
Volume 8 
I ssue 4

A  W i s c o n s i n  P e r s p e c t i v e

Wisconsin
Fresh Fruit 
& Vegetable 
Conference
page 16



Participating 
Organizations

2 | A Wisconsin Perspective

A  W i s c o n s i n  P e r s p e c t i v e

 3  Bubble Trouble

 8  Cold War Relic Now a 21st Century IPM Tool

 15  Apple Growers Fund Research

 16  2017 Conference Events

 17 2017 Conference Schedule

 21  2017 Conference Exhibitors

 23  2017 Conference Registration Form

fresh:

Anna Maenner, Editor
Reindl Printing Inc. -  Design & Layout

The views and opinions expressed in 
fresh are those of the respective authors 
and not necessarily those of the Editor, 
contributing organizations, their Board 
of Directors or individual members.

Pollinator Research
See page 10

Farm Business  
Record-keeping

See page 12

Cover Crops and  
Green Manures for 

Vegetable Farms
See page 5

2 | A Wisconsin Perspective

Wisconsin Apple 
Growers Association

Visit us online at
waga.org

Wisconsin Grape  
Growers Association

Visit us online at
wigrapes.org

Wisconsin Winery  
Association

Visit us online at
wiswine.org

Wisconsin Berry 
Growers Association

Visit us online at
wiberries.org

Wisconsin Fresh 
Market Vegetable 
Growers Association

Visit us online at
wisconsinfresh 

produce.org

FRESH
211 Canal Road

Waterloo, WI 53594
920.478.4277



    2016 Volume 8 Issue 2 |  3    2016 Volume 8 Issue 4 |  3

Carbonation in wine can be a 
wonderful thing.  That is… if 
you want carbonation in  

your wine.  

Post-bottling fermentation is one source 
of carbonation in wine, and unintended 
post-bottle fermentation can have 
significant consequences on the quality 
of your wine.  Sweet wines, which are 
common among Wisconsin wineries, 
are prone to certain post-bottling 
fermentation flaws. For example,  
inadvertent carbonation due to re-
fermentation can be caused by residual 
yeast from the initial fermentation, or by 
yeast and bacteria contamination after 
filtration. Generally the two tools we 
have to combat yeast re-fermentation 
are potassium sorbate and sterile 
filtration, and many wineries do both, as 
an insurance policy. Technically, if you’re 
sterile filtering properly, you shouldn’t 
have to use potassium sorbate. The use 
of both sterile filtration and potassium 
sorbate could indicate contamination 

post filtration.  This article will 
first highlight several areas of 
contamination that can occur after 
filtration.  I will end by offering 
recommendations and precautions 
for using potassium sorbate.

In the ideal world of wine 
packaging, wine is sterile-filtered 
on the way to the bottling line.  
This arrangement minimizes the 
opportunity for contamination 
of the product.  However, at the 
scale most small wineries operate, 
this is not always feasible.  As a 
result, some small wineries will 
either skip sterile filtration, relying 
on potassium sorbate to prevent 
post-bottle fermentation for sweet 
wine production, or they will sterile 
filter to a bottling tank.  It is very 
important to identify opportunities 
for contamination that can occur 
after wine exits the sterile filter.

Bottles: Bottles can enter the winery 
dirty.  In some cases, empty cases are 

stored in the winery environment where 
there may be a high airborne microbial 
presence.  Ideally they should be rinsed 
and sanitized prior to filling.

Bottling Line: Bottling lines are 
available in different levels of 
manufacturing quality.  These units 
require thorough cleaning before 
and after every use. They have many 
fitting and hose connections, including 
threaded fittings.  Many of the table top 
bottle fillers have poor welding, seams, 
and other areas where microorganisms 
can hide.  This makes it a real challenge 
to properly sanitize these units.   Be sure 
to remove any hose connections and 
clean around the contact areas.  When 
not in use, bottling units should be 
covered and stored far away from active 
fermentations.

Filtration: Beyond the usual checks 
for the integrity of the filter, the entire 
filtering apparatus requires thorough 
inspection.  Remove and inspect gaskets.  
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Remove and check the valves.  Inspect 
the seals and the valve assembly.

Pumps: Wineries that filter to a tank 
may need to use a pump to move wine 
to the bottling line.  The most common 
pump found in Midwestern wineries 
is the flexible impeller.  New pumps 
from companies like FIP offer pumps 
with tri-clover impeller housings that 
allow for easy cleaning and inspection.  
Most of the imported pumps do not.  
As a result, the inside of the pump 
head is rarely ever inspected.  Biofilms, 
worn impellers, and debris provide 
opportunities for contaminants to 
infect wine.

Hoses: I find spiraflex or similar hosing 
used frequently in local wineries.  These 
hoses are then attached to hose barbs 
with a common worm clamp purchased 
from the local hardware store.  Fluid will 
readily seep between the hose and hose 
barb, creating a contamination threat.  
I have seen hoses, even after cleaning 
and sanitation, with red wine present 
between the hose and fitting.  A band 
style clamp will help create a better seal.  
The spiraflex or similar hose cannot 
tolerate heat, leaving chemical sanitation 
as your only option if you have these 
types of hoses in your winery.  Hoses 
that are assembled with hardware store 
style clamps should be disassembled 
and sanitized before filtering or bottling.

Corker: The last things to come in 
contact with wine are the corks and 
corker.  The jaws of the corker should be 
removed regularly for general inspection 
and maintenance.  Any contact surface 
between the bottle and the corker, and 
between the cork and the corker should 
be cleaned prior to bottling.  Any dust 
and debris should be removed from the 
hopper, and the hopper wiped down 
with ethanol or other sanitizing agent.

People and the Winery Environment.  
Bottling equipment should be protected 

from airborne contamination present 
in production areas of the winery.  
Large commercial wineries will isolate 
sterile filtering and bottling from other 
areas of the winery.  They will further 
designate clamps, hoses, gaskets and 
any bottling equipment for bottling 
use only.  No clamps, gaskets or hoses 
from the production area are allowed 
into the bottling room.  During harvest, 
production employees are discouraged 
from entering the bottling area, and 
bottling workers are discouraged from 
being around fermenting wine.  For the 
small winery, a realistic approach is to 
dedicate equipment for handling filtered 
wine.  Avoid bottling during harvest 
or when there is active fermentations 
nearby.  Be aware that the production 
environment has a heavy yeast and 
microbial presence, even outside of 
harvest and active fermentations.

Due to the challenges faced by the small 
producer of sweetened wines, potassium 
sorbate is often used to prevent bottle 
fermentations.  I encounter many 
wineries using potassium sorbate.  
Potassium sorbate users need to 
understand its limitations.  

Sorbic acid acts as a yeast inhibitor.   
It is commercially available as both 
sorbic acid and its salt, potassium 
sorbate.  Potassium sorbate is the form 
used in commercial wineries due to its 
higher solubility in water and ethanol.  
The max allowable dose of sorbic acid in 
wine is 300 ppm.  The aroma threshold 
for potassium sorbate is well under this 
300 ppm addition, and the formation of 
ethyl sorbate during aging has a lower 
threshold and an odor reminiscent of 
celery and pineapple.  

Sorbic acid effectiveness is related to 
the pH and alcohol content of the wine.  
Many wineries I visit use a standard 
rate, often 250 ppm.  This level of 
sorbic acid may be more than necessary 

and can contribute to a greater level 
of sorbic acid and sorbic acid related 
flavors.  Emile Peynaud many years ago 
developed guidelines for sorbic acid 
additions based on alcohol content.  
The recommendations from his book, 
Knowing and Making Wine, are shown 
below.

 

Ethyl sorbate formation in wine can 
happen as soon as six months after 
bottling and reach sensory thresholds.  
Potassium sorbate additions to wines 
that are intended for extended aging 
should be reconsidered.

Sorbic acid is effective against many 
yeast and molds, but it is not effective 
against lactic acid bacteria or strains 
of Zygosaccharomyces.  Lactic acid 
bacteria can metabolize sorbic acid to 
create a compound similar in aroma 
to geranium leaves.  Maintaining low 
pH and 0.8 ppm molecular free sulfur 
dioxide is crucial in preventing lactic 
acid bacteria activity in bottled wine.

General tips for using potassium 
sorbate:

• Maintain a pH of less than 3.5

• Measure FSO2 on bottles coming 
off of the bottling line.  Ensure 0.8 
ppm molecular FSO2 is achieved or 
adjust before further bottling.

• Keep potassium sorbate out of the 
sun, away from moisture and in a 
dry environment.  Do not use old 
product.

• Make additions close to bottling 
to minimize development of ethyl 
sorbate.

4 | A Wisconsin Perspective

        Alcohol %   Sorbic Acid (ppm)

 14 50

 13 75

 12 100

 11 125

 10 150



• Sorbic acid is less soluble at cold temperatures.  
Avoid adding to very cold wine.  Mix well after 
addition regardless of temperature.

• Make sure wine is clean and filtered.  Potassium 
sorbate will not effectively arrest an actively 
fermenting wine, nor will it adequately prevent 
re-fermentation on wine with high yeast 
counts.  Filter wine through a 0.45 micron filter 
prior to sorbate additions.

A final precaution on potassium sorbate regarding 
wineries using juice concentrates.  An osmotolerant 
species of yeast known as Zygosaccharomyces can be 
found in juice concentrates.  This particular yeast 
is very durable.  It has high resistance to SO2 and 
can be difficult to remove from a winery setting.  
It is further not inhibited by sorbic acid.  If you 
are experiencing re-fermentation issues in your 
wine, but are following all the proper protocols, I 
recommend sending a sample to ETS or a similar 
lab and have it examined for different yeast species.

High pH (>3.5) and low alcohol wines are at the 
greatest risk for re-fermentation.  Bacteria can 
metabolize sugars causing carbonation and hazing, 
and they can also act on residual malic acid.  While 
wines that undergo malolactic fermentation have 
higher cell counts, all wine is at risk for bacterial 
contamination.  It’s important to understand that 
achieving the recommended 0.8 ppm  FSO2 once 
does not eliminate future risk.  Bacteria is widely 
present in winery environments and can re-infect 
wine.  If 0.8 ppm FSO2 levels aren’t maintained, 
future bacterial infections can occur.  Wines over 
pH 3.5 require high doses of SO2 to effectively 
reduce the microbial threat.  As the pH approaches 
4.0, SO2 is no longer practical in managing 
bacterial infections.  It is extremely important then 
that any wine that hasn’t completed malolactic 
fermentation, or will be finished sweet, has an 
appropriate pH.  Preferably no higher than 3.5, and 
lower if possible.  Sweet wines with a low alcohol 
content are very difficult to manage using sorbate 
and SO2.  

Undesired fermentation can happen to the best of 
wineries.  Understanding the importance of wine 
chemistry, sanitation, and filtration can prevent 
most bottle re-refermentations.  Feel free to contact 
me with questions or to schedule a site visit to 
evaluate your bottling protocol.

    2016 Volume 8 Issue 4 |  5

Cover 
Crops
and Green 
Manures for 
Vegetable Farms
BY ERIN SILVA, ASSISTANT PROFESSOR
ORGANIC AND SUSTAINABLE CROPPING SYSTEMS SPECIALIST, 
DEPARTMENT OF PLANT PATHOLOGY,
UNIVERSITY OF WISCONSIN-MADISON

Cover crops are planted to improve soil fertility, tilth, 
water infiltration, and organic matter levels.  They also 
provide additional farm services, including to suppress 

weeds and to create beneficial insect habitat.  Green manures 
are cover crops planted with the specific goal of contributing 
to the nutrient availability and organic matter levels of the soil.  
Cover crops can be incorporated into a vegetable farm as part of 
an annual vegetable rotation, either between times when a cash 
crop is actively being grown, or intersown with the vegetable 
crops, typically as an in-row cover.  Rotating with cover crops can 
help break up disease and insect cycles within fields, particularly 
when the choice of cover crop is a different crop family from the 
vegetable crops grown before and after the cover crop.

Cover crops are plants that provide multiple benefits to the 
farmland.  They provide a cover to the soil that helps to reduce 
surface erosion and enhance water infiltration. This cover also 
prevents light from reaching the soil surface, preventing weed 
seeds from germinating and weeds from establishing.  These 
plants also take up excess nutrients available in the garden such 
as nitrogen, phosphorus, and potassium, and hold it in their 
vegetative growth until the next crop is planted.  Additionally, 
cover crops can act as “bio-drillers”, loosening tight and 
compacted soils. 



Green manures are a subset of cover 
crops.  Green manures are grown 
with the specific goal of increasing 
soil organic matter and nutrients.  
Incorporating the cover crops into 
the soil increases soil organic matter, 
improving the soil’s physical structure, 
nutrient and water-holding capacity.  
Many crops used as green manures 
belong to the pea family (also known 
as the legume family). These plants not 
only retain nutrients in their vegetative 
growth but have bacteria in their roots 
that enrich the surrounding soil with 
nitrogen, an important plant nutrient.   
Other crops such as mustards and 
grasses can serve as green manures  
as well.

Types of Cover Crops
Cool season cover crops should be 
planted in late summer to early fall, 
after vegetables are harvested. They 
provide great soil cover for fall rains. 
These cool season cover crops are 
planted early enough to establish some 
growth before the winter.  Depending 
on the crop, the plants may be killed 
at the onset of freezing temperatures, 
or become dormant through the cold 
winter temperatures and resume growth 
in the spring.  Fall-planted cover crops 
that are winter killed, such as oats and 
annual ryegrass, are a good choice for 
gardeners needed to get into the ground 
immediately in the spring for early 
crops such as spring greens, peas, and 
radishes.  Fall-planted crops that resume 

growth in the spring, such as winter rye 
and hairy vetch, are a good choice for 
areas that may be planted to summer 
crops such as tomatoes, peppers,  
and squash. 

Warm season cover crops are planted in 
the spring or summer. They are planted 
before or in place of a vegetable bed, 
suppressing weeds and protecting bare 
soil from water erosion.  Warm-season 
cover crop options such as buckwheat 
and sorghum-sudangrass quickly 
establish in the bed, thus preventing 
weeds from establishing.

Selecting a cover crop or  
green manure
Choosing a cover crop to plant on your 
vegetable farm depends on several 
factors. There are a large variety of 
cover crops available.  Some of these 
crops require larger-scale equipment to 
manage and incorporate them into the 
soil, depending on the growth stage at 
which the cover crop is terminated. For 
instance, cereal rye, a common 
overwintering cover crop, can 
put on significant biomass 
in mid-Spring, necessitating 
the use of heavier tillage 
equipment for termination if 
the rye remains on the field 
through May.  If providing 
nitrogen to the following crop 
is the primary goal, legume 
cover crops should be used, 
either singly or in a mixture.  If 

mitigating soil compaction is desired, 
fibrous-rooted covers will relieve tight 
soils and improve tilth, while tap-
rooted species will help break up deeper 
compaction. Cereal grains and forage 
radishes, planted in the fall after the 
vegetable crop is removed, can sequester 
nitrogen, preventing the nutrient from 
being leached down the soil profile and 
maintaining its availability for the next 
spring’s vegetable crop, after the cover 
crop is incorporated back into the soil.

Specific Cover Crop Options 
(The following list and recommendations 
are adapted, in part, from the University of 
Wisconsin Extension Publication A3933-02, 
Cover Crops for the Home Garden, by John 
Hendrickson and Jim Stute)

Buckwheat is a tender annual broadleaf 
that, despite its name, is not related 
to wheat. It germinates readily and 
grows quickly, making it an ideal crop 
to smother weeds. It has a fibrous root 
system which loosens tight soil, making 
soil friable and easy to work for the next 
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Sorghum sudangrass/buckwheat mix



crop. It flowers early and should be cut 
and tilled into the soil before it produces 
seed, lest it become a weed. Mowing 
seven to ten days after flowers begin to 
appear will prevent viable seed from 
forming. Bees and other pollinators are 
attracted to buckwheat, as are beneficial 
insects such as ladybugs and lacewings. 
However, it also attracts Japanese 
beetles, a fact that should be considered 
if you plant species susceptible to 
Japanese beetle damage, such as 
raspberries, strawberries, eggplant, 
and—especially—roses. Buckwheat can 
be planted anytime from late spring to 
mid-August. It will die with the first 
frost. Buckwheat performs poorly in 
heavy soil, or in soil with pH above 7.0. 

Oats is a fast-growing, cool-season grass 
with fibrous roots that hold the soil and 
add organic matter. Both “feed” and 
“seed” oats are acceptable as a cover 
crop, and seed for both is relatively 
inexpensive. Oats can be planted in the 
early spring or fall. It is often planted 
in combination with a legume that 
can fix nitrogen. Oats can be mowed 
before the seed heads emerge in order 
to stimulate regrowth while managing 
existing biomass—that is, while keeping 
the straw at a manageable level so that it 
can be chopped and incorporated back 
into the soil. Mowing will kill plants 
that have already developed a seed 
head, or “headed out.” Oats will survive 
frequent mowing if a shorter cover is 
desired. This cover will survive the first 

few frosts in the fall. Growth 
should be monitored closely 
so it doesn’t get out of hand. 
Oats planted in late summer 
will produce a large quantity of 
dry matter, but will be killed by 
winter and easily tilled into the 
garden in spring— especially if 
it is first chopped with  
a mower.

Berseem clover is a rapid-
growing, tap-rooted annual legume 
capable of fixing nitrogen. Most clovers 
are slow-growing initially, and more 
difficult to establish than the other crops 
discussed here—and because they are 
difficult to kill. They are biennial or 
perennial, and have a high percentage 
of hard seed which will germinate for 
years to come. But berseem clover, 
because it is an annual, does not have 
these problems.  Berseem can be 
mowed before flowering to manage the 
biomass and to stimulate regrowth of 
succulent young tissue. Cutting after 
flowering will kill the plant. Its tissues 
are higher in nitrogen than the tissues 
of other recommended species, so its 
residue will decompose more rapidly, 
releasing nitrogen into the soil in 
plant- available form for the next crop.  
Berseem clover usually tolerates light 
frost. Make sure you purchase seed that 
has been inoculated with the proper 
rhizobia bacteria so that the clover will 
be enabled to fix nitrogen, or inoculate 
it yourself.

Oilseed (forage) radish is a 
recent arrival on the cover 
crop scene. This radish, 
commercially available with 
names such as “Tillage” and 
“Groundhog,” has been 
selected for larger roots that 
penetrate the soil to depths 
greater than six inches, 
breaking up compacted layers. 
Like soybean, this cover can 

provide a harvestable crop, for its 
roots are edible. A word of caution: 
decomposing radishes produce a 
strong odor which some people find 
objectionable. Radishes are a cool-
season crop and do best when planted 
after August 1. They grow rapidly in fall 
and will survive several frosts. The size 
of the root depends on the seeding rate. 
Lower rates result in larger roots but 
less initial cover of the garden surface. 
As plants become larger, the top growth 
spreads out, ultimately protecting the 
soil surface. A common practice among 
farmers who want very large roots to 
relieve compaction is to seed another 
cover crop that will fill the gaps between 
radish plants and protect the soil surface 
until the radish tops spread out. See 
below for a discussion of cover  
crop mixes.

Hairy vetch fixes large amounts of 
nitrogen (N) that help meet N needs of 
the following crop, protects soil from 
erosion, helps improve soil tilth, and 
provides weed control. Hairy vetch 
can fix large amounts of nitrogen 
that are released rapidly after it has 
been terminated. Decomposition and 
nitrogen release rates are faster if the 
vetch is incorporated, but total amount 
of nitrogen released over the entire 
growing season is similar to vetch left on 
the surface as a mulch. The equivalent of 
160 lbs/A N fertilizer can be released to 
the following crop by a killed hairy vetch 
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BY KRISTA HAMILTON, WISCONSIN DEPARTMENT  
OF AGRICULTURE, TRADE AND CONSUMER 
PROTECTION

Cold War  
Relic Now a 
21st Century 
IPM Tool

Thank the Russians for the Wisconsin Pest Bulletin.

The online weekly report that Wisconsin growers rely on 

through the growing season started life in 1956 as a weekly 

typewritten report called the Economic Insect Survey 

Bulletin, delivered by mail to the U.S. Department of 

Agriculture. 

It was the Cold War era, and the USDA feared that the 

Russians would unleash insects to devastate our crops and 

destroy our food supply. So the agency arranged with state 

departments of agriculture, or universities in some states, 

to send in weekly reports during the growing season of any 

plant pests found. Back then, only the USDA received the 

reports.

Today, the Wisconsin Department of Agriculture, Trade 

and Consumer Protection continues the growing season 

surveys. But the results are delivered online as a service to 

growers, not to the USDA. DATCP publishes the Bulletin 

every Thursday from mid-April through August, along with 

a year-end wrap-up in November or December. It’s a free 

tool that many growers rely on to help them time pesticide 

applications or take other pest control measures.

Along with the change from a government audience to a 

grower audience, and from typewritten pages to “the cloud,” 

the Bulletin’s focus has changed over the years. Initially, only 

cover, although 100 lbs/A N is more realistic.   Hairy 
vetch should be planted by mid-September at the latest 
in Wisconsin

Cowpeas are a unique and useful cover crop. Not 
only do they fix nitrogen but they can provide a tasty, 
edible crop if the right variety is planted and let go to 
seed rather than be incorporated as a green manure.  
Plant cowpea after the soil has warmed in late spring 
to midsummer. Cowpeas are known for their drought 
tolerance and performance under hot conditions, so 
they are a good choice for this summer window, after 
spring vegetable crops. Like clover seed, cowpea seed 
should be inoculated before planting.

Dutch white clover and annual ryegrass are often used 
for living alleyways.  White Clover is a low-growing 
perennial that is tolerant of shade and mowing.  When 
mowed, it can grow laterally and low to the ground, 
establishing a living walkway or alley.  To make 
the intercrop more competitive with weeds, plant 
with annual ryegrass. With clover, ryegrass helps to 
suppress weeds and build soil structure, enhancing 
water infiltration, water-holding capacity or irrigation 
efficiency. It can reduce soil splash on solanaceous 
crops and fruiting crops, decreasing disease and 
increasing quality. 

In addition to the single species recommendations 
listed above, cover crops are often planted as a mix of 
species to obtain enhanced ecosystem services. This is 
done to combine the benefits of individual species and 
reduce the risk of complete cover crop failure, should 
growing conditions for one species turn out to be 
unfavorable.

More information on planting cover crops

For specific seeding rates and dates for your region, 
please visit the Midwest Cover Crop Council’s Cover 
Crop Selector Tool, found at  
http://mcccdev.anr.msu.edu/covercroptool.php

Here, you can enter pertinent information – the county 
where your farm is located, planting windows, your 
cover cropping goals – and you immediately receive a 
list of options appropriate for your situation.  Clicking 
on the name of the cover crop will provide you with an 
extensive information sheet, including seeding rates, 
depths, termination methods, and advantages and 
disadvantages of the specific cover crop choice.
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insects were reported, but Wisconsin and some other states 

began monitoring for plant diseases, too, and those results 

proved helpful. The focus early on was on field crops, but 

fruit, vegetable and forest pests are major players today in 

the Bulletin.

The current editor of the Wisconsin Pest Bulletin is Krista 

Hamilton. “As editor, I’ve worked to focus the Bulletin’s 

content specifically on the results of DATCP’s own field 

surveys and inspections,” she says. “Our work is unique; 

we are the only group in in Wisconsin that continues to 

conduct large-scale, statewide pest surveys-.” 

We often collaborate with the University of Wisconsin, 

Department of Natural Resources, and USDA on special 

projects, but DATCP’s unique role is to provide data from 

its Pest Survey and Nursery Inspection programs. The 

survey staff includes three permanent staff members and 

a summer intern who use formal, scientific surveys to 

collect data on field crops. We also receive updates from the 

bureau’s two forest entomologists. Our nine permanent and 

two seasonal nursery inspectors report what they are seeing 

as they make their rounds checking on licensed growers  

and dealers. 

And we rely on about 60 “cooperators” to collect data for 
us in fruit and vegetable crops. About 35 of those are apple 
growers who set traps in their orchards and call in their 

results weekly. The others are not organized into a formal 
reporting regimen, but they do trap and let us know what 
they’re finding in their crops. 

The tools of the trade include sweep nets for field crops, 
just to see what’s there.  We use blacklight traps to survey 
for nocturnal moths – mostly corn pests. And pheromone 
traps, luring individual species with the hope of finding 
a mate, are a mainstay for tracking the arrival and 
population levels of many pests.

“Some of the tools entomologists use are things - invented 
with unconventional materials,” Hamilton says.  Take the 
occasional DATCP-wide emails asking employees to bring 
in their gallon milk jugs – just cut a square hole in the 
side, hang a pheromone strip, fill it with a preservative and 
you’re all set to catch western bean cutworms. 

With their nets and traps and notebooks, surveyors and 
inspectors count insects, analyze population levels and 
threat, and report to Hamilton throughout the week, with 
a Wednesday deadline. She and other staff in DATCP’s 
Plant Industry Bureau write up the reports on Thursday, 
add a weekly “look ahead” for what’s on the pest horizon 
and a growing degree days chart. When it’s all done, an 
email goes out to a list of more than 2,100 subscribers 
letting them know the new Bulletin has been posted 
online. Of course, it’s available for anyone to view, but 
without a subscription, you’ll have to rely on your memory 
to check it out every week. It’s also available via link from 
the University Wisconsin Crop Manager online news. 

Although the federal reporting requirement ended 30 
years ago, the Pest Survey and Wisconsin Pest Bulletin is 
still federally funded. In addition to the crops and pests we 
routinely survey for, we sometimes also receive funding to 
conduct specialty crop surveys for exotic, or non-native, 
pests. For example, we conducted a four-year survey of 
vineyards looking for exotic fruit moths. There has never 
been a cost to growers to receive the Bulletin, even in the 
days when paper copies arrived in their mailboxes. 

You can find the Bulletin at http://datcpservices.wisconsin.
gov/pb/index.jsp, where you can also subscribe to get the 
weekly email reminder, view back copies all the way to 
2001, or print PDFs. 

For more information, you can contact Krista Hamilton, 

krista.hamilton@wi.gov, 608-220-7378.

Entomologist and Pest Bulletin editor Krista Hamilton checks a 
pheromone trap in a survey checking for exotic pests in vineyards.
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Over the past decade, honey 
bees in the United States have 
experienced unprecedented 

declines.  Scientists believe that these 
bee losses are caused by a variety of 
factors including pesticide exposure, 
loss of floral resources in the landscape 
due to intensification of agriculture, and 
infestation of hives by parasitic mites.  
For the past ten years, bee keepers have 
reported average losses of ~30% each 
winter with some bee keepers reporting 
upwards of 90% colony losses (Bee 
Informed REF).  Although bee keepers 
can “replenish” their colonies to some 
extent by splitting the remaining healthy 
colonies into multiple hives, these losses 
are not sustainable in the long run for 
beekeepers or modern agriculture.  

In Wisconsin, a number of crops 
depend on insect pollination in order 
to produce a crop, including apples, 
cranberries, pumpkins, cucumbers, 
cherries, and raspberries.  Many growers 
of these crops bring in managed honey 
bees each year during bloom to ensure 
good pollination.  With 
the decline in honey 
bees, however, growers 
are finding that managed 
hives are becoming more 
scarce and expensive.  
The good news is that 
wild, native bees are also 
good pollinators.  In fact, 
more than half of all bee 
visits to apple blossoms 
are by wild bees!  By 
using bee-friendly 

management practices, growers can 
encourage wild bee populations on their 
farm and rely less on honey bees.  

In our current research project, we are 
working with Wisconsin apple growers 
to understand how one management 

BY HANNAH GAINES DAY

Pollinator     
Research:
Managing alternative 
pollinators through 
understory management in 
Wisconsin apple orchards 

Collecting data. Photo: Hannah Gaines Day

Honey bee on apple blossom. Photo: Hannah Gaines Day
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practice influences wild bee behavior.  
Specifically, we are studying how 
understory mowing during bloom 
influences the rate at which wild 
bees visit apple blossoms and, as a 
result, effects fruit set.  By mowing the 
understory, growers remove non-crop 
flowers such as dandelions.  Dandelions 
in the understory could draw bees away 
from the apple blossoms leading to 
reduced fruit set.  Alternatively, leaving 
the understory unmowed could make 
the orchard more attractive to wild bees, 
drawing them in from the surrounding 
landscape.  So should apple growers 
mow the understory or not?  Does 
mowing the flowers cause wild bees 
to visit apple blossoms more often, 
increasing fruit set?  Or should growers 
leave the flowers in the understory in 
an attempt to draw more bees into 
the orchard from the surrounding 
landscape?  

Grower collaborators
In the first year of our study, we 
observed bees and measured fruit set 
at 19 apple orchards across southern 
Wisconsin.  These orchards represented 
a wide diversity of operation scale, 
management practices, and production 
goals (e.g., fresh fruit, cider).  The 
orchards ranged in size from 0.5 to 160 
acres and included small scale, backyard 
orchards as well as huge production 

operations.  
Management practices 
included conventional, 
organic, and no-spray.  
Fifteen orchards had 
honey bees present 
during apple bloom  
while four did not.  We 
also chose these  
orchards to span a range 
of different landscape 
types as previous research 
has shown that wild bees 
respond to habitat in the 
landscape.  We visited 

each orchard four or five times over the 
course of the spring to meet growers, 
set up our study equipment, and 
collect data.   

Preliminary results
We found fewer bees on apple 
blossoms when dandelions were 
present in the understory (i.e. not 
mowed), although this trend may 
not be statistically significant (fig. 1).  
This pattern is likely due to bees being 
drawn away by the highly attractive 
dandelion flowers.  The same trend 
was found in our fruit set data with 
slightly lower fruit set in areas where 
dandelions were present (fig. 2).  
Regardless of whether the difference in 
fruit set is statistically significant, the 
level of fruit set in both mowed and 
unmowed areas was greater than what 
apple growers aim to get for optimal 
fruit production (~10%).  That means 
that, despite any differences in wild bee 

behavior when dandelions are present 
or absent, fruit set was more than 
sufficient for a good crop.

Future direction
This fall and winter we will continue 
to analyze our data to determine 
whether the patterns we found are 
influenced by the presence/absence of 
honey bees or differences in habitat 
in the surrounding landscape.  Next 
spring we will continue our research 
following similar methods to 2016.  
We look forward to being out in the 
orchards again.

Request!
We are hoping to find more orchards 
WITHOUT honey bees for our 
research next year.  Are you an apple 
orchard in southern Wisconsin and 
don’t plan to have honey bees next 
spring?  Would you be interested in 
participating in our study?  Please 
contact hgaines@wisc.edu.

Further resources
Bee research: Gratton Lab, http://
gratton.entomology.wisc.edu

Wild bee conservation: The Xerces 
Society for Invertebrate Conservation, 
www.xerces.org

Honey bee health: The Bee Informed 
Partnership, www.beeinformed.org

Counting fruit set data. Photo: Katie Hietala-Henschell



Ask a farmer why they like the 
work they do and you will 
typically hear “I like being 

my own boss” and not “I like being 
a boss.” You also might hear “I like 
working outside” but most likely not 
“I like working in my office on the 
computer.”  Other answers might be “I 
love working with plants (or animals)” 
or “I like having my hands in the 
dirt” or “I like working with tools and 
machines.” Sound familiar? Less likely 
would be “I like creating and using 
spreadsheets and reviewing financial 
statements.” 

This is not to say that the primary 
reasons a person enjoys farming 
are wrong or unnecessary. It does 
highlight that business management 
may not be the favorite aspect of 
farming for many of us. It also 

suggests that perhaps this is an area 
that might easily be neglected or 
where a person might need help or 
training. Wouldn’t it be great if all that 
record-keeping resulted in being able 
to compare your results with other 
farms—either similar or dissimilar in 
scale and markets—so you could make 
more informed decisions 
about crops and markets 
and pricing? Getting real 
utility out of record-
keeping (beyond doing 
your taxes!) makes it feel 
more worthwhile.

I remember hearing 
a farmer say that 
whenever she was in her 
office at her computer 
doing bookkeeping or 
some other task that she 

felt panicky and guilty. “I should be 
out farming!” was ringing in her head. 
Then she stepped back and thought, 
“you know, I am farming when I am 
in my office!” Administrative, record-
keeping, or other management 
tasks are just as important to a 
successful farm business as outside 

Make Farm Business Record-keeping and 
Financial Management a Routine... 

                         and Purposeful

 

An example of the type of  benchmark information that could be 
available to vegetable growers using survey data.
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daily chores and comparing your 
farm against benchmarks can be 
extremely illuminating as you work 
toward becoming more profitable and 
sustainable.

How much time does it take to do all 
those management and administrative 
chores? How, in the face of an often 
hectic growing season, does one 
find time to tend to those important 
tasks when the peas need to be 
picked (again) and the tomatoes 
need trellising and the next round of 
sweet corn needs to be planted…not 
to mentioned the other 100 things 
on the to-do list? And the growing 
season is exhausting! It is easy to say, 
“I’ll pay and record those bills in my 
accounting system tonight.” By the 
time evening rolls around, you are 
exhausted and decide, “I’ll do that 
tomorrow.”

If you do stay on top of record keeping 
and farm financial management, tip 
your cap and take a bow. Many of the 
farms I know that excel at the business 
of farming, are those where there is a 
team approach to farm management: 
the farm is run by two or more owners 
and responsibilities are divided and 
there is a designated person who has 
business and financial management 
skills (and motivation) to stay on top 
of “all the paperwork.” Some well-run 

farm businesses have an 
owner who has brought 
financial management 
skills from another 
career.

If you are not blessed 
with those skills—or a 
spouse or partner with 
them—it may make 
sense to seek hired 
professional help. Hired 
help on fresh fruit and 
vegetable farms is a 
practical necessity for 

all but the smallest farms but many 
growers only think about hiring 
help for field work, not office work. 
This ignores the fact that while field 
chores are vital, so too is staying 
on top of business and financial 
management…and it can have a big 
impact on farm profitability. Every 
farmer knows that 
to stay on top of 
weeds, insect pests, 
and diseases, you 
need to observe 
your fields and crops 
on a regular basis. 
The same is true of 
staying on top of the 
financial health of 
your farm.

Most of us live 
and breathe crop 
production and it 
becomes routine to 
walk the fields and 
make notes on where 
to send employees 
to weed or that it is 
time to spray Bt on 
the cabbage. Less 
intuitive is how 
often to reconcile 
the books or review 
financial statements. 
One resource to 

help those of us who struggle with 
developing business management 
routines is the Carrot Project’s 
“Financial Calendar Tool.” This tool 
offers guidance on how often you 
should perform operational and 
financial management tasks such as 
reviewing profit and loss statements, 
balance sheets, product pricing, and 
cash flow. The tool is a four-page pdf 
file, free to download at:  
https://nesfp.org/resources/carrot-
projects-financial-calendar-tool

It is important to schedule regular 
office hours to deal with business 
management tasks in a regular, timely 
manner. Some growers utilize a 
particular day of the week for office 
work.  When the season gets busy it 
can be difficult to stick to a routine 
but when sales are at their peak it is 
even more important to stay on top of 

VeggieCompass is a tool created by the University of Wisconsin 
to help vegetable growers actively manage for profit.
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record-keeping because the stakes are 
higher.

If you routinely don’t have time 
for record keeping, consider hiring 
someone to help with those tasks 
or hire more field workers to free 
up some of your time to sit down 
at your desk. This can seem hard to 
justify but farms that are well-run 
businesses have prioritized business 
management in some fashion. It is 
also wise to look at employees not 
just as an expense and a management 
headache but an investment in your 
farm: its development, its profitability 

and your own quality of life. A recent 
post to the Market-Farming Listserve 
jumped out at me in this regard: 
“Once I hired employees, the first 
question I asked myself was: Why 
didn’t I hire someone sooner?”

As the growing season winds down 
into another Wisconsin winter, there 
are more opportunities to examine 
sales, expenses and profitability. For 
many of our farming neighbors, off-
season business management means 
not only delving into their own 
financial figures but comparing their 
productivity and profitability with 
other farms and industry averages. 
For example, corn and soybean 
and dairy farmers have access to 
benchmarks including average costs 
and net profit per acre and return on 
investment ratios. 

How often have I wondered if my 
costs, especially labor, are in line with 
other vegetable farms and wondered 
how my net profit per acre compares 
with similar farms? I am curious 
whether my wholesale focused farm 
is as profitable (or more profitable?) 
than farms focusing on direct 
markets. I do not get as high a price 
selling peppers for processing than 
at a farmers’ market but I can sell a 
lot more and my marketing and sales 
costs are lower. 

The reason corn, soybean, and dairy 
farmers have access to financial 

benchmark 
information is 
because they share 
data. It is collected 
and analyzed and 
made available 
to everyone in 
the industry. 
Starting this year, 
the University 
of Wisconsin 
has launched an 

effort to develop a similar system for 
vegetable growers. In fact, some of you 
may have completed a confidential 
survey on the finances of your farm 
earlier this year. This survey will be re-
opened November 28. We have a target 
of 200 farms so the resulting data will 
yield meaningful benchmarks to help 
you and your fellow growers better 
understand the financial landscape 
of vegetable farming in Wisconsin 
and make decisions to improve 
profitability and quality of life. 

For more information or to complete 
the survey, please contact John 
Hendrickson at jhendric@wisc.edu  
or 608-265-3704.

In return for completing the survey, 
growers will receive $50 and an initial 
financial analysis of their farm. The 
primary goal of this survey effort 
is to develop a permanent service 
that assists vegetable growers in 
determining how they are doing 
financially relative to farm and family 
goals and relative to other farms. 
Please join us!

On-line tools can help make record keeping 
easier.
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This year the Wisconsin Apple Growers Association has funded 
two research projects.

Statewide Monitoring of the New Invasive Brown 
Marmorated Stink Bug
WAGA funded this project proposed by Christelle Guedot for 
$5,996.  

The main objective of this project is to monitor for the presence, 
first appearance, and phenology of the new invasive pest 
brown marmorated stink bug in Wisconsin apple orchards.  
Another objective is to provide in-season timely updates on the 
occurrence of BMSB as well as educational materials through 
field days, emails, newsletters and the Fruit Team website on 
how to identify, monitor and manage this new pest.

Apple is host to over 50 insect and mite pests in the Midwest.  
BMSB was accidentally introduced from Eastern Asia and was 
first detected in the continental U.S. in Pennsylvania in 1998.  
It  has now been detected in 42 states and was first found in 
Wisconsin in 2010.  

Since 2010, reports in Wisconsin have been confirmed in urban 
areas in 11 counties towards the South Eastern side of the state.  
Numbers were slowly increasing until fall 2015 when dozens of 
specimens were often reported at different locations.  

Typically BMSB populations slowly buildup in urban areas as 
BMSB adults overwinter in homes and protected areas until 
they reach the level of “nuisance problem”, about five years after 
the insect is detected.  Once this level has been reached, the 
insect seems to quickly build up populations and move to the 
“agricultural and nuisance problem” level as populations start to 
spill over into agricultural crops.

The last level is “severe agricultural and nuisance problem 
reported” and nine Mid-Atlantic states have now reached this 
level with very high population levels and damage reported 
to agricultural crops, including apple.  Our neighboring state 
Michigan, also detected BMSB in 2010 and they are now finding 
BMSB in agricultural crops and are reporting crop damage.

BMSB is highly polyphagous and shows a preference for trees 
with reproductive structures.  Apple, among other crop and 
non-crop hosts, is highly preferred by BSB and crop losses in 
apple alone reached an estimated $37 million in the  

Mid-Atlantic region in 2010.

BSMB will potentially become a major threat to the Wisconsin 
apple industry and a rapid response system is needed to prevent 
populations from reaching unmanageable levels.  Research is 
ongoing throughout the country to develop monitoring and 
management strategies, including biological control, mass 
trapping and chemical control.

Evaluation of NC140 apple rootstocks in Wisconsin
WAGA funded this project proposed by Matt Stasiak for $3,225.

The objectives to this proposal were 

• to evaluate the performance of new apple rootstocks under 
Wisconsin’s growing conditions.

• to evaluate the impact of new apple rootstocks on tree 
performance and fruit quality under Wisconsin growing 
conditions.

• to better understand the impacts of biotic and abiotic 
stresses on scion/rootstock combinations in Wisconsin.

The proposed research will enhance economic viability of apple 
orchards in Wisconsin through improved selection of rootstocks 
leading to greater production efficiency and improve fruit 
quality.  New high-density apple orchards require the selection 
of dwarfing, disease resistant, cold hardy and highly productive 
rootstocks that will accelerate tree establishment and lead to 
faster return on investment with minimal tree mortality.

Continued testing will provide a thorough evaluation of 
promising rootstocks, multiple genetic systems, and planting and 
training system efficiencies.  

The NC 140 rootstock evaluation project has and will continue 
to lead to sound recommendations for growers and nurseries 
based on widespread knowledge of adaptability and performance 
of plant material.  Going forward, outreach will be integral to 
the project.  Using Extension, members of NC-140 will expand 
availability of information electronically, in addition to regional 
and local websites.  Additional outreach efforts will continue 
including written material for growers and other stakeholder 
groups, on-site and other educational programs in Wisconsin 
(presentation at the 2017 WFFVC) and at national and 
international grower and scientific meetings.

Apple Growers  
Fund Research
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Corks ‘n Cuisine
A Night of Vine Dining: Join your friends and neighbors at this event featuring Wisconsin wines paired with a fantastic
meal prepared by Kalahari’s top chef. Sunday Night, 6pm. Cost is $70 per person and seating is limited. Reservations
are required.

2017 Wisconsin Apple Cider Contest
• Contest is open to WAGA members.
• Cider entered must be produced in Wisconsin from apples grown in Wisconsin.
• One, two-gallon entry (same batch) per orchard is allowed.
• All cider submitted must have been frozen but must be in a liquid form at 

entry time.
• Cider entries will be divided into two categories for judging: Raw/Ultra-Violet 

& Pasteurized
• Apple varieties used in production must be provided.
• Conference attendees will judge cider entries in the Trade Show Area from 

Noon until 5:00 p.m. on Monday.
• Judging guidelines include consideration of appearance, color, clarity, flavor, taste, uniqueness and aroma.

Contest entries may be dropped off on Sunday or Monday before 10:00 a.m. at Registration. Contest results will be
announced in the Apple Room prior to the 9:15 a.m. session on Tuesday. All contestants should be present.

Silent Auction
•  Attendees and Exhibitors are encouraged to bring items to donate for the Silent Auction. (No chemicals and only items in good 

condition.)
• Silent Auction items will be on display for bidding in the Trade Show area during Trade Show hours.
• The items go to the highest bidder with proceeds going to the organization of the donor’s choice.
• Final bids will be accepted until 10:30 a.m. on Tuesday. Attendees with the winning bids should then pick up their items and take 

them, with the bid sheet, to the registration desk to pay for their new treasure before they depart the conference.
• To make a donation, simply bring your item to the registration desk, complete an auction bid sheet – that’s it!
   Your item will be placed on the silent auction giving you credit for the donation

Nametags must be worn throughout the Conference to enter the Trade Show and 
educational program sessions.

University of Wisconsin-Extension programs are open to all upon payment of Conference registration fees when applicable. Membership in commodity organizations is encouraged
to promote agricultural industry interests but is not a requirement for participation in Cooperative Extension programs. UW Extension must furnish mailing lists upon request. If
you do not want your contact information made public, please mark the appropriate box on the registration form, making the information confidential.

Wisconsin Fresh Fruit &
Vegetable Conference 2017

KALAHARI RESORT, WISCONSIN DELLS • JANUARY 22 - 24, 2017

Registration and the Latest Conference Schedule at:

www.wffvc2017.info
on your computer, tablet or smart phone

16 | A Wisconsin Perspective
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Conference Exhibitors
 
BUSINESS  PRODUCTS WEBSITE

Abbott Company ...............................................Labeling and production identification systems ......................... www.abbottcompany.net
Ag Resource, Inc. ...............................................Supplies & equipment, berry plants, irrigation, fertilizer ............. www.agresourceincmn.com
AgSource Laboratories ........................................Soil & plant tissue lab analysis ............................................... www.agsource.com
Arysta Life Science .............................................Crop protection products ........................................................ www.arystalifescience.com
Badgerland Financial ..........................................Financial products ................................................................. www.badgerlandfinancial.com
Brick Packaging.................................................Specialty packaging; corks, bottles, barrels .............................. www.brickpackaging.com
Carlin Sales/Progreen Plus .................................Horticultural supplies ............................................................. www.carlinsales.com
Certis USA ........................................................Biological Crop Protection ...................................................... www.certisusa.com
Contree Sprayer & Equipment Co. .......................Sprayers and parts and pumps, banjo fittings ........................... www.contree.com
Crop Production Services(CPS) ............................Orchard supplies and farm chemicals ....................................... www.cpsagu.com
Durand-Wayland, Inc. .........................................Packing house equipment, ag sprayers .................................... www.durand-wayland.com
End of the Trail Candy Shoppe .............................Caramel and Confectionary Products ....................................... www.endofthetrailcandy.com
Evans Manufacturing Company, LLC .....................Custom metal products .......................................................... www.evansmfgco.com
Gempler’s Inc. ...................................................Hard-to-Find Products in Horticulture, Grounds Maintenance, 
 Safety, Workwear, Footwear, Pest Mgmt, Shop Spls, Tires ......... www.gemplers.com
Glacier Valley Enterprises ....................................Produce packaging and signage for produce ............................. www.glacierv.com
JET Harvest Solutions .........................................SWD control ........................................................................ www.jetharvest.com
Koppert Biological Systems, Inc. ..........................Pollination and Pest Management .......................................... www.koppertonline.com
Macro Plastics ...................................................Plastic bins ..........................................................................
MDT & Associates .............................................Vineyard/nursery/orchard supplies ........................................ www.mdtgrow.com
Midwest Vineyard Supply ...................................Vineyard & orchard supplies .................................................. www.midwestvineyardsupply.com
Mobile Media Group ..........................................Web-based marketing services ............................................... www.tcmobilemedia.com
Monte Package Company ...................................Packaging for fruits & vegetables ........................................... www.montepkg.com
Motomco Ltd ....................................................Rodent Control Products ........................................................ www.motomco.com
Northeastern Vine Supply ...................................Cold hardy grapevines ........................................................... www.nevinesupply.com
Nourse Farms, Inc. ............................................Nursery stock of berry plants; strawberries, 
 raspberries, blueberries, blackberries, and currants .................... www.noursefarms.com
Rincon-Vitova Insectaries, Inc ..............................Beneficial insect & biological pest control ................................. www.rinconvitova.com
Rispens Seeds, Inc. ............................................Vegetable Seeds .................................................................. www.rispensseeds.com
Rockford Package Supply ...................................Produce Packaging ............................................................... www.rockfordpack.com

3

Wisconsin Fresh Fruit & Vegetable Conference 2017

The following businesses have signed up early for the Wisconsin Fresh Fruit & Vegetable 
Conference Trade Show. More exhibitors are being added every day. Check out  
www.waga.org for a complete list of 2017 exhibitors.

Continued on next page



22 | A Wisconsin Perspective

3

Wisconsin Fresh Fruit & Vegetable Conference 2017

Conference Exhibitors (continued)
 
BUSINESS  PRODUCTS WEBSITE

Rupp Seeds ......................................................Vegetable Seeds .................................................................. www.ruppseeds.com
Rural Insurance Company ...................................Insurance ............................................................................ www.ruralins.com
Scott Laboratories ..............................................Wine making consulting, fermentation .................................... www.scottlab.com
Siegers Seed Company ......................................Vegetable seed .................................................................... www.siegers.com
Stan Peterson Fruit Tree Sales .............................Fruit Trees & Chinook Wind Machines ..................................... www.fruit-treesales.com
Stokes Seed Inc. ...............................................Full line vegetable and flower seeds........................................ www.stokeseeds.com
Superior Wind Machine Service ...........................Frost protection wind machine................................................ www.orchard-rite.com
TH Agri-Chemicals, Inc. .......................................Agricultural chemicals and fertilizer ......................................... www.thagrichemicals.com
UW - Center for Integrated Ag Systems ................UW Programs ...................................................................... www.cias.wisc.edu
Walter H Jelly, Ltd .............................................Safety seals for containers ..................................................... www.walterjelly.com
Wilbur-Ellis Company .........................................Chemicals & Fertilizer ........................................................... www.wilburellis.com
Windridge Implements .......................................Vegetable & vineyard equipment ............................................ www.windridgeimplements.com
Wisconsin Department of Agriculture,  Information about plant pests, pesticide use
Trade and Consumer Protection ...........................and pollinator protection ........................................................ http://datcp.wi.gov

Companies interested in exhibiting at the Conference should call 920-478-4277 or email  
chuck@acmadmin.com.
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Business Directory

•Crop Protection   
      Chemicals
•All Major Brands of Seed
•Orchard Supplies and 
      Packaging
•Pruning Equipment
•Berry Containers

Contact any of 
the staff at CPS
Brian Nelson
Bob Howe
Kim Ziegler

Spectrum Technologies, Inc.
3600 Thayer Ct.  Aurora, IL 60504

www.specmeters.com
Email: mrohrhoff@specmeters.com

Affordable devices to detect frost, measure 
nutrient levels, soil qualities, light, weather, 
and other factors affecting plant growth.  

Over 15,000 customers count on Spectrum’s 
technology for their growing needs. 

AgSource Laboratories  
106 N Cecil Street, PO Box 7

Bonduel, WI  54107
715-758-2178

Email: Bonduel@agsource.com
www.agsource.com

Soil, plant tissue & fruit analysis.   
Nutrient Management Plan Writing

Putnam Plastics Inc.
Gary Spacht

255 So Alex Rd
West Carrollton, OH  45449

800-457-3099
937-866-9365 Fax

Email: packaging@putnamfarm.com
www.putnamfarm.com

 Packaging Solutions for any season.   Call for 
a free catalog.

Krohne Plant Farms, Inc.
William Krohne
65295  CR 342

Hartford, MI  49047
269-424-5423

Email: info@krohneplantfarms.com 
www.krohneplantfarms.com

Growers of quality strawberry and 
asparagus plants.

Swihart Sales Co.
Roger Swihart

7240 Cty Rd AA
Quinter, KS 67752

800-864-4595
www.swihart-sales.com 

We offer a complete line low-volume 
mist sprayers.   Excellent for vegetables, 

vineyards, orchards, nurseries, 
Christmas trees, etc.

Nourse Farms, Inc.
Nate Nourse, Sales Director

41 River Road, 
South Deerfield, MA 01373

Ph: 413-665-2658 Fx: 413-665-7888
EMail: info@noursefarms.com 

www.noursefarms.com
The Best Berry Plants.

Free Catalog and Plasticulture Guide

TH Agri-Chemicals, Inc.
Robert L. Zimpel

Plainfield, WI  54966
866-666-THAG

robertz@thagrichemicals.com
A full line of chemicals for apples, 
strawberries and specialty crops.

To Advertise:

To advertise in  
Fresh Magazine, call  

(920) 478-4277

N15721 Schubert Rd
Galesville, WI  54630

800-551-5707
608-539-2093-Fax
www.cpsagu.com

End of the Trail Candy Shoppe, LLC
Steve Guth, Proprietor
928 East Main Street
Waupun, WI  53963

Ph:  920-324-3331 or 800-236-3331
Fax:  920-324-4322

Email:  candyman@powercom.net
Bulk Caramel, Canned Caramel, Caramel 

Apples, Caramel Corn, Cheese Corn, 
Caramel Apple Corn.

Call for Samples

Carlin Sales is a family-owned distributor of 
grower supplies since 1972. Serving the  

Midwest from four branches in Wisconsin, 
Illinois and Minnesota.


