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The year is just whizzing by and we all have wishes of how next year will be different.  But stop that hectic pace 
for a day and take advantage of two unique opportunities.  All who came to the field day at Carpenter Na-

ture Center on June 20 seemed glad they did.  We certainly appreciate John McPherson for hosting us, Jeanne 
Ciborowski of the Minnesota Department of Agriculture for suggesting and making it possible to bring in (again) 
Mark Whalon of Michigan State University, and Mark Whalon for making the effort to share with us.  To many he 
was the best thing about the field day.  John is a man of fascinating depth.  Read his articles on the history of the 
apple and his trip to Kosovo in this and upcoming issues. 
	 Your next such learning opportunities will be August 2 in Decorah, Iowa, at the Sliwa Meadow Farm and 
on September 13 in Champaign, Illinois, at Prairie Fruits Farm.  Both field days will include other tree fruits and 
focus on the polycultures these farms are striving to create, each according to their own resources and inter-
ests.  
	 Please consider hosting a field day, orchard walk, workday, grafting or pruning demos, grafting get-to-
gethers, or whatever you wish, this year or the next.  I am happy to help or you can keep it as informal as you like 
and just announce it via “Just Picked” and/or our list-serv.  The whole point of gathering is to share information 
and ideas so that we can each improve our organic production and marketing of tree fruits.  
	 I’d also like ideas on topics for future newsletters as well as actual articles.  Let me hear from you!		
				  
									         --Deirdre Birmingham

continued on page 9

Michigan State University Whalon Lab Organic Project Summaries and Plans

Mark Whalon shares this update prepared by graduate student, Dan Nortman, on their work on controlling plum 
curculio and European red mite damage in organically managed orchards.  Whalon’s presentations are often avail-
able on the web at: http://whalonlab.msu.edu/presentations. Mark can also be reached at whalon@msu.edu or 
517-353-9425.

Biopesticides for Plum Curculio Control: Background
Developing biopesticide-based controls, such as Beauveria bassiana (BB) and parasitic nematodes Steinernema 
feltiae and Steinernema carpocapsae, are necessary to deliver a multi-tactic approach to plum curculio (PC) con-
trol. These products offer the opportunity to attack previously untargeted PC lifestages while with minimal harm to 
orchard natural enemies. Beauveria bassiana (Mycotrol-O) is a fungus that attacks insects during their soft-bodied 
life stages, namely the larval stage of plum curculio. The nematodes S. feltiae and S. carpocapsae also target the 
larval stage of insects.  PC has traditionally been targeted for control during the adult stage. This narrow focus on 
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  A Total Systems Approach To Integrated Apple Scab, Venturia inaequalis, 
Management For Organic Apple Producers  

By Amy Irish-Brown

Introduction
Apple scab is Michigan’s most important fungal dis-
ease of apple production. It is caused by the fungus 
Venturia inaequalis and it attacks wild and cultivat-
ed apple and crabapple. Left uncontrolled, it causes 
brown, cracked lesions on the fruit rendering it un-
marketable.

There are many factors to consider in an integrated 
apple scab management system. Understanding the 
life cycle of apple scab is important in control strat-
egies. Monitoring inoculum levels prior to the first 
infections can be done through sequential sampling 
to determine the potential ascospore dose. Early sea-
son monitoring of ascospore development, release 
and maturation as well as the weather and other en-
vironmental conditions necessary for disease de-
velopment need to be considered. Cultural activi-
ties such as variety choice, proper pruning, sprayer 
calibration, and sanitation methods are sometimes 
routine in any given growing season, but nonetheless 
important in a total systems approach to apple scab 
management. Probably the most important tools for 
integrated apple scab management are the chemi-
cal controls that are available. Chemical controls fall 
into two basic categories: protectants and eradicants. 
Proper use, timing and application can be crucial to 
the success of controlling apple scab. Along with the 
use of chemical controls comes the potential for the 
pathogen to develop resistance to the product. Resis-
tance management strategies need to be considered 
in an integrated apple scab management system to 
ensure the usefulness of the chemical tools currently 
available. The final and perhaps most important tool 
in an integrated approach to apple scab manage-
ment is to evaluate the management decisions that 
were made and feed this information back into the 
system to provide a knowledge base for future man-
agement decisions.

Apple Scab Life Cycle
The disease cycle of apple scab can be divided into 
three periods – primary and secondary and dormant. 
These occur over a period of one year in Michigan.

The fungus overwinters in fallen leaves and fruits on 
the orchard floor and sometimes in apple buds The 
ascospores for the following year’s primary scab in-
fections are formed in these fallen leaves. Develop-

ment of the pseudothecia occurs over the late winter 
and early spring months and is favored by alternating 
periods of wetness and dryness. Ascospore maturity 
usually begins as the newly emerging buds begin to 
break. The ascospores don’t all mature at the same 
time; maturation and discharge occur over a period 
of 5 to 9 weeks. When spring rains wet the leaves on 
the orchard floor, ascospores are ejected forcefully 
into the air. Air currents carry them to the tender, 
emerging leaf tissues, where a primary infection can 
begin. Air currents can carry spores for distances up 
to 100 yards. 

If the dispersed spores land on susceptible apple 
tissue and the environmental conditions are correct, 
the spore germinates and an infection begins. The 
correct environmental conditions consist of mois-
ture, temperature and time. A film of moisture pres-
ent on the leaf and bud tissues allows the spore to 
germinate. For an infection to occur, there has to be a 
number of wetting hours at a given temperature. For 
instance, primary infections can occur in a minimum 
of 10 hours after the start of a rain if the temperature 
averages about 58 degrees F. The longer the wetting 
period, the more severe the potential infection. 

After germination, the fungus penetrates the host tis-
sue and mycelial growth begins under the leaf sur-
face. The mycelia continue to grow in a network-like 
fashion and after about 9 days, short stalks break 
through the leaf surface and secondary spores (co-
nidia) are formed. It is these secondary spores that 
cause the olive-green, velvety scab lesions on the 
leaf surfaces. Lesions on leaf and fruit tissue usually 
do not become visible until about 7 to 9 days after the 
initial infection begins.

These secondary spores perpetuate the disease into 
the summer and provide the inoculum for the fol-
lowing season. These conidia are disseminated by 
splashing rain and by wind. Conidial germination 
and infection occur under about the same conditions 
as germination and infection by ascospores. 

Monitoring
Weather -  Much research has been conducted to 
determine the relationship between wetting events, 
temperature and infection severity. The Mills table 
revised by Jones is one guide to use. Another model 
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for apple scab infection predictions is by MacHa-
rdy and Gadoury. Orchard managers can use these 
tables to determine whether a rain event is an infec-
tion period.  Records that need to be kept include: 
when the rain begins;: the average temperature for 
that period; and when the foliage dries and relative 
humidity levels drop below 90%.

Ascospore maturation -  Apple scab develops at a 
base temperature of 32 F. It takes about 910 degree 
days base 32 for individual apple scab spores to be-
come fully mature and they mature over a long span 
of time each spring. In a typical Michigan growing 
season, this final accumulation is reached sometime 
about 14 days after petalfall.

Ascospore release – Often, the hardest part of mak-
ing decisions about apple scab control is when to 
start control measures and when to stop spraying. 
One way to take the guessing out of this process is to 
monitor ascospore release through the primary scab 
season in the spring. Specialized monitoring equip-
ment if needed.

Potential Ascospore Dose (PAD ) -  While we can’t al-
ways predict the weather very well, we can get an 
estimate of the level of apple scab inoculum that lays 
in wait of a warm spring rain to disperse it. This is a 
task that needs to be done soon after harvest, but be-
fore the leaves fall. There are guidelines outlined by 
MacHardy and Gadoury that detail how to determine 
PAD.

Cultural Strategies
Many current apple production cultural practices are 
important in reducing apple scab inoculum. Grow-
ers are doing these things routinely, and their value 
should not be overlooked.

Varieties - play a big role in scab susceptibility. There 
are just some that are more scab-prone than others. 
Scab-resistant cultivars offer the possibility of not 
having to use fungicides to manage apple scab. More 
than 25 scab-resistant cultivars have been released 
so far. At this time, most are best adapted to the more 
northerly apple growing areas in the United States. 
The cultivars vary in their susceptibility to other 
early season diseases and all are susceptible to sum-
mer diseases. Some of the named cultivars include – 
Prima, Priscilla, Jonafree, Redfree, Liberty, Freedom, 
Goldrush, Pristine and Enterprise. Most of these vari-
eties have not become mainstreamed into the apple 
production chain because of their lack of acceptance 
for flavor and quality by consumers. 

Pruning – Another environmental factor that can 
lead to scab infection is poor air circulation. Annual 
maintenance pruning is essential to open up the tree 
canopy. Open canopies result in better air circula-
tion and light penetration that will aid in reducing 
the length of a wetness period. Pruning to open up 
the tree canopy also helps to increase the efficacy of 
your fungicide program by giving you better cover-
age throughout the tree – including the tops.

Sprayer calibration – should be conducted several 
times throughout the growing season. Properly cali-
brated sprayers are essential to getting the most out 
of a scab protection program. Nozzles that are wore 
should be replace as needed.

Sanitation - sanitation practices such as flail-mowing 
fallen leaves in autumn or early spring (before bud 
break) or applying 5% urea to fallen leaves decreases 
the amount of ascosporic inoculum approximately 50 
to 75%. This means that for any one infection period, 
there would be approximately 50 to 75% fewer scab 
lesions and ascospores compared to the number of 
lesions and ascospores that would develop if there 
had been no sanitation practice. Some research that 
shows that 5 percent urea applied to the foliage in 
the fall will hasten leaf decomposition and therefore 
lessen the potential pseudothecia that may develop. 
Applications should be made just prior to leaf fall to 
avoid stimulating tree growth, which may predispose 
trees to winter injury.

Chemical strategies
In commercial orchards in Michigan, apple scab 
is primarily controlled with fungicide sprays. The 
above mentioned cultural controls are a part of rou-
tine orchard management, but they alone cannot 
provide adequate protection from apple scab infes-
tation. Organic apple systems should start with vari-
eties that are scab immune whenever possible – this 
would essentially eliminate the need for apple scab 
fungicides. When the market demands varieties that 
are scab susceptible, then preventative fungicide 
sprays are essential. For organic systems, the fungi-
cides available are limited, but we are learning about 
potential new materials every day. 

Protectant fungicides – prevent the spores from ger-
mination or penetrating leaf tissue. To be effective, 
they must be applied to the surface of susceptible 
tissue before an infection occurs. Under Michigan 
environmental conditions, protectant  fungicides are 

continued on page 8
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A Brief  History of  the Apple in America, Part I 
By John McPherson

I picked up a book to read on these cold winter 
nights called The Botany of Desire by Michael Pol-

lan.  It deals with four plants that have had a major 
impact on human civilization from a plant’s-eye view 
of the world.  He selected a fruit, a flower, an intoxi-
cant and a vegetable, and I was happy to see that the 
apple made the list. 

I thought I knew quite a bit about the apple, but soon 
found out I knew very little about the origins or the 
history of the apple in America.  Although it has long 
been a matter of contention among people who study 
these things, it appears that the ancestor of Malus do-
mestica  (the domesticated apple) is a wild apple that 
grows in the mountains of Kazakhstan.  Malus srever-
sii, as it is known to botanist, is the dominant species 
in many parts of their forests.  These original apple 
trees can live over 300 years and grow to a height 
of sixty feet, each fall dropping odd, apple-like fruits 
ranging in size from marbles to softballs and in color 
from yellow and green to red and purple.
 
The ancient silk routes traverse some of these forests, 
and most likely travelers passing through would have 
picked the biggest and tastiest of these fruits.  Along 
the way seeds were dropped, wildlings sprouted and 
eventually hybridized with related species, such as 
the European crab.  Over the centuries millions of 
novel apple types were producing through Asia and 
Europe.  The vast majority of these would have been 
unpalatable fruit, but may have been worth growing 
for cider or forage.
 
True domestication of apples had to await the inven-
tion of grafting by the Chinese sometime in the sec-
ond millennium B.C.  This technique is what eventu-
ally allowed the Greeks and Romans to select and 
propagate the choicest specimens.  It is said that the 
Romans cultivated twenty-three different apple vari-
eties, some of which they took with them to England.
 In an essay in 1862 Thoreau praised the wild apples, 

writing this most “civilized” of trees followed the 
westward course of empire, from the ancient world 
to Europe and then to America.  The earliest immi-
grants to America had brought grafted Old World 
apple trees with them, but many were killed off by 
harsh winters or late spring frosts which nipped the 
flowers or small developing fruit.  The colonist also 
brought seeds, often saved from apples eaten dur-
ing their Atlantic passage, and these seedling trees, 
called “pippens,” eventually prospered (especially 
after the colonists imported honeybees to improve 
pollination.) 
 
 In effect, the apple had to forsake its cloned domestic 
life and return to the wild before it could be reborn as 
an American more suited to the climate.  By reverting 
to the wild, through sexual reproduction (i.e. going 
to seed) and planting those seeds, the apple could 
reach down into its vast store of genes, accumulated 
over the course of its travels through Asia and Eu-
rope, and come up with the precise combination of 
traits required to survive in the New World.  Subse-
quent generations no doubt hybridized or “crossed” 
with wild American crab, the only native American 
apple tree.  In a remarkably short time the New World 
had its own apples, adapted to the soil, climate, and 
day length of North America.  
 
This marked the origin of the American apple as we 
know it today, but there is still a long and colorful past 
to explore that will take you along the banks of the 
Ohio river with John Chapman (Johnny Appleseed) 
and the wagon trails west with the first pioneers be-
fore we get to the McIntosh, Delicious, and Honey-
crisp of today.  I will continue with that part of the 
story in the next issue of the St. Croix Current.  Until 
then remember an “apple a day” or more fitting to 
the early history of the apple – a bottle of hard cider 
or a shot of applejack. ó
John McPhearson is the Horticulturalist at the Carpen-
ter St Croix Valley Nature Center. 

EQIP Organic Transition Payments 

Minnesota, Wisconsin, Iowa, Nebraska and Montana have established EQIP (Environmental Quality Incen-
tives Program) payments for those transitioning land to certified organic management practices.  Payments 
often range from $35 to $50 per acre per year for up to three years, if and when certification is achieved.  
Check with your state’s NRCS (National Resource Conservation Office) for details.  If your state does not yet 
have an EQIP organic transition incentive payments and you would like them to, contact them about doing 
so.  These programs are happening because growers are asking for them.
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Twenty-six years ago Perry-O and David Sliwa 
purchased and moved to their 40-acre farm near 

Decorah, Iowa, along with their two children, ages 12 
and 13 at the time.  Their farm and home are unusual 
in that they built their own home and installed their 
own energy creating systems using the sun and wind; 
their home and farm have 
never been on the grid.  The 
energy-creating features of 
their farm will be an integral 
part of the field day they are 
hosting for the Network on 
Wednesday, August 2.  They 
will be sharing with us a bit 
of what they have learned 
over the last 25 years as mar-
ket gardeners and what they 
are striving to learn in their 
next five-year plan.  

David and Perry-O are organic farmers who con-
stantly explore ways of growing food in a more profit-
able, enjoyable, and environmentally sound manner.  
I say “enjoyable” as the personal pleasure and aes-
thetics of what they are doing are important to David 
and Perry-O; their farm will be a delight to those who 
visit.  They also believe in marketing their crops lo-
cally, which means two farmers’ markets, the Oneota 
Co-op and restaurants all in Decorah.

Over the years their main crops have been onions, 
garlic, tomatoes, sweet peppers, lettuce, winter 
squash, and cut flowers, while they continue to grow 
pears, apples, plums, fall raspberries, strawberries, 
and grapes.  They also keep bees and sell honey, 
hand-dipped beeswax candles, and flower arrange-
ments. This year they are making a change, however, 
as they will explain on August 2nd.  Since the vege-
table crops for market have taken up most of David’s 
time, their fruit trees got the remainder.  They have 
decided to turn that around.  They are shifting from 
market gardening to growing and experimenting 
with tree fruits. 

“Exploring ways of growing” means that they are 
increasingly committed to conducting on-farm re-
search.  And David’s experience in research decades 
ago gives him a leg-up in that regard.  A major fea-
ture of their field day will be their experimentation 
with pear varieties and rootstocks.  Members of the 
North American Fruit Explorers (NAFEX; http://www.

nafex.org) may have already noted that David leads 
NAFEX’s pear discussion group.  He will have an arti-
cle in NAFEX’s summer issue of “POMONA”, its mem-
ber publication, which describes a focus of current 
research.  He is testing about 50 pear varieties and 
most recently is using some unconventional sources 

for rootstocks, to include ser-
viceberry.  At the field day he 
will provide a handout that lists 
all the pear varieties, the root-
stocks and the design, along 
with a basic map of their farm.  
His pear discussion will also in-
clude a grafting demonstration 
and his efforts at managing the 
pear leaf blister mite. 

While fruit trees have always 
been a part of their farm, they 
decided to install a two-acre 

orchard in 1994.  They planted pears, plums and ap-
ples on a north-south orientation with a 20 by 20 foot 
spacing to facilitate air movement to reduce fungal 
problems and to enhance light penetration for good 
fruit production.  Their two-acre orchard is enclosed 
by an 8-foot high, woven wire, deer exclusion fence. 
The fence also serves as an arbor for grape vines.  
The deer fence was installed by a men’s work group, 
which conducts work exchanges and to which David 
belongs.  (While a men’s group at that time, they now 
have their first woman member as a part of their 13-
member group.)   This group not only installed the 
fencing materials, but they helped David to harvest 
and debark a stand of black locust he purchased 
from a nearby land owner, some of them clear for 60 
feet tall.  Black locust is naturally rot resistant as are 
some of the white oak posts on the farm installed 50 
years ago.  

In addition to the pears, the Sliwa’s will discuss com-
panion planting in the orchard.  As they planted fruit 
trees, (and many are still quite young), they began 
intercropping a variety of marketable crops and 
ground covers, the latter of which would provide 
habitat for beneficials and nectar for bees. Constant 
innovation lead David to successfully compete for a 
SARE Farmer Research and Demonstration Grant in 
2001. In this project he evaluated interplanted and 
mulched orchard rows to increase farm profitability 
by more fully utilizing the orchard site. The main 

Sliwa Meadow Farm, Decorah, Iowa: Host of  our August 2 Field Day
By Deirdre Birmingham

Continued on page 11

Perry-O and David Silwa
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  Kosova Trip
By John McPherson

This June I spent two weeks in Kosova as a volun-
teer specialist in general orchard management.  I 

was recruited by Land O’ Lakes (LOL) International 
Development Division who had been contracted by 
the International Rescue Committee (IRC) to pro-
vide technical assistance and training to Kosova tree 
fruit growers.  The eighteen-month project calls for 
six volunteer specialists to go over at various times 
in the growing season to conduct two-week training 
sessions in their area of expertise (IPM, fertility and 
water management, marketing, etc.)  The major ob-
jective is to enhance agricultural production through 
technology transfer.  The 
idea is not to give them 
money and machinery 
(which is usually what the 
growers want), but to give 
them the skills and tech-
nology to maximize pro-
duction and quality.

To refresh your memories 
I’ll give you a very brief 
historical overview of the 
conflict in Kosova.  In 1974 
Kosova became an autonomous province within Ser-
bia.  For the first time the majority ethnic Albanians 
were in a position of power with government posi-
tions and Albanian schools and Universities.  Under 
Slobodan Milosevic and the rise in Serb nationalism, 
the autonomy was revoked in 1990.  The Kosova Alba-
nians were removed from important state posts and a 
state of emergency was declared.  During the 1990’s 
Kosova Albanian resistance to rule from Belgrade 
grew into the Kosova Liberation Army (KLA).  The KLA 
began a campaign of attacks against Serbian secu-
rity forces, who responded with military repression 
of the population as a whole.  Remember that during 
this time some 300,000 people were killed in Bosnia 
and Croatia under Milosevic.  By September 1998 the 
Serbs claimed to control all of Kosova and an estimat-
ed 250,000 ethnic Albanians had been driven from 
their homes, many living in the open nearby moun-
tains with winter approaching. The humanitarian cri-
sis was getting worse and Milosevic was pretending 
to negotiate.  The Serbian plan, code-named Opera-
tion Horseshoe, to expel all Kosova Albanians from 
their homeland was underway.  The tactics, accord-
ing to some first-hand accounts and from what I have 
read, were to give the people five to ten minutes to 

evacuate their homes at gun point.  They would leave 
on foot, by car, or tractor and wagon with whatever 
they could gather in that time.  The houses would be 
looted and burned.  Outbuildings and barns would 
be burned and oftentimes the livestock killed.  In 
some cases the men would be executed and the 
women raped.  In 1999, refugee camps were set up 
in neighboring countries.  NATO began 78 days of 
bombing and finally Milosevic conceded.  After 
weeks, months, and in some cases, years of exile the 
Kosovans returned to their homeland faster than any 
other resettlement in history.

Prior to the conflict, agricultural ac-
tivities accounted for 60% of employ-
ment in Kosova.  The conflict severely 
disrupted agricultural production 
and processing, already weakened 
by a decade of neglect due to the 
political turmoil, wars of succes-
sion, destruction of capital assets, 
and eventual market collapse.  75% 
of the rural population left their vil-
lages during the conflict.  With such 
an agriculture-based economy, and 

few other resources, the process of restarting agri-
culture was a high priority for United Nations Mission 
in Kosova (UNMIK).  Today, four years after the NATO 
bombing UNMIK still has final say in all political af-
fairs and KFOR (Kosova Force) made up of thousands 
of personnel from U.S., Germany, Italy, Switzerland, 
and the UK, keep the peace and ensure stability.

Now, with that short history lesson out of the way, I 
will tell you about my trip.  I left Minneapolis at 3:00 
pm on a Saturday with a suitcase of clothes and a suit-
case of resources.  I arrived in Pristina, the capitol 
city at 4:00 pm Sunday (there is a seven hour time 
difference).  Pristina went from 300,000 people to 
600,000 after the conflict.  Unemployment is 60%.  I’m 
not a city person and found it to be hot, dirty, noisy, 
crowded and smelly.  I was happy that my hotel was 
in the outskirts of town.  In time, I was able to get past 
all the communist-era construction and architecture 
(or lack there of) and discovered the old parts of the 
city with narrow streets, beautiful Mosques, shops, 
and neighborhoods.

Monday morning I took a taxi to IRC headquarters, 
a shabby old building near the center of town and 
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met the IRC and Land O’ Lakes staff affiliated with this 
project.  Jim Patterson, my boss with IRC, was the Ag-
riculture Coordinator and the only American.  There 
were five field officers, all ethnic Albanians, with vary-
ing education in agriculture. None of them had much 
experience with tree fruits.  Besim, my translator and 
driver, who more or less saw to all my needs, was em-
ployed by LOL and had spent twelve years in London 
away from his family to avoid what was happening in 
his country.  These people had been laying down the 
groundwork for this project with the growers for more 
than three months. Since I was the first volunteer and 
the only one for these two weeks, they were excited 
that the project had finally entered this phase.

With such a broad assignment (general orchard man-
agement), the scope of work was very ambitious.   As-
sess and review management practices for orchard 
canopy (pruning), orchard floor, irrigation, fertiliza-
tion, pest control, safety and record-keeping at fifteen 
orchards.  Conduct training sessions in summer prun-
ing, fruit thinning, and training and pruning young 
non-bearing trees at several orchards. Demonstrate 
the use of and the installation of tensiometers (soil 
moisture gauges) and their care and maintenance at 
several orchards.  Demonstrate and collect soil sam-
ples at fifteen orchards.  Compile notes, findings, ac-
complishments, and recommendations on increasing 
production for a final report.  I was anxious to get out 
into the countryside and into the orchards.  The orchard 
clusters were divided into three regions, Gjilan in the 
southeast, Peje in the west, and Pristina to the north.  
The orchards were quite small, one to fifteen acres.  
The countryside was beautiful with small fragmented 
plots of different crops filling all the tillable land, farm 
villages dotted here and there, and fairly high moun-
tains, some still with snow on them, in the background.  
This ground has been farmed for centuries.  The Alba-
nians trace their ancestry back to the ancient Illysians 
and Dardanians.  They have unearthed artifacts dat-
ing to 3500 B.C.  The land has been passed down for 
generations, continually dividing it more and more as 
the fathers pass it to their sons.  Today, most plots are 
too small for large modern equipment and much of 
the work is still being done by hand.  The orchards 
for the most part are neat and well cared for, many 
with melons or vegetables being grown between the 
rows to utilize all their available land.  Ditch or furrow 
irrigations were the most common and a few were be-
ginning to invest in drip or micro irrigation. They were 
using dwarf rootstocks at fairly high density.

The training sessions were as much for the IRC field 
officers as it was for the growers since they had a lot 
to learn about the hands-on part of fruit production 

and they would be the grower’s main contact through-
out this project.  A typical day of orchard training ses-
sion would be: four to six IRC staff, Besim (the transla-
tor) and myself pile into one or two SUV’s at 7:00 am.  
They always had me ride shotgun.  8:00 am stop for 
some “Macciado,” a double espresso with steamed 
milk.  Continue on to the first orchard.  Along the one 
to two hour ride these “crazy Albanians,” as I called 
them, would talk, joke, and laugh the whole way as we 
are passing through burned out, bombed out villages 
slowly being rebuilt.  Then we arrive at the orchard 
there were ten to twelve growers and perhaps two or 
three representatives from the Ministry of Agriculture.  
My Albanian friends carry the tools, resources and 
whatever is needed for today’s demonstration.  We set 
up in a shaded part of the orchard; it’s around 9:00 am 
and already quite hot.  Welcomes and introductions go 
around the group; I am introduced as the expert from 
America.  They are anticipating great wisdom from 
me, you can see it in their eyes.  We begin the session 
and have to deal with the cumbersome translation 
process.  This is where a picture is worth two thousand 
words.  I try to interject some humor or a personal sto-
ry to keep it real.  They watch, listen, and absorb all 
the information I have to offer.  From their questions 
I get a sense of their basic fruit growing knowledge 
and their desire to learn all they can while they have 
this opportunity.  There is never enough time in our 
schedule to answer all of their questions.  The scene 
repeats itself in a different orchard with different en-
thusiastic faces.  12:00 pm lunch, usually the staff’s first 
meal of the day.  Grilled meat, salad, a good hearty 
fresh bread, and a beverage for about $1.25 was the 
norm.  This was always followed by another “Maccia-
do” coffee.  Then we would visit two to four more or-
chards with the same training sessions and deal with 
any particular problems they may face.  Often times 
in the afternoon the host site would have us up to the 
house to sit in the shade and visit while the children 
would serve us refreshments.  They are predominant-
ly Muslim, so it wasn’t beer or alcohol, in case you’re 
wondering.  Again the one to two hour ride back to 
Pristina, the “crazy Albanians” talking, laughing, and 
joking the whole way back.  The best stories would be 
translated to me by Besim.

Over the two weeks I had visited the major orchards 
three different times.  In general, the biggest concerns 
were pruning, thinning the crop load, and pest man-
agement practices.  Their motto seemed to be “the 
more the better.”  It was apparent that the fruit quality 
and annual production wasn’t going to be nearly as 
good as it could have been.  Under-pruning in the dor-
mant season left poor light penetration into the tress 

Continued on page 10
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applied routinely 7 to 10 days apart, or according to 
anticipated rainfall and infection periods.

Postinfection fungicides – control the scab fungus in-
side apple leaves and fruit. They can penetrate apple 
leaves, blossoms and green fruit to inhibit lesion de-
velopment. The relative ability of fungicides to stop 
initial infections is referred to as after-infection activ-
ity or “back-action” of “kickback” action. The extent 
of after-infection activity is limited to a few hours or 
days after the onset of infection. Postinfection fungi-
cides can sometimes eradicate lesions after sporula-
tion has occurred. These materials are often referred 
to as post-symptomatic fungicides. 

Organic Control Programs to Consider
Controlling apple scab and other apple pests can 
become complicated. It is like writing a prescription 
for a disease that you know you will get, but you don’t 
know exactly when or at what level it will attack you.

Materials that organic growers have to look to for ap-
ple scab management include: Sulfur, Copper-based 
products (prior to ½” green only or russeting will oc-
cur), Serenade (weak for apple scab), and Compost 
Teas (more research needs to be done).

This next section is a short attempt to pull it all to-
gether into a potential control strategy that growers 
and consultant might consider:

Begin your control program as soon as you see green 
in the apple buds. For the rains occurring prior to 
when the green tissue is ½ inch long copper or lime 
sulfur can be used either just ahead of the rain or 
within 48 hours of the start of the rain. Copper should 
be discontinued at ½ inch green tip or russeting of 
the fruit will result. Sulfur is applied every 3 to 5 days 
or prior to every rain from ½ inch green tip until 4 
weeks after petal fall.  If you cannot spray prior to 
a rain, use lime sulfur within 48 hours of the start of 
the rain. If you don’t control primary scab well and 
have scab infected leaves 4 weeks after petal fall you 
should continue sulfur sprays on a 2 week interval 
until harvest or the end of August whichever comes 
first. Spray until leaves are dripping.

A general schedule for organic apple scab manage-
ment might look like this:
Silver tip early green tip - Copper + Oil - followed by 
Copper or Lime Sulfur at ½ inch green tip.
During rest of scab season – Sulfur before each rain 

or within 48 hours of rain, use Lime Sulfur.
At Petal Fall - Sulfur
About June 1 through August 1 - Sulfur every 10 days 
(for scab and mildew)

Follow rates recommended in MSU Extension bulle-
tin E-154. 

Resistance Management
Continued use of the same fungicide material over 
and over again can lead to resistance of the apple 
scab organism to that fungicide. It is best to consider 
a rotation of available materials to prevent the build 
up of resistance in the apple scab population in an 
orchard system. Also, preventative applications are 
less likely to enhance resistance that eradicative ap-
plications.

Conclusion
In conclusion, apple scab is not an easy management 
task for most conventional orchard systems in Michi-
gan. It isn’t any easier to manage in an organic sys-
tem, in fact, it may be more difficult with the limited 
tools available. It should be consider a challenge that 
is best prepared for well in advance. ó

Amy Irish-Brown is the MSU Extension Educator, Fruit & 
Vegetable Integrated Pest Management

Apple Scab....From page three

ship was anecdotally stronger 
with summer generation than with 

overwintering weevils. 4) Kill Stations – Initial tests 
with baited pyramid traps as kill stations yielded 
some promising results, but EPA registration and 
OMRI certification may impede further commercial 
development. 5) Further development of the baits: 
A critical stabilization strategy for Benzaldehyde 
has been successfully field tested and will be avail-
able through Great Lakes IPM in 2006.  
Studies were done at Clarksville with a screened 
bait and trap device placed in the tree (photo) and 
with pyramid traps (photo).  Screens tended to out-
catch pyramid traps during the spring generation 
while pyramids performed better in the summer 
generation. [In Benzie County, MI, peak trap catch 
came around June 7th (421 degree days base 50) 
for spring generation beetles and August 8th (1711 
degree days base 50) for summer generation bee-
tles.] We saw significantly more damage on the out-
side rows of the orchard vs. the interior rows, sug-
gesting that our method is concentrating beetles 
on the edges of the orchard. Pyganic was used to 
kill the beetles, but it has limited effect and we are 
developing other methods of control.  

MSU from page 9
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Mark Whalon shares this update prepared by graduate 
student, Dan Nortman, on their work on controlling plum 
curculio and European red mite damage in organically 
managed orchards.  
Whalon’s presentations are often available on the web 
at: http://whalonlab.msu.edu/presentations. Mark can 
also be reached at whalon@msu.edu or 517-353-9425.

Biopesticides for Plum Curculio Control
Background
Developing biopesticide-based controls, such as Beau-
veria bassiana (BB) and parasitic nematodes Steinerne-
ma feltiae and Steinernema carpocapsae, are necessary 
to deliver a multi-tactic approach to plum curculio (PC) 
control. These products offer the opportunity to attack 
previously untargeted PC lifestages while with minimal 
harm to orchard natural enemies. Beauveria bassiana 
(Mycotrol-O) is a fungus that attacks insects during 
their soft-bodied life stages, namely the larval stage of 
plum curculio. The nematodes S. feltiae and S. carpo-
capsae also target the larval stage of insects.  PC has 
traditionally been targeted for control during the adult 
stage. This narrow focus on controlling adult PC is pri-
marily because the adults cause visible damage, and 
have the greatest impact on high-quality fruit produc-
tion. Developing soil-applied bio-insecticides provides 
the opportunity to deliver a multi-tactic PC control pro-
gram by adding controls targeting the far less mobile 
and previously untargeted larval stage. 

When combined with existing control strategies target-
ing adults, BB and Sf (nematodes) could help farmers to 
reduce return populations of PC in subsequent years. 

Spray methods
Nematodes were sprayed at a rate of 3 pounds per acre 
and BB was sprayed at rate of .25 gallons per acre in or-
ganic cherry and organic apple orchards at Clarksville. 
Because these products target the larval stage of plum 
curculio, both sprays must be applied before larvae are 
exiting fruit and entering the soil for pupation. Since 
the larvae are relatively immobile once in the soil, and 
to reduce material used, sprays were applied directly 
to the soil targeting the tree’s dripline.  

We had four treatments: a control plot with no sprays; 
nematodes (Sf) only; nematodes and BB sprayed to-
gether; and BB sprayed alone. 

2005 Results	  
Both the combo treatment and the BB treatment resulted 
in lower adult plum curculio emergence in both cherry 
and apple trials. This indicates that BB was successful in 
killing plum curculio larvae. The adults that did emerge 
were brought back to the lab for observation.  Many of 
them died and others developed symptoms of BB infec-

Pyramid trap for plum 
curculio

tions.  This means that even after they emerge, adults 
can still die from BB infection, which is good news re-
garding the possibility of successful BB control.

Unfortunately, nematode field studies were not success-
ful. The main reason for this is that nematodes are very 
hard to establish in the soil. Temperature, soil type and 
soil moisture are all critical factors in sustaining nema-
tode populations. Because studies showed promise, we 
hope to develop a better nematode delivery system. 

2006 Research Plans
The 2006 field season will focus on successfully deliver-
ing a BB control method. We are adapting a method for 
growing BB in rice that was developed in New Zealand. 
Once the rice is infected, we will use a no-till seeder to 
incorporate the fungus into the soil. We will also take 
periodic soil samples to determine how long the fungus 
stays potent in the soil. BB might persist in the soil for up 
to 200 days. It might also become dormant, essentially 
waiting for contact with a larva to become active. We 
are communicating with researchers in New Zealand 
who developed this BB delivery system and feel that it 
is quite promising. 

Attract and Kill
Studies were done on both con-
ventional and organic apple or-
chards in Michigan plus MSU’s 
Clarksville Organic Apple Or-
chard in 2005. Our previous stud-
ies showed that the most effec-
tive plum curculio attractants are 
Benzaldehyde and plum essence. 
In the 2005 field season, we tested 
a number of new attractants, as 
well as testing the effectiveness 
of screen traps vs. pyramid traps. 
These latter tests were performed 
on the second-generation plum curculio.

Baits were placed in various orchard locations. Some 
blocks were treated with antifeedants or repellents 
in the interior. Clarksville organic orchard included 
unsprayed borders and unbaited borders as controls.  
The following results were found: 1) Baits powerfully 
influenced PC in both organic and conventional or-
chards. 2) Interior rows were treated with Pyganic, 
Neem, kaolin clay, or neonicotinoids, which success-
fully reduced interior row damage. 3) Unbaited trap 
catch and limb jarring data confirmed that moving 
baits from one end of an orchard to another or trans-
ferring baits from one adjacent block to another re-
sults in PC population shifts closely correlated with 
bait location.  This relation

Continued on page 8
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for “coloring” the fruit.  Over-cropped trees would pro-
duce small, off flavor apples with poor color and may 
result in little to no return bloom the following year.  Pest 
control practices were based on a calendar schedule, 
using basically the same pesticides season after sea-
son, risking a build up of resistance to these chemicals.  
No integrated pest management (IPM) practices were 
being used, and there was little to no basic knowledge 
of the life cycles, threshold levels, environmental fac-
tors or degree day information about the pests to base 
their spray decisions on.  In the short time I was there, 
I think most importantly, we gained credibility with the 
growers that these training sessions and the opportu-
nity to exchange information are very much worth their 
time to attend.  You could tell that it opened their eyes to 
the realities of modern fruit production.  On the practi-
cal side, I left them with a good basic understanding of 
pruning and training young, non-bearing fruit trees, the 
benefits of fruit thinning and summer pruning, the im-
portance of scouting, observation and record-keeping, 
and with the installation and training on the use of ten-
siometers, they can schedule their irrigation cycles to 
prevent water stress in their orchards and practice wa-
ter conservation.  I feel the table has been set for good 
attendance of the training sessions of the next volunteer 
specialist devoting their time to the tree fruit growers of 
Kosova.

As for my “crazy Albanian” friends of the IRC and LOL 
staff, I know they now have a much better “eye” for good 
sound orchard management.  We definitely did connect 
in that short time and towards the end I talked with each 
of them about their personal ex-
periences with the conflict, events 
leading up to it, the evacuations, 
the NATO bombing, the refugee 
camps, what they found or had lost 
when they returned home, where 
they are today after their lives have 
been disrupted for the last fourteen 
years, and what are their hopes and 
dreams for tomorrow.  Throughout 
time they have been ruled by Ro-
mans, the Ottomans, the Serbians, 
and for the first time they are on 
the verge of self-rule.  They face 
enormous challenges to catch up to 
today’s world economy and with a 
history of over a thousand years of 
battles; time will tell if they break 
the cycle of war and revenge. ó

market crops that they interplanted with the pear, 
plum and apple trees were lettuce, gladiolas, and 
day-neutral strawberries.  Their lettuce crop was 
particularly productive likely benefiting from the 
shade and protection of the fruit trees and flowers. 
They produced three cuttings of gladiolas.  A dis-
advantage was the effects of spraying the apples 
with Surround and the plums with sulfur on some 
underlying crops and the difficulties in accessing 
the trees when spraying. They felt that the inter-
planted crops had less negative impact on the fruit 
trees than competition from sod did.  But they would 
like to see more research done on the interactions 
of various small fruit and tree fruit combinations.  
David’s report on the SARE website includes a re-
port on an Ohio State University study of interplant-
ing apples and berries, which is also reported in 
the May 2002 Fruit Growers News.  (The lingon-
berry/apple and honeyberry/apple combinations 
seemed to perform best, and were suggested for 
consideration particularly by U-pick operations.)  
The Sliwas greatly enjoyed and continue to enjoy 
the enhanced biodiversity and aesthetics the inter-
planting provides.  

Today, they are reestablishing many plant beds by 
tilling and cover cropping with buckwheat in prep-
aration for perennial flowering plants along with 
some annual crops.  About a quarter of the orchard 
is in vegetable production.  		  continued...

Silwa...continued from page five

September 13 field day with UIUC at
 Prairie Fruits Farm in Champaign, Illinois.

Don’t rely on receiving a postcard in the mail or a future newsletter to 
announce this.  Please mark your calendars and get your registration 
in to the University of Illinois at Urbana-Champaign for what will be a 
unique experience.  Please refer to last year’s third issue of “Just Picked” 
(available on our website) for a write up of Prairie Fruits Farm and our 
hosts Wes Jarrell and Leslie Cooperband. They have a mixed tree fruit 
and small fruit operation as well as dairy goats and chickens.  Since that 
article, they have become the first farmstead cheese operation in Illinois.  
Wisconsin must have rubbed off on them before moving to Illinois. 

Register on line with the UIUC at http://asap.aces.uiuc.edu/topics/tours.
html  You can also register by mailing in a check for $20 per person 
(payable to the University of Illinois) to: Crystal Bartanen, NRES, N-411 
Turner Hall, 1102 S. Goodwin, Urbana, IL 61801.  This must be received 
by September 6.)   Please include that you are registering for the Sep-
tember 13 field day and your complete contact information (address, 
email, phone) and the name of each person attending.  For further ques-
tions contact: Contact Deborah Cavanaugh-Grant at 217/968-5512. 

Kosova...continued from page seven
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 Upper Midwest Organic Tree Fruit Growers Network
FIELD DAY REGISTRATION FORM 

August 2, 2006  Sliwa Meadow Farm, Decorah, Iowa

Your name(s): 
Farm Name: 
Street Address: 
City/Town:						      State and Zip:
Phone:					     Email:

Registration fee is $15.00 to cover refreshments and materials. 

			   # of people______ x $15.00 = total _______

Mail this form and check payable to MOSES by July 26 to:  Deirdre Birmingham, Organic Tree 
Fruit Growers Network; 7258 Kelly Rd, Mineral Point, WI 53565

Field day will be from 10 to 3, rain or shine. Registration will be confirmed and directions provided.

All interested in more ecological approaches to tree fruit production are welcome. No host claims to have all 
the answers. They are simply sharing what they are learning.  Any questions, contact Deirdre at deirdeb@
mindspring.com or 608-967-2362. For more information on the Network and for information on organic tree 
fruit production, visit our webpage at http://www.mosesorganic.org/treefruit/intro.htm
	 	

Although David has decided to focus on tree fruits, 
a gardening friend, Ketet Paulson who lives in the 
town of Decorah, companion plants small fruits and 
vegetables within the orchard rows.  Having another 
gardener on the land is part of their effort to provide 
gardening space to others without land.  It works mu-
tually well for them.  During the field day Ketel will 
discuss his gardening practices, rotations, compan-
ion plantings, and his interest in biodynamics. 

Although they have never advertised, word has 
spread on the innovative and unique undertakings of 
David and Perry-O.  Interns and diverse groups want-
ing to learn from their experiences concerning hor-
ticulture and energy are consistently seeking them 
out.  Sustainable farming is congruent with sustain-
able living; it all flows together for them.   

In addition to discussing his pear work and the com-
panion planting, David will also discuss soil prepa-
ration for new tree fruit plantings.  He is preparing 
ground now within the two-acre orchard to plant dwarf 
fruit trees.  Rows of dwarf trees will be planted in al-
ternate alleys to more intensively use this two-acre 
space.  Alternate alleys were tilled this spring and 

are currently in oats and barley.  Buckwheat is also 
a part of their land preparation strategy to smother 
weeds and provide nectar for bees. 

Orchard floor and soil management strategies will 
also be a major topic of this field day. David uses 
mulch, particularly wood chips around each tree. His 
goal is to completely mulch around each and every 
tree using cover crops and mulch materials.  Some 
trees enjoy a 10-year thick ring of wood chips. He 
even incorporates soil and rotting wood from their 
woodlands to build up the soil’s fungal community.  
The alleys were minimally mowed this year to en-
courage a mix of clovers and grasses.  

The Sliwas will focus our attention on August 2 on 
pears, grafting, companion planting, orchard floor 
management and soil preparation, and a tour of their 
passive solar home and renewable energy systems.  
As you may have picked up, they do not manage 
trees as blocks of varieties, but as small groups or 
individuals. 

Advance registration for the field day is required by 
July 26.  Please see the form below and spread the 
word!  ó
 

 

Silwa...continued
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The Upper Midwest Organic Tree Fruit Growers Network was started in 2004 for the purpose of shar-
ing information and encouraging research to improve organic tree fruit production and marketing in the 
Upper Midwest. The Network is supported by the Midwest Organic and Sustainable Education Services 
(MOSES) and the Risk Management Agency of the USDA in addition to other event sponsors.   This news-
letter is produced by MOSES, layout by Jody Padgham. 

Events Calendar

August 2 – Sliwa Meadow Orchard Field Day, Decorah, IA. See registration form and lead article. 

August 14 –Sustainable Agriculture Policy Options for the 2007 Farm Bill Workshop and Rally, 
Oconomowoc, WI. Sustainable Agriculture Coalition and Midwest Sustainable Agriculture Working 
Group are holding a day-long event featuring workshops and a rally. Learn about important conserva-
tion, research, beginning farmer, competition and marketing initiatives along with effective communi-
cation strategies for non-profits and farmers. The cost is $50 for nonprofits and $35 for farmers. For 
more information:  http://www.msawg.org, (317) 536-2315 or mhuelsman@msawg.org.

August 15-17 – SARE National Conference, Oconomowoc, WI.  http://www.sare.org

September 13 – Prairie Fruits Farm Field Day, Champaign, IL.  See inside and Network events 
webpage for details, or call UIUC at 217/968-5512. 

December 5-7 – Great Lakes Fruit, Vegetable and Farm Market Expo, Grand Rapids, MI. Includes 
a day-long session on organic production and marketing. 

February 23-24, 2007 - Upper Midwest Organic Farming Conference, La Crosse, WI. 

March 4-6, 2007 – National Organic Tree Fruit Symposium, Michigan State University, Ann Arbor.  
Watch “Just Picked”, our website and list-serv for information as it is available. 


