  Many growers have a
misconception that growing trees on ‘virgin’ peach land (i.e., land where peaches have never been
grown before) is a solution to the problem of soil-borne pathogens that kill peach trees.  Depending
on the depth where the ORR is present and the amount of inoculum that exists in the soil, trees on
virgin land can die from ORR well before they live out their productive lifespan.  There is currently
no rootstock commercially available that is resistant to ORR.  Although GuardianTM rootstock is
very helpful on sites with Peach Tree Short Life (PTSL), it is also very susceptible to ORR.  Once
living peach tree roots reach the infected root pieces remaining in the soil, they become infected. 
The fungus then migrates up the root system to the crown of the tree, which it essentially girdles
and kills.  The tree subsequently dies. On existing peach sites where trees have died from ORR
previously, it is highly likely that the inoculum level in the soil is greater and closer to the soil
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surface than in ‘virgin’ land.  Thus, one would expect trees on replant sites to die even sooner
(Figure 1). We have actually excavated dying trees as young as in their second and third leaf where
ORR was the cause of death on replant sites! 

There is basically nothing the grower can do to rescue infected trees. The only control option is to
prevent the spread of the disease by pulling out adjacent, healthy trees. Even this method has its
limitations and there is a cost in terms of lost production. The fungus, once established, will infect
neighboring trees by root to root contact. The earlier the grower recognizes the existence of this
disease in the orchard, the less damaging and more successful will be your option of prevention
provided there is not a tremendous amount of inoculum at the site and only a few isolated trees are
infected. We have several projects underway currently to address the growing problem of ORR to
peach production in the southeastern U.S.  These include the use of biological control against
ORR, the potential development of a resistant rootstock through genetic engineering, and future
work involving various cultural practices.  
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Exotic Pests, Diseases, and Nursery Stock - the Stone Fruit
Industry At Risk

Robert L. Andersen, Professor of Horticulture, Dept. of Horticultural Sciences
Geneva Experiment Station, Cornell University, Geneva, NY 14456

Quarantine - Plum Pox Virus (PPV) raised its nasty, expensive head in the fall of 1999 in Adams
County Pennsylvania orchards and in our Ontario neighbors' orchards in 2000.  Although first
discovered in about 1915 in eastern Europe, the U.S. and Canada had thought that it had been
excluded  by using strict federal quarantine laws and regulations.  Although the Pennsylvania
outbreak has been nearly eradicated by pouring large sums of tax payers money into orchard a large,
regional, orchard grubbing program, new positive (meaning infected) samples are still being found
in PA backyards and neighboring orchards adjacent to the already grubbed, infected sites.  In
Ontario the decisions about orchard grubbing have been quite different from those in the U.S. 
They grub whole orchards only if a specified percentage of positive samples are found.  Otherwise
they just remove the positive trees and the trees immediately adjacent to them.  This means that
PPV is not eradicated in either the U.S. or Canada.  It lurks as a nursery and stone fruit industry
problem that requires knowledge and costly changes in nursery industry practices.  Possibly of
potentially greater significance, PPV has been designated in the U.S. as a bio-terrorism threat. I'll
explain what each stone fruit farmer should know and what they should do relative to PPV.  There
are two rules of thumb:  1)  don't smuggle any propagating wood into the U.S. (put in a positive way
-- get a permit from the USDA in advance for any stone fruit propagating material that you
anticipate acquiring from a foreign country); and 2) purchase stone fruit trees from reputable
nurseries.    

Other domestic pest examples:  Cherry Rugose Mosaic virus is a "hot" strain of Prunus Necrotic
Ringspot Virus (PNRSV, CRMs ).  It affects sweet cherries much more seriously than the common
strains of PNRSV that we have wide spread throughout our U.S. cherry industry in every state.
PNRSV is pollen born, and certified free of virus trees are readily available, newt orchards become
infected quite thoroughly by age of due to pollinating bees bringing in  "dirty" pollen  These
common strains of PNRSV have minor affect (less than 5% reduction in vigor) on sweet cherries
Much more serious impact occurs on tart cherry trees when combined with infections of Prune
Dwarf Virus, where the combination causes sour cherry yellows disease (SCY). But no widespread
industry concern exists because gibberellin treatments reinvigorate tart cherry orchards when they
became infected  So, why worry?  Because the Rugose strain of PNRSV is still present in California
sweet cherry orchards.  It was essentially "fire-walled" off from movement into Oregon and
Washington cherry orchards by some clever research. Knowing that Rugose was present in
California orchards and that custom bees were being transported from California cherry orchards to
NW cherry orchards, they simply required that all such bees had to be withheld from the NW
orchards for several days after they had been moved out of the CA orchards.  Bees clean up and use
the pollen that is on the surfaces of their bodies within 48 hours when they are locked in their
hives. Remember, I used Rugose as an example, new strains of PNRSV and of every other virus
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disease occur through natural mutations.  You could introduce "hot" strains if you smuggle or don't
use reputable nurseries. 

Brown Line Decline(BLD)/ Peach Stem-pitting (PSP) -  The virus entity that causes both of them is
Tomato Ringspot Virus (TmRSV).  This virus is present in many weed species and annual vegetable
crops common to our Nematodes that feed on the weeds are the vectors that move it into roots of
stone fruit trees.  Fortunately testing orchard sites for nematodes  and subsequent fumigation and/or 
cover cropping is partially successful in reducing incidence of this disease. Common weeds are part
of the (spread mechanism), orchards with susceptible trees don't stay clean if they don't also employ
resistant rootstocks and weed control strategies that reduce the problem.  Why bring this up here as
if it were a major risk  As tree fruit orchardists attempt to diversify their crop mix due to the apple
marketing dilemma, they need to be vigilant to ask about key diseases. They require education and
application of knowledge.  These are the watch-words of Integrated Pest Management.  Practice
them!   
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Growing Peaches in Ontario
John W Smith, Cherry Lane Frozen Fruits

A short description of the production areas in Ontario with the primary producing area in the
Niagara Penninsula at about the same latitude as Grand Rapids, Michigan.

Fresh peach varieties that are recommended for general planting in the latest Ontario Ministry of
Agriculture fact sheet of August 2002 will be presented along with limited and trial planting
recommendations.

Processing clingstone recommended varieties featuring some of the latest varieties out of Vineland
will also be detailed with slides to identify with.

Cultural practices that are in general use in Onatrio will be outlined; these include pruning and
thinning techniques as well as timing of these operations.

The presentation will describe the use of a sod/mulch environment for growing peaches and all
fruit crops along with the need for a large water supply, and a reliable easy to use irrigation system
and the need to start irrigating early.

Finally tree densities and tree styles will be covered from the old open centre 20'X20' tree spacing
thru central leader trees up to spindle type orchards with tree densities of greater than 700
trees/Acre and yields beginning to approach those California crops we dream of. 



Pesticide Use Workshop session, Thursday morning, December 12, 2002

-54-

Thursday morning, December 12, 2002 - Pesticide Use Workshop

Federal Worker Protection Standards (WPS) From Education to
Enforcement

Antonio Castro-Escobar, Michigan Department of Agriculture

Overview
The Federal Worker Protection Standard (WPS) was revised and issued by the Environmental
Protection Agency (EPA) in 1992.  The objective of the WPS is to reduce the risk of pesticide
exposures among agricultural workers who may be exposed to pesticide residues during work
activities and pesticide handlers who may be exposed to pesticides during handling and/or
application operations.  To accomplish this objective, the WPS contains requirements for personal
protective equipment for pesticide handlers and early entry workers, pesticide safety training for
both workers and pesticide handlers, decontamination supplies, notification of pesticide
applications, emergency medical assistance, and directions to follow restricted entry intervals after
pesticide applications.  Agricultural employers must ensure that WPS protections are provided to
their agricultural employees.

Brief Outlook of Michigan Agriculture
Agriculture in Michigan plays an important role in the state's economy.  Michigan has a diverse
agriculture comparable to California and Florida in the diversity of crops grown.  There are
approximately 46, 600 farms, 1900 nurseries, and about 600 greenhouses (Michigan Agricultural
Statistics).  There are about 10,075 private certified applicators and about 1,287 commercial private
applicators.  There are about 96,000 agricultural employees employed by the agricultural industry
(Michigan Agricultural Statistics).  Out of these 96,000 employees, about 50,000 are migrant and or
seasonal farm workers.  The predominant number of this labor force is of Mexican origin.  Some of
these workers migrate from the State Texas, Florida and Georgia, and find their place of work
through friendship networks.  Others find their place of work through labor contractors.  Most of
these agricultural employees perform hand labor activities.  There are about 180 labor contractors in
the state of Michigan.  Recently, the State has experienced a growing number of Hispanic growers. 
Most of these growers are of Mexican origin and are involved in blueberry and apple production. 
Looking at this picture, the impact of the Worker Protection Standard is vast and complex.

WPS Implementation
The Michigan Department of Agriculture (MDA), Pesticide and Plant Pest Management Division is
the agency responsible for the implementation of the WPS.  The main focus of the WPS
implementation has been outreach and communication to provide compliance assistance to the
agricultural community affected by the WPS.  The compliance assistance is provided through MDA's
participation at different commodity and grower associations' events.  Another mechanism for
providing compliance assistance at the establishment level is through WPS planned use inspections
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(PUIs).  Planned use inspections are made by appointment, and are used to determine if pesticides
are being used according to label directions and State and federal statutes.

General Accounting Office (GAO) Report
Recently, the General Accounting Office issued a report on the WPS implementation nationwide. 
The report indicated that the WPS was not adequately protecting children of agricultural families
from pesticide exposures.  The GAO also mentioned that implementation of the WPS was not
being done consistently among states, and that the EPA needed to do more state oversight.  As a
result of this report and an EPA audit of the state's WPS implementation, the MDA will be
conducting more through WPS inspections.

WPS Non-Compliance Areas
There are some areas of the WPS that the MDA consistently finds that are not complied with. 
These areas include pesticide safety training, information at a central location, decontamination
supplies (water single-use towels, and soap), workers not being notified about pesticide treated areas
(oral or posting notification), and leaving posting signs up for too long.  Growers are encouraged to
contact any MDA regional offices in their area for questions about the WPS or if they need
compliance assistance.  Growers may also contact Michigan State University Extension for assistance
with the WPS.

For questions about this article, please contact Antonio Castro-Escobar at (517) 373-6350 or by
e-mail at escobara@michigan.gov


