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How to use this guide
Landowners have many choices about what crops to grow. The decision often boils down to economics
and maximizing return on investment for a particular crop on a particular acre of ground. However, other
factors come into play as well. Issues like how to grow the crop, where to market the commodity, risks to
production, site selection, and many more will play some role in a landowner’s decision on what to plant.
Getting the most up-to-date information on alternative crops, based on what other growers are actually
doing, can go a long way in fully informing a landowner to the various opportunities for growing perennial
crops like trees and shrubs.
This document features six different perennial crop options and has been organized in such a way that landowners and farmers can get a feel for whether a particular crop makes sense for them. Using feedback and
input from existing growers, an enterprise worksheet and financial model has been completed showing the
potential return on investment for each crop.
Landowners were interviewed to solicit feedback on their specific management practices, production data,
pricing information, critical issues to success, and some tips for others that might be interested in getting
started with a perennial crop.
Finally, additional resources are presented so that the landowner can dig even deeper and learn the
intricacies of the specific crop. This guide is not all encompassing and does not entail everything a grower
would need to know to successfully grow one of these six crops; however it provides the basics and further
information so that a new grower has the necessary context when making land management decisions.

4 Trees Forever • July 2014

A Landowners Guide to Perennial Crop Options

Aronia Berry
Aronia (Photinia melanocarpa) is
a relatively new name given to
the plant black chokeberry. It is
commercially grown in Poland
and other eastern European
countries but is a fairly new crop
for the Midwest. The aronia berry
has garnered fame as being a
”superfruit” because of the high
levels of antioxidants found in the
berries, higher than any other berry
including blueberry, acia, and goji.
It also has a deep purple color that
can be used as a dye.
Aronia berry is a good perennial
crop option for several reasons.
First, aronia is very productive,
with per bush yields reported
at 15-20 lbs. of berries. Second,
the berries are firm and hold up
well during harvesting, handling,
and processing. Finally, proven
cultivars are available to growers.
Nero, Viking, and Galicjanka
are all cultivars that are grown
commercially and have a history of
production. The aronia industry in
the United States is growing rapidly
as uses for the berries become more
widespread.

What you need to know
Site selection
Aronia is a hardy plant that can
survive harsh conditions. It can
tolerate a wide range of conditions
but does best in well-drained soils.
For commercial production of highyielding plants, choose sites with
deep loamy soil and full sun. Aronia

likes slightly acidic soil with
a pH range of 6.1 – 6.9.
Avoid heavily compacted
areas or soils with poor
drainage.
Marketing
The taste of aronia berry
is a significant marketing
challenge. The berries
have an astringent taste
and dry mouth feel and
are not conducive to
pick-your-own or fresh
sales. Freezing the berries
does seem to mitigate the
astringency so they can be
eaten directly.
Berries are primarily used
in value-added products
like baked goods, jams/
Aronia has firm dark purple berries that are high in
jellies, salsas, gummy
antioxidants with numerous health benefits.
chews, and juices. Aronia
juice is blended with
The North American Aronia Berry
sweeter fruit juices such as apple or
Cooperative was recently formed
pear to enhance the nutrient
by growers from throughout the
content or deepen their color.
Midwest. This group will initially
Aronia juice is also used in
aggregate berries from growers
winemaking and represents an
and hire a custom processor to
untapped market as wineries
manufacture some labeled aronia
continue to seek out new and
products. The cooperative will also
interesting flavored spirits.
market berries to some large endusers who have shown interest in
Given the off-putting taste, direct
American-grown berries. As the
marketing to consumers will need
general public becomes more aware
to highlight the healthy aspects
of aronia and the health benefits
of consuming aronia berries and
of consuming these nutrient dense
include consumer education on how
berries, the cooperative will position
they can be used in recipes. More
itself as the premiere source of
realistically, growers will look to sell
American-grown berries and will
berries wholesale to value-added
seek to bring new growers on board.
processors.
Trees Forever • July 2014
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Cultivars
In the United States aronia has
a long history as an ornamental
bush because of its lovely white
flowers. In the landscape industry,
selections were made based on size
and color with little consideration
given to berry production. In
Europe, Russia, and elsewhere, the
focus was on berry production and
breeding highly productive bushes.
Therefore, many of the cultivars
grown today originated overseas
and are prized for their productive
capacity. At full production
individual bushes can yield between
15-20 lbs. of berries. Viking, Nero,
and Galicjanka are good varieties
for berry production and are widely
available from nurseries throughout
the Midwest.

Things to keep in mind
Pest and disease issues
Aronia has few pest and disease
issues but has only been grown
commercially for about 10 years. So
few acres of aronia exist that pest
and disease issues may simply have
not shown up yet. Some growers
have reported problems with
varnish bugs and Japanese beetles.
Rabbits, deer, and mice can be a
concern but are not a real threat to
production, preferring other browse
to aronia. Birds can steal berries and
some growers have even gone so
far as to net the rows of bushes to
keep the birds from eating too many
berries. However, these appear to
be isolated incidents which typically
occur in the first few years when
production is limited. Once in full
production, what few berries the
birds eat will not be missed.
Weed control
Weed and grass control is important
for commercial production in
maintaining high yields. Weed
6 Trees Forever • July 2014

Aronia is a very productive plant yielding up to 15 lbs. of berries per bush. For commercial
production an over-the-row blueberry harvester is used to collect the fruit.

fabric can be used, as can wood
chips and mowing. Many growers
use chemical treatments to keep
weeds and grass in check, spraying
a band approximately 2 ft. on either
side of the row. Whichever method
is used, diligence and timeliness will
be important.

consuming. Growers using a
harvester typically plant bushes
closer together to achieve a solid
hedgerow for improved picking. In
addition, bushes are often pruned
up to at least one foot from the
ground since the machine can’t
reach the lowest-hanging branches.

Harvesting
Commercial blueberry harvesters
work well for aronia and keep
harvest labor costs low. At full
production an acre of aronia can
yield more than 10,000 lbs. of
berries, making hand harvesting
possible but expensive and time

Running the numbers
The accompanying worksheet
outlines many of the assumptions
used in the economic analysis.
The figures are based on feedback
received from growers as well
as estimates when needed. For
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instance, future yield projections
are estimated but appear to be
conservative based on actual figures
reported by growers. Ranges
are given for various expenses to
reflect differences in materials and
management.
Expenses fall within three main
categories: establishment,
maintenance, and harvest. For
aronia, establishment is a significant
cost estimated at more than $6,400
per acre. Annual maintenance
costs are low and consist mostly of
labor for mowing and trimming.
Harvesting is a significant expense
that is proportional to the amount
of berries harvested. Custom

harvesters charge anywhere from
$0.30 - $0.60 per pound and a
producer-owned machine, covering
adequate acres, can harvest for even
less. Cold storage is an estimate
and allocation of harvest expenses
is fluid. For example, the North
America Aronia Berry Cooperative
will provide totes and cold storage
options for clusters of growers,
reducing the cost to the landowner.
A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site, with irrigation,
and roughly 10% mortality after
the establishment year. Based on
the model, a grower might expect

Aronia Worksheet
Assumptions
1 acre = 908 plants
3630 linear ft

price = $0.50/lb
labor = $10.00/hr
Example

Your Farm

Income
Yield
Price Per Pound
Total Income

Lbs (15) x plants (908)
$0.50- $1.00

$6,810 - $13,620

Expenses
Establishment Cost
Plant material
Site prep
Weed barrier
Irrigation
Mulch
Soil Test
Planting cost
Sub-total
Labor & Maintenance
Rent/Land Cost
Soil test
Mowing (X6-12)
Weed control
Weed trimmer
Replacement
Fertilizer
Pruning
Sub-total
Harvest & Marketing
Harvest
Refridgerated Storage
Misc.
Sub-total

13,620

Example
$2.00 - $3.50
$40 - $150/acre
$0.30 - $1.50/linear ft
$0.20 - $0.50/linear ft
$0.50 - $1.00/plant
soil test
$0.50 - $2.50/plant

every 3 years
$22/each
2X per year
3X per year
10%
fertilizer & labor estimate
labor

$0.20/lb
$200 - $500 (YR's 3-12)

$1,816- $3,178
$40 - $150
$1,089 - $1,362
$726 - $1,815
$454 - $908
$60.00
$454 - $2,270
$3,732.80 - $12,010

$100 - $400
$60.00
$132 - $264
$30.00
$163.35
$180 - $315
$100.00
$80 - $150
$933 - $1,658.15

Your Farm

to see a positive return in Year
Four of $204.65 (annual income
exceeding annual costs). Breakeven
(the point at which income exceeds
all prior costs of establishment,
maintenance, and harvest) can be
achieved in Year Eight with healthy
yearly returns possible after that.
As the financial model depicts, a
grower could reasonably expect
to generate a total profit of more
than $38,000 over 20 years, with
the bulk being generated in Years
Eight through 20. This equates to an
average annual return of $1,930.41
per acre.

Summary
Aronia is a high-value specialty crop
with considerable productivity and
an emerging market. However,
berries are still imported from
Europe and few existing marketing
channels exist in the Midwest. The
formation of the North America
Aronia Berry Cooperative could
play a crucial role in expanding
aronia as a commercial crop in the
Midwest. Risks include weather as
well as market demand to support
the current ramp-up in production.
Compared to other perennial
crop options, aronia berries have
fewer risks and significant rewards
to the rural landowner that has
connections with a buyer.

$2,724.00
$200 - $500
$100.00
$3,324.00
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Aronia berry Resources
Midwest Aronia Association (MAA) - http://midwestaronia.org/
The Midwest Aronia Association is a non-profit organization with the sole
purpose to investigate, improve, and promote all aspects of aronia growing.
We hope to empower our members by providing information from experts in
the agricultural and marketing community.
AgMRC – http://www.agmrc.org/commodities__products/fruits/aroniaberries/
The Agricultural Marketing Resource Center is a one stop shop for all things
related to marketing agricultural products. From business development to
information on specific crops and management systems they touch on it all.
Several tools and resources are available on-line including webinars, market
and industry news, and value-added opportunities.
Cornell Fruit Resources - http://www.fruit.cornell.edu
Cornell University in New York has an excellent team devoted to tree fruits
and berries with all kinds of useful knowledge on small fruits and berries.
Timely topics related to all phases of production are touched upon including
Integrated Pest Management, diagnostic tools, marketing and more/
The National Aronia Council - http://nationalaroniacouncil.wordpress.com
The National Aronia Council is sponsored by the Mid-Atlantic Aronia Growers
Association and is intended as a national forum for all segments of the aronia
industry from farmers to processors and retailers. Information sharing,
promotion, and supporting research are all goals of the council.
Iowa State University Ag Decision Maker - http://www.extension.iastate.
edu/agdm/homepage.html
The ISU Extension Ag Decision Maker is an agricultural economics and
business website hosting a range of tools for the grower. They have prepared
an aronia production budget excel tool that allows landowners to enter their
own values and assumptions when planning an orchard. On the Ag Decision
Maker homepage simply search for Aronia, and you will be able to download
the spreadsheet.
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Seedling Sources
Winding Creek Gardens
Larry and Nancy Turner
1275 Taylor Ave.
Belmond IA 50421
P. 515-571-3264
Bellbrook Berry Farm - http://www.
organicaronia.com
HH Wild Plums - http://www.hhwildplums.com
Raintree Nursery - http://www.
raintreenursery.com/
Aroniaberry Services of Northeast
IA - http://aroniaberryservicesofneiowa.com

$-

Year 1

$150.00

$1,815.00

$726.00

$590.20

$454

$60

$6,065

Site prep

Weed Barrier

Irrigation

Mulch

Planting cost

Soil Test

sub-total

$270

$45.00

$225

Year 2

$163.35

Annual Return
20 year Return

($917.35)

($7,529.70)

($6,612.35)

$1,135

Total Revenue
Total Cost

($6,612.35)

$904.00

sub-total

($7,741.40)

$204.65

$2,065.35

$2,270

$1,358.00

$100.00

$350.00

$908.00

$707.35

($6,568.75)

$1,172.65

$3,367.35

$4,540

$2,266.00

$100.00

$350.00

$1,816.00

$1,101.35

($4,102.90)

$2,465.85

$3,436.15

$5,902

$2,810.80

$100.00

$350.00

$2,360.80

$625.35

$200.00

$100.00

$163.35

($1,240.25)

$2,862.65

$3,947.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$773.35

$200.00

$1,814.40

$3,054.65

$3,755.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$581.35

$200.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 8

20 year Avg Annual Return/acre $1,930.41

($7,946.05)

($416.35)

$1,551.35

$100.00

Misc.

$917.35

$350.00

Refrigerated Storage

$6,612.35

$454.00

Harvest berries

Harvest & Marketing Cost

$647.35

$547.35

sub-total

$647.35

$200.00

$200.00

$110.00
$30.00

$60.00

$60.00

Rent/land Cost

$200.00

$200.00

Soil Test

$200.00

$100.00

$163.35

$30.00

$132.00

$6,810

Year 7

$110.00

$100.00

$163.35

$30.00

$154.00

$100.00

$100.00

$163.35

$30.00

$154.00

$5,902

Year 6

Pruning

$100.00

$163.35

$30.00

$154.00

$4,540

Year 5

Fertilizer

$163.35

Weed trimmer

$30.00

$154.00

$2,270

Year 4

$454.00

$30.00

Weed control

$1,135

Year 3

Mulch

$154.00

Mowing

Labor & Maintenance Cost

$2,270

Plant material

Establishment Cost

Timeline
Revenue

Aronia Berry

$4,759.05

$2,944.65

$3,865.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$691.35

$200.00

$110.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 9

$7,299.70

$2,540.65

$4,269.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$1,095.35

$200.00

$60.00

$100.00

$454.00

$163.35

$30.00

$88.00

$6,810

Year 10

$10,244.35

$2,944.65

$3,865.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$691.35

$200.00

$110.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 11

$13,299.00

$3,054.65

$3,755.35

$6,810

$3,174.00

$100.00

$350.00

$2,724.00

$581.35

$200.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 12

$16,483.65

$3,184.65

$3,625.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$751.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 13

Year 14

$19,838.30

$3,354.65

$3,455.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$581.35

$200.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 15

$22,628.95

$2,790.65

$4,019.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$1,145.35

$200.00

$110.00

$100.00

$454.00

$163.35

$30.00

$88.00

$6,810

Year 16

$25,923.60

$3,294.65

$3,515.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$641.35

$200.00

$60.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 17

$29,168.25

$3,244.65

$3,565.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$691.35

$200.00

$110.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 18

$32,522.90

$3,354.65

$3,455.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$581.35

$200.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 19

$35,707.55

$3,184.65

$3,625.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$751.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$88.00

$6,810

Year 20

$38,608.20

$2,900.65

$3,909.35

$6,810

$2,874.00

$100.00

$50.00

$2,724.00

$1,035.35

$200.00

$100.00

$454.00

$163.35

$30.00

$88.00

$6,810

A Landowners Guide to Perennial Crop Options

Black Walnuts
Black walnuts are a good perennial
crop option. The trees can produce
two marketable products, nuts and
logs (wood) for veneer or other
special applications; however,
cultural practices differ depending
on the end product. Black walnut
trees can be incorporated into
several agroforestry practices
including alley cropping, riparian
forest buffers, and forest farming
applications. Finally, existing
marketing opportunities are in
place to simply purchase nuts from
growers.
Black walnut (Juglans nigra) is
native in all 99 Iowa counties and
throughout much of the Midwest.
It is relatively fast growing and
can produce nuts in 5-7 years with
commercial yields starting soon
after. Commercial black walnut
growers use grafted cultivars
exclusively because of their superior
kernel traits, i.e. ease of cracking and
usable nutmeat. For example, kernel
percentages of wild black walnuts
may range from 12-20% with only
5-10 usable pieces of nutmeat,
contrasted with improved cultivars
that have kernel percentages
consistently in the 28-35% range
and 15-20 usable pieces of kernel.

What you need to know
Site Selection
Black walnut for commercial nut
production requires sites that
have well-drained soils with high
fertility and a soil pH range of 6.5
10 Trees Forever • July 2014

– 7.5. Avoid sites with heavy and
wet soils, as well as those that are
lacking water- holding capacity.
Drought conditions can impact nut
production adversely, leading to
reduced yields or poorly filled nuts.
As a rule of thumb, black walnuts
thrive on acres best suited for corn
production.
Lumber vs. nuts
The first decision the black walnut
grower faces is whether to grow
trees for the lumber or the nuts;
production practices will be quite
different depending on the goal
desired. Timber trees will be planted
much closer together (10 ft. X 10
ft.) to encourage fast and straight
growth. Pruning and thinning will
be required to ensure a form that
yields straight, tall, clean trunks for
veneer or other log applications.
Timber trees can take as long as 3040 years to reach a harvestable size
on good sites.
Planting trees for nut production
requires a much wider spacing,
typically 25feet on center to give
plenty of sunlight and space for
trees to grow. As the trees mature,
thinning in the nut orchard will be
necessary to allow trees plenty of
space for maximum productivity.
Although pruning and thinning are
required for nut production, the
wider initial spacing results in less
thinning than in timber plantings.
Cultivars
Black walnut pollination is closely

related to when the trees are
leafing out. Different cultivars have
different times when this occurs. To
ensure adequate pollination, at least
two cultivars of the three different
leaf times should be planted. This
will allow ample overlap and good
pollination coverage. The table
includes several cultivars and their
spring leaf-out times.

Early

Mid

Late

S127

S147

Cranz

Eldora

Kwik Krop

Hay

S129

Surprise

Rowher

Cochrane

Emma Kay

Oldham

Heartland Nuts’ N More is a buyer
of black walnuts from improved
cultivars. These cultivars yield
more nutmeat and therefore are
worth marketing. Hammonds Nut
Products in Missouri is another
buyer that sets up buying stations
across Iowa and the Midwest to
purchase wild black walnuts. Both
of these outlets are established
markets that growers can access.

Things to keep in mind
Pest and disease issues
Deer can be a significant problem
for both young seedlings and larger
producing trees. Young plants may
be browsed by deer and the trunks
can be damaged by deer rubbing
against them. Protecting trees with
cages secured to metal stakes can
be very helpful in alleviating deer
damage and is preferred to methods
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such as egg sprays, bar soap, or
human hair that are intended
to ward off deer from entering a
planting, but are only marginally
effective.
Walnut curculio, several caterpillars,
and husk fly are insects that can
damage trees and impact yields. All
can be controlled with insecticides
applied at the correct time.
Knowledge of these insects, what
they look like, and scouting are all
important in monitoring the orchard
and ensuring timely applications for
control.
Anthracnose is a fungus that can
infect black walnut trees and
cause them to drop their leaves,
resulting in poor nut production. It
can be controlled with a fungicide
application but timing is critical.
Although trees may not show
symptoms of anthracnose until
August, the trees are typically
infected in early June. Therefore,
getting ahead of the disease by
treating directly after pollination is
the recommended treatment.
Fertilization
Similar to corn, black walnuts
respond positively to fertilization,
especially nitrogen. It increases
growth and stimulates flower
production. Leaf or tissue analysis is
used to determine rates for nutrients
besides nitrogen, including
phosphorous, potassium, sulfur,
boron, and zinc. Nitrogen is split
applied, with roughly 60% put on
in the spring and the remaining
40% applied in the fall after harvest.
Application methods range from
foliar feeding to dry granular
broadcasting.
Weed control
Weed and grass control are
important for maximum growth and
heavy yields. Mowing alone is not

adequate to control weeds. As with
chestnuts, landscape fabric with
wood chips can be used in the early
years of establishment. Chemical
applications can also be applied in
a band within the row of trees. As
trees grow and the canopy begins to
close, weeds and grass are less of a
problem but not entirely eliminated.

A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site, with irrigation.
Based on the model, a grower might
expect to see a positive annual
return in Year Nine of $12 (annual
income exceeding annual costs).
However, when establishment costs,

Running the
numbers
The accompanying
worksheet outlines
many of the
assumptions used
in the economic
analysis. The figures
are based on feedback
received from growers
as well as estimates
when needed. For
instance, future
yield projections are
estimated but appear
to be conservative,
based on actual
figures reported by
growers. Ranges
are given for various
expenses to reflect
differences in materials
and management.
Expenses fall within
three main categories:
Grafting is done to ensure productive trees with the
establishment,
characteristics desired. Here a piece of scion wood from a
maintenance, and
known cultivar is field grafted to an established root stock.
harvest. For black
walnuts, establishment
time it takes to start bearing (Year
is a significant cost estimated
Five), and maintenance costs are
at $467 to $860 per acre, or just
factored in, the breakeven point
over one year’s revenue at full
is beyond the 20-year timeframe
production. Annual maintenance
modeled.
costs are significant and are
comprised mostly of labor for
As the financial model depicts, a
mowing, fertilizer, and pesticide
grower would struggle to generate a
applications. Harvest costs are
profit over those 20 years.
proportional to the yield and are
mostly labor to harvest the nuts.
Trees Forever • July 2014
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Summary
Black walnuts have plenty of
demand in the marketplace and
existing marketing channels for
growers to sell their crop. However,
the difficulty in cracking this
notoriously hard nut means that
processors capture most of the
value. Growers looking for a higher
average annual return will need
to look towards direct marketing
kernels to customers in order
to generate additional revenue.
Compared to other perennial crop
options, black walnuts have more
inputs (fertilizer and pesticides) and
less profit potential.

Black Walnut Worksheet
Assumptions
1 acre = 50 plants
2715 linear ft

price = $0.50/lb
labor = $10.00/hr
Example

Your Farm

Income
Yield
Price Per Pound
Total Income

1 acre (Yr 10 - 20)
$0.50
1 acre (Yr 10 - 20)

Expenses
Establishment Cost
Plants (seedlings)
Scion wood
Site prep
Irrigation
Tree Tube/Cage
Stakes
Planting cost
Soil Test
Sub-total
Labor & Maintenance
Rent/Land Cost
Soil test
Mowing (X6-16)
Weed control
Fertilizer (dry)
Fertilizer (liquid)
Pruning
Sub-total
Harvest & Marketing
Harvest Nuts
Misc.
Sub-total

1500
$750
Example

$0.40/each
$0.50/each
$40 - $150/acre
labor
$2.50 - $4.50/tube
$1.40 - $2.00/each
$0.75 - $3.80/plant
soil test

every 3 years
$22/each
2X per year
fertilizer & labor
w/pesticide
labor

$0.10/lb
Mileage & Labor

Your Farm

$20
$25
$40 - $150
$90.00
$125 - $225
$70 - $100
$37.50 - $190
$60
$467.50 - $860
$100 - $400
$60.00
$132 - $352
$30.00
$75.00
$125.00
$50.00
$697 - $1,217
$150.00
$120.00
$270.00

Black walnuts litter the floor of this orchard
and are ready to be harvested.
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Black Walnut Resources
The Center for Agroforestry at the University of Missouri - http://www.
centerforagroforestry.org/
The Center for Agroforestry at the University of Missouri, established in 1998,
is one of the world’s leading centers contributing to the science underlying
agroforestry, the science and practice of intensive land-use management
combining trees and/or shrubs with crops and/or livestock. They have done
extensive research on black walnuts and released excellent publications on a
range of black walnut topics.
The Walnut Council - http://www.walnutcouncil.org/
The Walnut Council is a science-based organization that encourages
research, discussion, and application of knowledge about growing hardwood
trees. This international association represents nearly 900 woodland owners,
foresters, forest scientists, and wood-producing industry representatives.
They promote sustainable forest management, conservation, reforestation,
and utilization of American black walnut (Juglans nigra) and other fine
hardwoods.
AgMRC – http://www.agmrc.org/commodities__products/nuts/blackwalnuts/
The Agricultural Marketing Resource Center is a complete resource for
all things related to marketing agricultural products. From business
development to information on specific crops and management systems
they cover a wide range of topics. Several tools and resources are available
on-line including webinars, market and industry news, and value-added
opportunities.

Sources of planting stock
and scion wood
Northern Nut Growers Association
- http://nutgrowing.org/
The NNGA offers the scionwood
swap center for its members. It
is a good resource to connect
with others that have or need
scionwood.
Nebraska Nut Growers Association
- http://www.nebraskanutgrowers.
org/
Cultivar scionwood is available for
black walnut, hickory, hicans, and
pecans.
Iowa DNR State Forest Nursery
- http://www.iowadnr.gov/
Portals/idnr/uploads/forestry/
nursery/2013seedlingcatalog.pdf
The Iowa DNR State Forest
Nursery offers bundles of bare
root dormant seedlings for black
walnut, pecan, and hickory.

Northern Nut Growers Association - http://nutgrowing.org/
The Northern Nut Growers Association, Inc. (NNGA) is a national non-profit
organization, with members throughout the U.S. and 15 foreign countries,
founded in 1910 to share information on nut tree growing. Members include
beginning nut culturists, farmers, amateur and commercial nut growers,
experiment station workers, horticultural teachers and scientists, nut tree
breeders, nursery people, and foresters.
Iowa Nut Growers Association – http://iowanutgrowers.com
Iowa Nut Growers is a non-profit founded in 1942 to promote an interest in
nut-bearing plants, support scientific research in breeding and culture and
the standardization of varietal names, encourage the wider use of nut trees
in agriculture, and disseminate information about all things nuts.
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$600.00

Year 9
$750

Year 10
$750

Year 11
$750

Year 12
$750

Year 13
$750

Year 14

$750

Year 15

$750

Year 16

$750

Year 17

$750

Year 18

$750

Year 19

$750

Year 20

$44.00

$500.00

$44.00

Year 8

$44.00

$100.00

$404.00

$100.00

$374.00

$100.00

$344.00

$100.00

$404.00

$100.00

$344.00

$100.00

$30.00

$44.00

$375

$75.00

$44.00

$75.00

$44.00

$75.00

$44.00

Year 7

$66.00

$250

$66.00

$75.00

$125.00

$30.00

$125.00

$344.00

$75.00

$125.00

$100.00

$75.00

$125.00

$344.00

$125.00

$100.00

$125.00

$30.00

$66.00

Year 6

$75.00

$88.00

$75.00

$30.00

$88.00

$100

$2.00

$75.00

$88.00

Year 5

$20

$88.00

$75.00

$30.00

$125.00

$75.00

$-

$150.00

$88.00

$75.00

$125.00

$456.00

$75.00

$30.00

$125.00

$100.00

$30.00

$125.00

$366.00

$125.00

$75.00

Year 4

Plant material
$90.00

$50.00

$75.00

$-

Site prep
$150.00

$5.00

$75.00

$125.00

$75.00

Year 3

Irrigation
$125.00

$50.00

$125.00

$-

Tree Tubes
$110

$7.00

$75.00

$60.00

$125.00

Year 2

Stakes
$60

$50.00

$125.00

$-

Planting cost
$705

$88.00

$75.00

$60.00

$125.00

Year 1

Black Walnuts
Timeline
Revenue

Soil Test

Establishment Cost

sub-total

$30.00

$50.00

$88.00

Mowing
$75.00

$60.00

$88.00

Weed control
$50.00

$88.00

Fertilizer
$60.00

$100.00

$88.00

Pruning

Labor & Maintenance Cost

Fertilizer &
pesticide

$396.00

$60.00
$100.00

$60.00

$448.00

$60.00
$100.00

$60.00

$418.00

$60.00
$100.00

$60.00

$388.00

Soil Test
$100.00

$150.00

$478.00

$150.00

$200.00

$50.00

$100.00

$150.00

$200.00

$50.00

$388.00

$150.00

$200.00

$50.00

$100.00

$150.00

$200.00

$50.00

$468.00

$150.00

$200.00

$50.00

$100.00

$150.00

$200.00

$50.00

$433.00

$150.00

$200.00

$50.00

$100.00

$150.00

$200.00

$50.00

$403.00

$150.00

$200.00

$50.00

$100.00

$150.00

$200.00

$50.00

$373.00

$120.00

$200.00

$50.00

$100.00

$100.00

$170.00

$50.00

$403.00

$75.00

$150.00

$50.00

Rent/Land Cost

$50.00

$125.00

$50.00

sub-total
$20.00

$100.00

$50.00

$604.00

$750

$574.00

$750

$544.00

$750

$604.00

$750

$544.00

$750

$20.00

$544.00

($1,458.00)

$206.00

$750

($1,664.00)

$146.00

$544.00

($1,810.00)

$206.00

$750

($2,016.00)

$176.00

$656.00

($2,192.00)

$146.00

$750

($2,338.00)

$206.00

$566.00

($2,544.00)

$206.00

$750

($2,750.00)

$94.00

$596.00

($2,844.00)

$184.00

$750

($3,028.00)

$154.00

$648.00

($3,182.00)

$102.00

$750

($3,284.00)

$12.00

$588.00

($3,296.00)

($38.00)

$600.00

($3,258.00)

($228.00)

$538.00

($3,030.00)

($238.00)

$500.00

$433.00

($2,792.00)

($468.00)

$603.00

$403.00

($2,324.00)

($433.00)

$375

$380.00

($1,891.00)

($403.00)

$488.00

($380.00)

$250

$1,108.00

($1,488.00)

$568.00

($1,108.00)

$100

($1,108.00)

Harvest & Marketing Cost
Harvest nuts
Misc.
sub-total

Total Revenue
Total Cost
Annual Return
20 year Return

20 Year Avg Annual Return/acre ($72.90)

A Landowners Guide to Perennial Crop Options

Chestnuts
Chestnuts are in the genus Castanea
and comprise four main species:
American, Chinese, European, and
Japanese. The American chestnut
was once known as the “giant
redwood of the east” for its large size
and high-quality wood. However,
chestnut blight (Cryphonectria
parasitica) more or less obliterated
the American chestnut in the early
half of the 20th century. Today,
when discussing chestnuts in the
Midwest we are referring to Chinese
chestnuts or hybrids between the
Chinese and other chestnut species.
Chinese chestnuts are grown
because they are cold hardy and
show high levels of resistance to
chestnut blight.
Chestnuts are a good perennial
crop option for several reasons.
The demand for chestnuts is
overwhelming and has been
described as a “bottomless pit,” i.e.
there is currently no way to satisfy all
the demand for these carbohydraterich nuts. Equipment needs for

Grafted Cultivars

Seedlings of Cultivars

a moderately sized operation (10
acres or less) are minimal, and
require almost no processing after
harvest. Unlike many other nut
trees that tend to yield heavy crops
every other year, chestnuts are fairly
consistent in bearing consistently
year after year. Finally, for those
growers not interested in direct
marketing their nuts, marketing
channels exist that will simply
purchase nuts from growers at a
good price.

What you need to know
Site selection
Chestnuts can’t be grown
everywhere. Pure Chinese chestnuts
will do well in the southern onethird of Iowa, while hybrids between
Chinese and other species will be
required roughly north of Highway
30. In the northernmost one-third
of the state, trees will benefit from
a windbreak on the north and east
sides of a planting.

Location on the landscape, soil
type, and pH are other site-specific
characteristics the landowner will
need to evaluate. To grow chestnuts
commercially requires sites that are
well drained, as these trees simply
don’t like” wet feet.” Chestnuts also
do best on moderate to slightly
acid soils (5.5 – 6.5). Soils with
higher pH will need to be amended
before planting and then monitored
through the life of the orchard.
Avoid frost pockets in your planting
site, and in general design for good
air drainage. Late spring freezes can
result in entire crops being lost and
can be a concern.
Cultivars vs. seedlings
The decision on whether to plant
grafted cultivars or seedlings of
cultivars will depend on several
factors. The table below illustrates
the pros and cons of each.
The issue of graft union failure
is significant for grafted trees;

Pros
Bears nuts 2-3 years after
establishment
Consistent yields and known traits

Cons
Limited supply of grafted
seedlings
Risk of graft union failure

More uniform ripening window
and nut drop, i.e. less labor

Much more expensive

Seedlings of cultivars still produce
Takes longer to bear nuts
high quality nuts
Readily available to growers and Much wider ripening window and
less expensive
nut drop, i.e. more labor
Trees Forever • July 2014
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some cultivars graft better than
others. Grafted trees have a much
higher cost and limited availability.
Therefore, most growers establish
orchards of seedlings rather than
grafted cultivars. The size of the
orchard will also dictate which
type of plant material to establish.
Plantings larger than five acres can
benefit from the more condensed
ripening window, while plantings
smaller than five acres can handle
the longer timeframe needed to
harvest.
Quality
Chestnuts from the various species
of American, Chinese, European,
and Japanese have a wide range
of quality and taste. Consumers
demand, and growers want, sweet
and tasty nuts. Chestnuts are a
perishable food that requires care
in harvesting, processing, and
storage. To keep chestnuts from
drying out and to maintain quality,
nuts need to be harvested from the
orchard floor daily. The ripening
window and subsequent nut drop
of seedlings grown from cultivars is
roughly 6-7 weeks, compared to 4-5
weeks with grafted cultivars. Daily
harvesting and processing to get the
nuts to cold storage requires lots of
labor in just a few weeks. However,
not harvesting daily will increase the
risk of nuts drying out, resulting in
lower prices or rejection of the crop
for poor quality.

Things to keep in mind
Pest and disease issues
Mice, deer, rabbits, voles, and other
animals can do significant damage
to newly planted stock and even
established trees. Mice especially
can girdle young stems, killing
them. Tree tubes are one method to
protect against browse from rabbits
and deer. The use of repellants
16 Trees Forever • July 2014

can also be helpful.
For the commercial
grower, fencing the
orchard may prove
to be advantageous
depending on
the pressure from
mammals. The good
news is that once the
chestnut tree reaches
sufficient size, the
problems from deer
and rabbits diminish.

Chestnuts must be harvested daily to ensure
freshness and quality.

Several insects can
be a problem for the
chestnut grower. Two
different species of
weevil can lay their
eggs in the developing
nut which the larvae
will consume once
hatched. The lifecycle
of the weevils includes
time spent burrowed
into the ground before
re-emerging the next
year or even several
years later to start
Chestnuts must be harvested daily to ensure freshness and
quality.
the cycle over again.
is easily managed. Chestnut blight
Two possible control
can be mitigated by planting stock
methods are 1) keeping the orchard
that is immune or highly resistant to
floor clean by removing any nuts
chestnut blight. This is one reason
not harvested and 2) incorporating
the Chinese chestnuts and their
chickens that can eat the larvae or
hybrids are the basis for the industry
chemical treatments to keep the
in the Midwest. Phytophthora is a
weevils under control. At present,
fungal disease managed by planting
these weevils have not been found
chestnuts on well-drained soil.
in Iowa orchards although they are
present in surrounding states.
Weed control
Weeds and especially grass can
Defoliators like Japanese beetle,
compete with chestnut trees for
yellow neck caterpillar, gypsy moth,
water and nutrients. For consistent
or various leafhoppers are present in
yields, weeds and grass must be
many orchards but not a significant
controlled throughout the life of
problem in Iowa. They can be
the planting. During establishment
controlled using a range of options
of the chestnuts, weeds and grass
including chemicals.
should be controlled in a 3-ft. radius
around each plant. Landscape
Disease risks include chestnut blight
fabric, mulch, herbicide, or some
and phytophthora:, however, each
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combination of each can be used.
As trees grow and spread, weeds
and grass should be controlled in
a larger 6 ft. radius until canopy
closure limits weeds and grass on
the orchard floor. Once the tree
canopy closes, weeds and grass are
no longer a concern.

Running the numbers
The accompanying worksheet
outlines many of the assumptions
used in the economic analysis.
The figures are based on feedback
received from growers as well
as estimates when needed. For
instance, future yield projections
are estimated but appear to be
conservative, based on actual
figures reported by growers. Ranges
are given for various expenses to
reflect differences in materials and
management.
Expenses fall within three main
categories: establishment,
maintenance, and harvest. For
chestnuts, establishment is a
significant cost estimated at
$1,700 to $3,600 per acre. Annual
maintenance costs are minimal and
consist mostly of the landowner’s
labor to mow, weed, and prune (in
those years it is needed). The largest
expense is harvesting chestnuts
and is proportional to the amount
of nuts harvested. This is almost
entirely labor to pick up the nuts,
with some additional expenses for
cold storage and miscellaneous
bags, mileage, and labor needed to
get the nuts delivered to a retailer.
A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site, with irrigation,
and roughly 5% mortality after
the establishment year. Based on
the model, a grower might expect

Chestnut Worksheet
Assumptions
1 acre = 108 plants
2180 linear ft

price = $2.00/lb
labor = $10.00/hr
Example

Your Farm

Income
Yield (lbs)
Price Per Pound
Total Income

1 acre, non-irrigated (Yr 20)
$2.00
1 acre, non-irrigated (Yr 20)

Expenses
Establishment Cost
Plant material
Site prep
Weed barrier
Irrigation
Tree Tube
Stakes
Mulch
Soil test
Planting cost
Sub-total
Labor & Maintenance
Rent/Land Cost
Soil test
Mowing (X6-12)
Weed control
Pruning
Replacement
Fertilizer
Sub-total
Harvest & Marketing
Harvest Nuts
Refridgerated Storage
Misc.
Sub-total

2600
$5,200
Example

$4.00 - $8.00
$40 - $150/acre
$2.00 - $3.00/plant
$0.20 - $0.50/linear ft
$2.50 - $4.50/tube
$1.40 - $2.00/each
$0.75 - $1.50/plant
soil testing
$0.75 - $3.00/plant

every 3 years
$22/each
2X per year
Every 5 years as needed
5%
estimated starting year 8

Avg. $0.50/lb
$200 - $500 (YR's 6-15)
mileage, bags, labor

to see a positive return in Year
Eight of $50.50 (annual income
exceeding annual costs). However,
the significant establishment costs
and time it takes to start bearing
(Year Five) push the breakeven
point to Year 15 ($1,750.50). This is
the point at which income exceeds
all prior costs of establishment,
maintenance, and harvest.
As the financial model depicts, a
grower could reasonably expect to
generate a total profit of $16,000
over those 20 years, with the bulk
being generated in Years 15 through
20. This equates to an average
annual return of $804.27 per acre.

Your Farm

$432 - $864
$40 - $150
$216 - $324
$436 - $1,090
$270 - $486
$151.20 - $216
$81 - $162
$60.00
$81 - $324
$1,767.20 - $3,676

$100 - $400
$60.00
$132 - $264
$30.00
$80.00
$23.75 - $65
$50
$475.75 - $949

$1,300.00
$200 - $500
$350.00
$1,850 - $2,150

Summary

Chestnuts are a high-value specialty
crop with plenty of demand in the
marketplace and existing marketing
channels for growers to sell their
crop. Plant material is available and
of sufficient quality to make a small
commercial enterprise profitable.
Risks include weather as well as
pest and disease issues. Compared
to other perennial crop options,
chestnuts have fewer risks and more
reward to the rural landowner.
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Chestnut Resources
The Center for Agroforestry at the University of Missouri - http://www.
centerforagroforestry.org/
The Center for Agroforestry at the University of Missouri, established in 1998,
is one of the world’s leading centers contributing to the science underlying
agroforestry, the science and practice of intensive land-use management
combining trees and/or shrubs with crops and/or livestock. They have done
extensive research on chestnuts and released excellent publications on a
whole range of chestnut topics.
Prairie Grove Nut Growers – http://prairiegrovenuts.com/
Prairie Grove Nut Growers is a cooperative of growers from Iowa, Missouri,
and Illinois supplying locally grown chestnuts. They are also a source for
marketing nuts and have valuable information on production.
Chestnut Growers of America - http://www.wcga.net/index.htm
Chestnut Growers of America represents chestnut growers, researchers, and
others throughout the United States and Canada. They advocate for highquality chestnuts in the marketplace and to your family’s table.

Sources of seedlings and
cultivars
Red Fern Farm - http://www.
redfernfarm.com/
Nolin River Nut Tree Nursery http://www.nolinnursery.com/
Empire Chestnut Company - http://
www.empirechestnut.com/
Badgersett Research Corporation http://www.badgersett.com/

Northern Nut Growers Association - http://nutgrowing.org/
The Northern Nut Growers Association, Inc. (NNGA) is a national non-profit
organization, with members throughout the U.S., and 15 foreign countries,
founded in 1910 to share information on nut-tree growing. Members include
beginning nut culturists, farmers, amateur and commercial nut growers,
experiment station workers, horticultural teachers and scientists, nut tree
breeders, nurserypeople, and foresters.
Iowa Nut Growers Association – http://iowanutgrowers.com/index.html
Iowa Nut Growers is a non-profit founded in 1942 to promote an interest in
nut-bearing plants,
support scientific research in breeding and culture and the standardization
of varietal names, encourage the wider use of nut trees in agriculture, and
disseminate information about all things nuts.
AgMRC – http://www.agmrc.org/commodities__products/nuts/chestnuts/
The Agricultural Marketing Resource Center is a complete resource for
all things related to marketing agricultural products. From business
development to information on specific crops and management systems,
they cover a wide range of topics. Several tools and resources are available
on-line including webinars, market and industry news, and value-added
opportunities.
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These chestnuts are all packaged and ready
to be sold at a grocery store or food co-op
near you.

$-

$-

$150.00

$216.00

$550.00

$378.00

$270.00

$120.00

$108

$60

$2,716

Site prep

Weed Barrier

Irrigation

Tree Tubes

Stakes

Mulch

Planting cost

Soil Test

sub-total

$110

$10.00

Weed control

$384.00

Rent/Land Cost

sub-total

$384.00

Annual Return
20 year Return

($494.00)

($3,594.00)

($3,100.00)

($3,100.00)

($4,422.00)

($444.00)
($5,057.50)

($635.50)

$240

($5,741.00)

($683.50)

$923.50

($6,080.00)

($339.00)

$1,089.00

$750

$639.00

$101.50

$350.00

$187.50

$450.00

$200.00

$60.00

$50.00

$30.00

$110.00

$750

Year 7

20 year Avg Annual Return/acre $804.27

($3,978.00)

($384.00)

$675.50

$40
$444.00

Total Revenue
Total Cost

$384.00

$111.50

$511.50

$101.50

$101.50

$60.00

$412.00

$200.00

$50.00

$30.00

$132.00

$240

Year 6

sub-total

$10.00

$564.00

$200.00

$80.00

$100.00

$30.00

$154.00

$40

Year 5

Misc.

$494.00

$444.00

$200.00

$60.00

$30.00

$154.00

$-

Year 4

$350.00

$3,100.00

$384.00

$200.00

$30.00

$154.00

$-

Year 3

Refridgerated
Storage

Harvest nuts

Harvest & Marketing Cost

$200.00

Soil Test

Pruning

Fertilizer

$200.00

$30.00

$30.00

Mulch

$154.00

$154.00

Mowing

Labor & Maintenance Cost

$864

Plant material

$40

Year 2

Year 1

Establishment Cost

Timeline
Revenue

Chestnuts

($6,029.50)

$50.50

$1,109.50

$1,160.00

$741.50

$101.50

$350.00

$290.00

$368.00

$200.00

$50.00

$30.00

$88.00

$1,160.00

Year 8

($5,665.50)

$364.00

$1,236.00

$1,600.00

$890.00

$140.00

$350.00

$400.00

$346.00

$200.00

$50.00

$30.00

$66.00

$1,600.00

Year 9

($5,254.50)

$411.00

$1,589.00

$2,000

$1,025.00

$175.00

$350.00

$500.00

$564.00

$200.00

$60.00

$80.00

$50.00

$100.00

$30.00

$44.00

$2,000

Year 10

($4,338.50)

$916.00

$1,484.00

$2,400.00

$1,160.00

$210.00

$350.00

$600.00

$324.00

$200.00

$50.00

$30.00

$44.00

$2,400.00

Year 11

($3,157.50)

$1,181.00

$1,619.00

$2,800

$1,295.00

$245.00

$350.00

$700.00

$324.00

$200.00

$50.00

$30.00

$44.00

$2,800

Year 12

($1,771.50)

$1,386.00

$1,814.00

$3,200

$1,430.00

$280.00

$350.00

$800.00

$384.00

$200.00

$60.00

$50.00

$30.00

$44.00

$3,200

Year 13

($60.50)

$1,711.00

$1,889.00

$3,600

$1,565.00

$315.00

$350.00

$900.00

$324.00

$200.00

$50.00

$30.00

$44.00

$3,600

Year 14

$1,750.50

$1,811.00

$2,189.00

$4,000

$1,700.00

$350.00

$350.00

$1,000.00

$489.00

$200.00

$80.00

$50.00

$100

$15.00

$44.00

$4,000

Year 15

$4,246.50

$2,496.00

$1,904.00

$4,400

$1,535.00

$385.00

$50.00

$1,100.00

$369.00

$200.00

$60.00

$50.00

$15.00

$44.00

$4,400

Year 16

$7,067.50

$2,821.00

$1,979.00

$4,800

$1,670.00

$420.00

$50.00

$1,200.00

$309.00

$200.00

$50.00

$15.00

$44.00

$4,800

Year 17

$10,153.50

$3,086.00

$2,114.00

$5,200

$1,805.00

$455.00

$50.00

$1,300.00

$309.00

$200.00

$50.00

$15.00

$44.00

$5,200

Year 18

$13,179.50

$3,026.00

$2,174.00

$5,200

$1,805.00

$455.00

$50.00

$1,300.00

$369.00

$200.00

$60.00

$50.00

$15.00

$44.00

$5,200

Year 19

$16,085.50

$2,906.00

$2,294.00

$5,200

$1,805.00

$455.00

$50.00

$1,300.00

$489.00

$200.00

$80.00

$50.00

$100

$15.00

$44.00

$5,200

Year 20
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Christmas Trees
For many people, nothing beats a
freshly cut and trimmed Christmas
tree during the holidays, which
is why Christmas trees have
been grown commercially for
generations. While growing trees is
straightforward, the real challenge
is marketing. Large tree plantations
in Minnesota and Wisconsin
provide the bulk of wholesale
pre-cut Christmas trees. Relatively
inexpensive land, combined with
a favorable climate for growing
conifers, ensures that these states
are the low-cost provider of most
trees sold in parking lots throughout
the Midwest.

What you need to know
Marketing
The successful Christmas tree
grower must also excel at
agritourism and direct marketing.
Selling wholesale pre-cut trees
to box stores or large parking lot
retailers is not a profitable strategy.
However, inviting families to the
farm to select and cut their own live
Christmas tree sells both the handson experience as well as the tree
itself, and is how almost all growers
set up their operations.
Most growers also sell more than
just trees. Accessories ranging from

Signs like this one can be used to educate the public on the value of purchasing a live Christmas tree when they visit the farm.
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tree stands to decorations are also
sold, as are wreaths, boughs, swags,
centerpieces, and more. Capturing
as much of the retail dollar as
possible while the customer is on the
farm should be a primary goal. Some
type of additional experience is often
offered to customers, such as serving
hot chocolate or demonstrating how
to make a wreath.
Direct marketing and on-farm
sales are not for everyone. First,
it requires the temperament to
deal with the public, which not
all growers are accustomed to
doing. Second, it requires facilities
to properly retail Christmas trees
and accessories. These need not
be extravagant but must provide
enough space and be inviting so
that customers will want to return
in future holiday seasons. Finally,
a well-planned and executed
marketing strategy is critical to
bringing customers to the farm.
Keep in mind that the competition
is synthetic trees as well as large
parking lot operations that can sell
less expensive natural trees. The
successful grower therefore must
sell the experience of finding and
cutting that special tree.
Trees to Grow
The most common Christmas trees
grown in Iowa are the Scotch pine,
white pine, Fraser fir, balsam fir, and
Canaan fir. Scotch and white pines
have been the traditional Christmas
trees grown for decades, but
customer preferences have changed
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slightly with firs being popular
now. This presents somewhat
of a challenge since growing firs
successfully is more difficult the
further south you travel.

professionals have the
necessary experience
to do a good job while
moving quickly through
the planting.

Scotch and white pine are native to
Iowa and thrive on the heavier soils
found throughout the state. They
grow quickly, reaching a harvestable
size around Year Seven. The firs
take longer, typically reaching a
harvestable size around Year Ten or
Eleven. Even more importantly, the
firs require well-drained lighter soils
to survive. Firs planted in less than
ideal soil may develop phytophthora
root rot, which can kill the trees.

Things to keep in
mind

Appearances matter
In choosing and cutting their own
tree, customers can be somewhat
choosy--after all, they are looking for
the perfect tree. Characteristics such
as color, fullness, uniformity, and
overall appearance are important.
To maximize these characteristics,
specific trees are grown and specific
tasks are implemented to achieve
attractive trees; one such task is
shearing. Shearing typically starts
in Year Three and is done for several
reasons. First, it shapes the tree so
it is more symmetrical. Second, it
forces more branches to develop,
resulting in desirable, thicker foliage.
Finally, it fills in any holes that may
have developed due to varying
growth rates. Shearing is the most
labor-intensive cultural practice in
Christmas tree growing and is done
annually until the tree is harvested.
Shearing is an art and can be done
by hand with a large machete or
shearing blade or can be done with
gas- powered shearing equipment.
For the inexperienced, shearing
can even be hired out by custom
shearing crews that are available
throughout the Midwest. Shearing

Pest and disease issues
Needlecast is a fungal
infection that causes the
needles of susceptible
trees to turn brown
and start falling off
the branch, starting
at the bottom and
inside branches of
the tree. It might not
kill the tree, but it will
be unacceptable as a
Christmas tree. Some
conifers are more
susceptible than others,
with white pines and
firs falling into this
Matt Clark of Clark’s Christmas Conifers inspects the branching
category. Removing
on a young tree.
infected trees is one
method of control, as are fungicide
Running the numbers
sprays.
Deer and other animals, including
insects, can damage trees through
rubbing or browsing on branches.
This can sometimes be corrected
with shearing but often causes
enough damage for the tree to be
removed or relegated to a tree used
for cut boughs or wreath-making.
Weed control
Adequate weed and grass control is
important for limiting competition
and maximizing growth of the trees.
Mulch can be effective but is not
really feasible for planting densities
of more than 1,000 seedlings per
acre. Most growers mow and spray
herbicides often to keep weeds and
grass in check.

The accompanying worksheet
outlines many of the assumptions
used in the economic analysis.
The figures are based on feedback
received from growers as well as
estimates when needed. Ranges
are given for various expenses to
reflect differences in materials and
management. Most Christmas
tree growers, once established,
will replant trees in previously
harvested areas so that they are
always harvesting, and always
planting replacement trees. This can
complicate the economic analysis
because two full cycles are not
possible in a 20-year timeframe.
Therefore, we chose to focus on
a single cycle of establishment,
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maintenance, and harvest without
any replacement planting. This
provides a clearer picture of the
opportunity to grow Christmas trees
for retail sales.
Expenses fall within three main
categories: establishment,
maintenance, and harvest.
Establishment costs are estimated
at just over $5,700 per acre, a
significant cost. Major expenses
are for plant material, planting, and
constructing a fence to keep out
deer and other animals.
Annual maintenance costs are
reasonable and are primarily labor
for watering, weed control, and
shearing starting in Year Three.
Custom shearing services are
available for growers wishing to
simply hire this task out.

Christmas Tree Worksheet
Assumptions
1 acre = 1200 plants
6500 linear ft
Retail sales

price = Pines = $25/tree
price = Firs = $40/tree
labor = $10.00/hr
Example

Yield (trees)
Price Per Tree
Total Income

Total production

Expenses
Establishment Cost
Plant material
Site prep
Soil test
Planting cost
Fencing
Sub-total
Labor & Maintenance
Rent/land cost
Soil test
Mowing (X6-12)
Weed control
Shearing
Replacement
Fertilizer
Sub-total
Harvest & Marketing
Harvest equipment
Harvest labor
Misc.
Sub-total

990
$32.50
$34,650.00
Example

$0.30 - $1.50
$40 - $150/acre
Initial soil test
$0.25 - $1.25/plant
$3.00 - $6.00/linear ft

every three years
$22/each
4 times
per acre
10%
every other year

shaker, baler, chainsaw
$1.10/tree

Harvest costs are relatively low since
most customers will do much of
the labor harvesting their own tree.
Harvest equipment is estimated as
being purchased in Year Six before
harvesting begins. Harvest costs
do not include employee time for
operating the on-farm retail store.
Those expenses are best allocated
to the retail operation, which would
include rent or building expense,
overhead to keep the lights on,
labor, etc. $10 per tree is allocated
accordingly.

Seven of $719 (annual income
exceeding annual costs). However,
when establishment costs, time it
takes until first sale (Year Seven), and
maintenance costs are factored in,
the breakeven point is pushed out
to Year 10 ($974). This is the point at
which income exceeds all prior costs
of establishment, maintenance, and
harvest.

A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site for all species,
without irrigation. Based on the
model, a grower might expect to
see a positive annual return in Year

As the financial model depicts, a
grower could reasonably expect to
generate a total profit of $13,661
over those 13 years, with the bulk
being generated in Years 10-13. This
equates to an average annual return
of $1,050.84 per acre.
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Your Farm

Income

Your Farm

$360 - $1,800
$40 - $150
$60.00
$300 - $1,500
$2,502 - $4,492
$3,262 - $8,002

$100 - $400
$60.00
$132 - $264
$60.00
$100 - $250
$120
$45 - $150
$617 - $1,304

$1,650.00
$100 - $175
$150.00
$1,900 - $1,975

Summary
Christmas tree production is
possible throughout the state;
however, the grower should keep in
mind that different species require
different soil types. Growing trees
wholesale for sale to retailers in Iowa
can be very challenging. On-farm
retailing has potential for growers
willing to engage in agritourism,
which brings customers to the farm
for not only the tree itself, but for the
experience of selecting and cutting
their own tree. While this approach
can be profitable, not all growers are
prepared for this type of marketing
strategy.
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Christmas Tree Resources
Iowa Christmas Tree Growers Association – http://iowachristmastrees.com/
The Iowa Christmas Tree Growers Association is organized to help its members grow and market Christmas trees. The organization values information
exchange and teaching new members what mistakes not to make. They host
an annual summer field day and meeting.
Minnesota Christmas Tree Association - http://mncta.com
The Minnesota Christmas Tree Association is the growers group in Minnesota.
Their website is loaded with useful information and contains several
directories.

Sources of seedlings
Itasca Greenhouse - http://www.
itascagreenhouse.com
Nurserymen.com - http://www.
nurserymen.com
Kelly Tree Farm - http://www.kellytreefarm.com/

Iowa State University Forestry Extension - http://www.extension.iastate.
edu/forestry/
This is a fantastic website with tons of useful information on a range of topics
including Christmas tree production in Iowa, disease and insect concerns,
and tree identification.
National Christmas Tree Association – http://www.realchristmastrees.org
The National Christmas Tree Association (NCTA) is the national trade
association representing the Christmas tree industry. It represents more
than 700 active member farms, 29 state and regional associations, and more
than 4,000 affiliated businesses that grow and sell Christmas trees or provide
related supplies and services. Members are located throughout North
America
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$-

$-

Year 2
$-

Year 3
$-

Year 4
$-

Year 5
$-

Year 6
$1,825

Year 7
$4,050

Year 8
$4,050

Year 9
$6,055

Year 10
$6,320

Year 11
$4,480

Year 12
$4,520

Year 13

$-

Year 14

$-

Year 15

$-

Year 16

$-

Year 17

$-

Year 18

$-

Year 19

$-

Year 20

Soil Test

Planting cost

Site prep

Plant Material

$5,226.00

$3,336.00

$60.00

$480.00

$150.00

$1,200

$180.00

$60.00

$120

Year 1

Christmas Trees
Timeline
Revenue

Deer Fencing

Establishment Cost

sub-total
$176.00

$176.00

$176.00
$60.00

$176.00
$60.00

$176.00
$60.00

$176.00
$60.00

$176.00
$60.00

$176.00
$60.00

$176.00

$60.00

$176.00

$60.00

$176.00

$60.00

$176.00

$60.00

$176.00

Labor & Maintenance Cost
Mowing
$60.00

$200.00

$716.00

$200.00

$170.00

$631.00

$200.00

$135.00

$661.00

$200.00

$115.00

$551.00

$200.00

$115.00

$576.00

$200.00

$80.00

$110.00

$60.00

$210.00

$636.00

$200.00

$110.00

$60.00

$210.00

$856.00

$200.00

$150.00

$45.00
$170.00

$646.00

$200.00

$110.00

Weed control
$135.00

$716.00

$200.00

$80.00

Fertilizer
$115.00

$631.00

$200.00

$60.00

$631.00

$200.00

$60.00

$436.00

$200.00

$110.00

$60.00

$200.00

$60.00

$481.00

Shearing
Rent/Land Cost

Soil Test
sub-total

$150.00

$1,650.00
$110.00

$4,520

$175.00

$4,480

$3,684.00

$836.00

$220.00

$811.00

$175.00

$6,320

$3,669.00

$175.00

$986.00

$9,977.00

$100.00

$6,055

$5,334.00

$260.00

$1,001.00

$6,308.00

$150.00

$4,050

$5,054.00

$260.00

$1,041.00

$974.00

$150.00

$4,050

$3,009.00

$325.00

$961.00

($4,080.00)

$150.00

$1,825

$3,089.00

$370.00

$1,106.00

($7,089.00)

$150.00

$719.00

$325.00

$2,446.00

($10,178.00)

$150.00

($2,446.00)

$325.00

$866.00

($10,897.00)

$150.00

($866.00)

$250.00

$631.00

($8,451.00)

$150.00

($631.00)

$1,800.00

$631.00

($7,585.00)

$150.00

($631.00)

$150.00

$616.00

($6,954.00)

$0.00

($616.00)

$0.00

$5,707.00

($6,323.00)

$0.00

($5,707.00)

$13,661.00

($5,707.00)

$0.00

Harvest & Marketing Cost
Harvest
equipment
Harvest labor
Misc.
sub-total

Total Revenue
Total Cost
Annual Return
20 year Return

13 year Avg Annual Return/acre $1,050.84
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Elderberry
The American elderberry (Sambucus
Canadensis) is a multi-stemmed
bush that is just beginning to
be grown commercially in the
Midwest, where little research has
been done. The health benefits,
coupled with improved cultivars
that are showing consistent yields
and quality, are getting growers
interested in elderberry. Even more
significant, marketing channels are
developing, and a product line exists
that uses Midwestern-grown berries,
indicating an emerging market.
Elderberry grows wild throughout
the eastern United States, as well
as the Midwest, and can be seen
along roadsides and rivers. It thrives
in moist areas and can be grown in
riparian situations. Similar to aronia
berry, elderberry is also referred
to as a”superfruit” due to its high
level of antioxidants and associated
health benefits. However, unlike
the aronia berry, elderberry can
be eaten right off the bush and
has a sweet taste. Thus, they can
be marketed fresh or in you-pick
operations.

What you need to know
Cultivars
Several cultivars are available to
growers in the Midwest. Most were
developed in New York or Canada
before 1960. More recently, the
University of Missouri has released
improved cultivars of American
elderberry selected from the
wild in Missouri and Oklahoma.
Researchers continue to look for

plants with large
berries, high yields,
and favorable
growth traits.
Adams and Johns
are cultivars from
New York while
Bob Gordon and
Wyldewood are
from Missouri
and Oklahoma.
It is not known
how the more
southern cultivars
will grow in more
northerly climates;
therefore Adams
and Johns should
be considered for
planting north of
Interstate 80 in
Iowa with other
cultivars planted
experimentally.
Pruning
The largest berries Young elderberry bushes growing in a row.
grow on new
requires multiple passes through
shoots, with smaller berries forming
the orchard. Finally, pruning to the
on the previous year’s growth.
ground every year results in a more
Cultural practices in Missouri are
uniform height of stems, which
to cut the bush down after harvest
could facilitate future mechanized
and grow new shoots every year.
harvesting. Cultural practices in
This has several benefits. First, it
northern climates are being studied
produces larger but fewer overall
to determine if cutting the entire
clusters of berries, making harvest
plant down is feasible, or if an
easier and quicker. Second, it helps
alternative pruning regime will be
to narrow the ripening window.
needed. Alternate pruning regimes
Instead of taking 4-5 weeks to
include complete removal every
ripen and harvest, the process can
other year, selective pruning of the
be completed in 3-4 weeks. This
largest stems, or not pruning at all.
is significant because harvesting
Trees Forever • July 2014
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Marketing
Elderberries have many uses
including juice, jelly, medicinal
products and more. They are
flavorful and can be marketed as
a fresh berry or frozen for later
processing. Few processors exist in
the Midwest to utilize elderberries.
One company, River Hills Harvest,
buys berries from member growers
and markets a line of elderberry
products including juice, jelly,
and herbal cordials. Similarly, a
group of growers in Minnesota has
formed the Minnesota Elderberry
Cooperative to aggregate berries
from member growers, market their
own line of products, and serve
larger institutional buyers. For those
growers not interested in direct
marketing their berries, these are
two marketing channels to consider.

Things to keep in mind
Pest and disease issues
Elderberries can be affected by
insects including stem borers, elder
borer, sawfly, Japanese beetle, and
the Spotted Wing Drosophila (SWD).
Of all these, SWD is of the most
concern. The female fly will lay eggs
in soft-fruited berries, damaging
the fruit. When infestations occur,
a single female can lay more than
100 eggs in a day, ruining entire
crops. SWD has not been found in
Iowa, although it has been found
in Missouri and Illinois and is
slowly inching into Minnesota and
Wisconsin. Fungal and bacterial leaf
spots round out the list of diseases
affecting elderberry plants, although
distribution does not seem to be
widespread.
Site Selection
Elderberries for commercial
production require moist but
well-drained soils with plenty
of sunshine. If drainage is not
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Paul Otten, manager at Natura Farms, shows how high the elderberry bush will grow.

adequate some growers plant on a
raised berm. Because they prefer
moist conditions, elderberries can
thrive in riparian areas but should
not be planted where flooding
occurs regularly.
Soil pH should be 5.5-6.5, and weed
control should be implemented
through mulch, landscape
fabric, hand weeding, or any
combination that provides adequate
management. Elderberries don’t
compete well with grass and weeds.
Northern varieties are cold tolerant
but be mindful of good air drainage
so that late spring frosts don’t
reduce yields.

Running the numbers
The accompanying worksheet
outlines many of the assumptions
used in the economic analysis.
The figures are based on feedback
received from growers as well as
estimates when needed. It should
be noted that little long-term

data is available for elderberries in
Iowa. Ranges are given for various
expenses to reflect differences in
materials and management.
Expenses fall within three main
categories: establishment,
maintenance, and harvest. For
elderberries, establishment is a
very significant cost estimated at
just over $5,200 per acre. Major
expenses during establishment
include weed barrier, planting stock,
irrigation, and mulch.
Annual maintenance costs are
relatively low and represent mostly
labor for mowing, weed control, and
pruning. The assumption is that
bushes are cut down to the ground
every year. Mulch is reapplied every
5th year. Fertilizer is estimated at a
$100 per acre.
Harvest costs are another
significant expense and are
somewhat proportional to the yield.
Elderberries are hand harvested
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with the entire berry cluster cut from
the bush when all the berries are
ripe. Cold storage was estimated
at $5,000 for a walk-in freezer
amortized over the first 10 years.
A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site, with irrigation.
Based on the model, a grower might
expect to see a positive annual
return in Year Six of $1,364.65
(annual income exceeding annual
costs). Breakeven is possible by
Year 13 with solid annual returns
thereafter.
As the financial model depicts, a
grower could reasonably expect
to generate a total profit of almost
$10,000 over those 20 years, with
the bulk being generated in Years
13 through 20. This equates to an
average annual return of $493.20
per acre.

Summary
Elderberries have serious potential
as a commercial crop in Iowa,
although more research is needed
on cultivars, pruning regimes in
colder climates, and validation of
yield estimates. Initial demand looks
promising and existing marketing
channels are emerging with River
Hills Harvest and the Minnesota
Elderberry Cooperative. For those
growers looking to direct market,
berries can be sold fresh or frozen
for juicing, baked goods, candies,
etc. Compared to other perennial
crop options, elderberries have a
higher risk because of limited data
for Iowa, but the reward can be high
as well if a market can be secured.

Elderberry Worksheet
Assumptions
1 acre = 908 plants
3630 linear ft

price = $1.00/lb
labor = $10.00/hr
Example

Your Farm

Income
Yield
Price Per Pound
Total Income

Lbs (4.5) x plants (908)
$1.00 - $2.00

$4,086 - $8,172

Expenses
Establishment Cost
Plant material
Site prep
Weed barrier
Irrigation
Mulch
Soil Test
Planting cost
Sub-total
Labor & Maintenance
Rent/Land Cost
Soil test
Mowing (X6-12)
Weed control
Weed trimmer (X3)
Replacement
Fertilizer
Pruning
Sub-total
Harvest & Marketing
Harvest
Cold Storage
Misc.
Sub-total

4086

Example
$1.00 - $1.50
$40 - $150/acre
$0.30 - $1.50/linear ft
$0.20 - $0.50/linear ft
$0.50 - $1.00/plant
soil test
$0.50 - $2.50/plant

every 3 years
$22/each
2X per year
$0.015/linear ft
10%
fertilizer & labor
labor

$0.40/lb
$500 (YR's 1-10)

Your Farm

$908 - $1,362
$40 - $150
$1,089 - $1,362
$726 - $1,815
$454 - $908
$60.00
$454 - $2,270
$3,732.80 - $12,010

$100 - $400
$60.00
$132 - $264
$30.00
$163.35
$90 - $135
$100.00
$80 - $150
$755.35 - $1,302.35

$2,043.00
$500.00
$200.00
$2,743.00
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Elderberry Resources
The Center for Agroforestry at the University of Missouri - http://www.
centerforagroforestry.org/
The Center for Agroforestry at the University of Missouri, established in 1998,
is one of the world’s leading centers contributing to the science underlying
agroforestry, the science and practice of intensive land-use management
combining trees and/or shrubs with crops and/or livestock. They have
done research on elderberries including market assessments and best
management practices and offer an elderberry financial decision support
tool.
River Hills Harvest – http://riverhillsharvest.com/
River Hills Harvest is a source for elderberry information ranging from the
health benefits of elderberries to production and processing information.
They are also a supplier of rootstock to new growers and elderberry products
to the general public.
Minnesota Elderberry Cooperative – http://www.minnesota-elderberry.
coop/
The Minnesota Elderberry Cooperative consists of growers from Minnesota
and other states that recently completed a feasibility study showing potential
for buying and marketing berries. They also host a website with lots of
useful information on the health benefits of elderberry as well as production
information and links to other useful sites.
Norm’s Farms - http://normsfarms.com
Norm’s Farms is committed to producing sustainable, natural, and delicious
elderberry products from the North American variety of elderberry, Sambucus
canadensis. They offer extracts, syrups, jams, jellies, and preserves, as well as
dried elderflowers.
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Sources of plant material
Natura Farms - http://www.
naturafarms.com/
River Hills Harvest – http://
riverhillsharvest.com/
Norm’s Farms - http://normsfarms.
com/elderberry-nursery/elderberrycuttings/
Elderberry Plants - http://www.
elderberryplant.com/

$500.00

$-

$150.00

$1,815.00

$726.00

$590.20

$454

$60

$4,703

Site prep

Weed Barrier

Irrigation

Mulch

Planting cost

Soil Test

sub-total

$135

$45.00

$30.00

$163.35

Weed control

Weed trimmer

$780.00

$500.00

sub-total

Total Revenue
Total Cost

Annual Return
20 year Return

$80.00

Misc.

($1,037.35)

($6,287.70)

($5,250.35)

($5,250.35)

$1,537.35

$500.00

Cold Storage

$5,250.35

$200.00

Harvest berries

Harvest & Marketing Cost

sub-total

($7,312.40)

($257.35)

$2,257.35

$2,000.00

$1,440.00

$140.00

$500.00

$800.00

($7,393.75)

($81.35)

$3,081.35

$3,000

$1,870.00

$170.00

$500.00

$1,200.00

$1,211.35

$200.00

$110.00

$100.00

$454.00

$163.35

$30.00

$154.00

$3,000

Year 5

($6,029.10)

$1,364.65

$2,635.35

$4,000

$1,900.00

$200.00

$500.00

$1,200.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 6

($5,124.45)

$904.65

$3,095.35

$4,000

$2,300.00

$200.00

$500.00

$1,600.00

$795.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 7

20 year Avg Annual Return/acre $493.20

($7,055.05)

($767.35)

$1,767.35

$1,000.00

$1,010.00

$110.00

$500.00

$400.00

$817.35

$200.00

$757.35

$757.35

$547.35

$200.00

$200.00

$200.00

$110.00

Rent/Land Cost

$110.00

$100.00

$163.35

$30.00

$154.00

$2,000.00

Year 4

Soil Test

Pruning

$100.00

$163.35

$30.00

$154.00

$1,000.00

Year 3

$60.00

$110.00

Fertilizer

$163.35

$30.00

$154.00

$100.00

Mulch

$154.00

Mowing

Labor & Maintenance Cost

$908

Plant material

$90

Year 2

Year 1

Establishment Cost

Timeline
Revenue

Elderberry

($4,159.80)

$964.65

$3,035.35

$4,000

$2,300.00

$200.00

$500.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 8

($3,195.15)

$964.65

$3,035.35

$4,000

$2,300.00

$200.00

$500.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 9

($2,744.50)

$450.65

$3,549.35

$4,000

$2,300.00

$200.00

$500.00

$1,600.00

$1,249.35

$200.00

$60.00

$110.00

$100.00

$454.00

$163.35

$30.00

$132.00

$4,000

Year 10

($1,779.85)

$964.65

$3,035.35

$4,000

$2,300.00

$200.00

$500.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 11

($365.20)

$1,414.65

$2,585.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 12

$989.45

$1,354.65

$2,645.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$795.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 13

$2,404.10

$1,414.65

$2,585.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 14

$3,364.75

$960.65

$3,039.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$1,189.35

$200.00

$110.00

$100.00

$454.00

$163.35

$30.00

$132.00

$4,000

Year 15

Year 16

$4,719.40

$1,354.65

$2,645.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$795.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 17

$6,134.05

$1,414.65

$2,585.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 18

$7,548.70

$1,414.65

$2,585.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$735.35

$200.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 19

$8,903.35

$1,354.65

$2,645.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$795.35

$200.00

$60.00

$110.00

$100.00

$163.35

$30.00

$132.00

$4,000

Year 20

$9,864.00

$960.65

$3,039.35

$4,000

$1,850.00

$200.00

$50.00

$1,600.00

$1,189.35

$200.00

$110.00

$100.00

$454.00

$163.35

$30.00

$132.00

$4,000
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Hazelnuts
Hazelnuts can be a good perennial
crop option but are not yet
commercially viable in the Midwest.
Here, hazelnuts are grown as multistemmed bushes that produce a
kernel that is approximately 50% oil
by weight. Hazelnut oil is almost
identical to olive oil, one of our
healthiest oils, and can be used
in a wide range of applications
including cooking, cosmetics,
industrial lubricants, and fuels such
as biodiesel.
Hybrid hazelnuts are crosses
between the American hazelnut
(Corylus americana), beaked
hazelnut (Corylus cornuta), and
the European hazelnut, Corylus
avellana. Hybrids combine the cold
hardiness and disease resistance to
Eastern Filbert Blight (EFB) found
in the American hazelnut, with the
larger nut size and thinner shells of
the European hazelnut. The result
is a plant that grows in bush form
with high resistance to EFB and cold
hardiness to withstand Midwestern
winters.

What you need to know
Hybrids vs. Non-hybrids
Current commercial hazelnut
production occurs almost
exclusively in the Willamette Valley
of Oregon and in Washington State,
using hazelnuts with European
genetics that can survive in the
temperate climate of the Pacific
Northwest. These hazelnuts are
grown as single-stemmed trees.
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Individual hazelnuts grow inside a husk that needs to be removed before cracking.

Attempts to grow European
hazelnuts in the Midwest or on the
East Coast have not been successful,
due to cold hardiness and Eastern
Filbert Blight (EFB), the main disease
threat to hazelnuts. While European
varieties have been bred with EFB
resistance, the disease is slightly
variable throughout the United
States, meaning EFB resistance
differs geographically depending
on region. Thus, resistant varieties
in Oregon can be susceptible to EFB
found in the Midwest.
Hazelnuts that are native to the
Midwest – the American and
beaked--have small nuts with thick
shells that are not commercially
viable. However, they have

developed EFB resistance or
tolerance because they have
evolved in close proximity to the
strain of EFB that is naturally present
in the Midwest. Including genetic
material from these species as well
as the European hazelnut results in
a multi-stemmed bush with cold
hardiness, EFB resistance, and higher
quality nuts capable of supporting
an eventual industry.
Because no improved cultivars
of hybrid hazelnuts are available,
virtually all growers have orchards
consisting of half-sibling plants
with varying genetic backgrounds,
meaning each plant in an orchard
is unique. This results in wide
variability in plant structure, form,
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yields, and overall production. For
example, some growers report that
their best plants are able to produce
5-8 pounds of in-shell nuts per bush
consistently year after year, while
the very next bush in the row might
only produce one pound of in-shell
nuts.
Site Selection
Hazelnuts do best in well-drained
fertile soil and don’t like “wet feet.”
They can withstand occasional
flooding and will survive in wetter
areas, although growth and yields
will be reduced. Soil pH should
be in a range from 5.5 to 7.5. On
the landscape, hazelnuts are a
component of the oak savanna
comprised of understory shrubs
such as currants, serviceberry, and
others. As with black walnuts,
sites where corn grows best will
also be the best sites for hazelnut
production. In the meantime,
research plantings can be grown
on a range of sites and in several
agroforestry settings including
alley cropping, windbreaks, and
shelterbelts.
Marketing
Hazelnuts are a worldwide
commodity with the country of
Turkey producing more than 80% of
all nuts. It is said that the Europeans
use hazelnuts like Americans use
peanuts, in that they are a common
ingredient in candy, chocolates,
and other confections. However, in
the United States they are less well
known, especially in the Midwest.
There are few processors in the
Midwest, and they primarily import
Turkish nuts.
Unlike chestnuts, black walnuts,
aronia, or elderberry, no aggregators
or buyers are established, so all
marketing is currently direct to the
consumer or end user via farmers

markets, onfarm sales, or
word of mouth.
Most consumers
don’t want the
inconvenience
of cracking the
nuts that are
in-shell, limiting
that market.
Once cracked,
hazelnut kernels
can be used in
a wide range of
applications: for
oil, in chocolateHybrid hazelnuts are smaller compared to the European hazelnut, but
covered nuts,
have a great flavor.
as a baking
ingredient, etc.
a concern but may become more
Developing value-added markets
prevalent as more acres are planted
will be necessary if the industry is to
to hazelnuts.
grow.
The most significant pests for
hazelnuts are deer, rabbits, mice,
Things to keep in mind
and other mammals. Deer and
rabbits especially can browse newly
Pest and disease issues
planted seedlings, nipping the
As previously mentioned, the major
tops off and forcing new shoots
disease concern with hazelnuts is
from the crown. In most cases the
Eastern Filbert Blight. It manifests
seedlings will be fine and send up
itself as two parallel rows of black
new stems, but damage can result
cankers that will eventually kill the
in lost productivity. Nut theft from
stem. This disease is native to the
crows, blue jays, squirrels, mice, and
wild populations in the Midwest.
other animals can be substantial
Therefore, wild plants are naturally
depending on pest pressures.
tolerant to it and that specific trait
Timely harvesting and site selection
has been conferred to the hybrids
are two methods to help reduce nut
grown today. The hybrids can still
theft.
contract the disease and some
stems might be lost; however the
Best Management Practices
multi-stemmed nature of these
Without cultivars or clonal
bushes allows injured stems to die
material the development of best
and new ones to take their place.
management practices for hazelnut
production has been challenging.
Big bud mite is another potential
Basic questions about plant
pest issue growers might be
spacing, fertilization rates, pruning
faced with. This microscopic mite
requirements, and weed control
colonizes leaf buds, enlarging them
have less than complete answers.
and preventing emergence of
In some cases, information that
leaves. To date, big bud mite is not
pertains to the European varieties
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can be used to make estimates
about Midwestern-grown hazelnuts.
This lack of basic knowledge is
starting to lessen as early adopting
growers with established research
plantings have started providing
feedback to researchers and other
growers.
Harvesting
Without cultivars, each bush in a
planting is unique and will ripen at a
slightly different time. Hazelnuts are
similar to chestnuts in that cultivars
will ripen in a narrower window than
seedlings. Depending on location,
harvesting typically starts in late
August and can continue through
October. Almost all harvesting is
done by hand-picking nut clusters
from the bush. Harvesting nut
clusters that are not ripe will result
in downstream processing problems
and lower quality nuts.
Over-the-row blueberry harvesters
have been demonstrated on
hazelnuts and are a promising
approach to mechanized harvesting.
However, in order to maximize
the usefulness of the harvester,
plants must be developed that are
conducive to machine harvesting in
both shape and form.
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Running the numbers
TThe accompanying worksheet
outlines many of the assumptions
used in the economic analysis.
The figures are based on feedback
received from growers as well as
estimates when needed. It should
be noted that little long-term
data is available for hazelnuts
and aside from feedback from
individual growers, little data
has been published. Ranges are
given for various expenses to
reflect differences in materials and
management.
Expenses fall within three main
categories: establishment,
maintenance, and harvest. For
hazelnuts, establishment is a very
significant cost, estimated at just
over $7,000 per acre. With the
development of named cultivars
and overall better plant material,
the cost of seedlings will fall
considerably in the future, as will
the cost to plant if standard nursery
stock liners are used.
Annual maintenance costs are low
and represent mostly labor for
mowing and weed control. Fertilizer
recommendations are not available

for hazelnuts, so a placeholder value
of $100 was used.
Harvest costs are another significant
expense and are proportional to
the yield. Hazelnuts are extremely
labor intensive to harvest, requiring
picking nut clusters from the
bush. After drying, hazelnuts also
require initial processing to remove
individual nuts from the husk. This
results in clean in-shell nuts that are
marketable. With better and more
uniform plant material, mechanical
harvesting using an over-the-row
blueberry harvester will be possible
(and has already been demonstrated
successfully), which will significantly
reduce harvest costs.
A 20-year financial model was
developed using the worksheet
and input from existing growers. It
assumes an ideal site, with irrigation.
Based on the model, a grower might
expect to see a positive annual
return in Year 10 of $49.20 (annual
income exceeding annual costs).
However, when establishment
costs, time it takes to start bearing
(Year Four), and maintenance costs
are factored in, hazelnuts are not
shown to be profitable. A total loss
of $8,452.63 would be expected at
Year 20.
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Summary
Growing non-cultivar hazelnut
seedlings commercially is not
viable. Several roadblocks need to
be overcome for hazelnuts to be
a profitable perennial crop. First,
plant material must be improved
and based on promising cultivars.
This will allow more uniformity
and facilitate mechanized planting
and harvesting, which will reduce
expenses considerably. Second,
value-added markets must be
identified and penetrated. The
market for in-shell nuts is limited
since most consumers don’t want
to crack small nuts. Processing inshell nuts into value-added kernels
will open additional markets in the
candy, cosmetics, and oil markets.
Finally, infrastructure must be
developed to grow hobby farmers
into commercial growers.

Hazelnut Worksheet
Assumptions
1 acre = 580 plants
2899 linear ft
2 lb per plant

price = $1.00/lb
labor = $10.00/hr
Example

Your Farm

Income
Yield
Price Per Pound
Total Income

per acre (Yr 10-20)
$0.50 - $5.00

Expenses
Establishment Cost
Plant material
Site prep
Weed barrier
Irrigation
Tree Tube
Tree Stake
Planting cost
Soil test
Sub-total
Labor & Maintenance
Rent/Land Cost
Soil test
Mowing (X6-12)
Weed control
Replacement
Fertilizer
Sub-total
Harvest & Marketing
Harvest Nuts
Drying
Husking
Misc.
Sub-total

1160
$580 - $5,800
$580 - $5,800
Example

$2.50 - $5.00
$40 - $150/acre
$0.30 - $1.50/linear ft
$0.20 - $0.50/linear ft
$2.50 - $4.50/tube
$1.00 - $2.50/each
$0.75 - $3.80/plant
soil test

every 3 years
$22/each
$0.03/plant
10%
fertilizer & labor

$1.00/lb
Sun & Air
$0.25 - $1.00/lb
bags, bins, etc

Your Farm

$1,450 - $2,900
$40 - $150
$869.70 - $4,348.50
$579.80 - $1,449.50
$1,450 - $2,610
$580 - $1,450
$434 - $2,204
$60
$5,463.50 - $15,172

$100 - $400
$60.00
$132 - $264
$17.40
$188.50 - $510.40
$100.00
$597.90 - $1,351.80

$1,160.00
$290 - $1160
$250.00
$1,700 - $2,570
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Hazelnut Resources
Upper Midwest Hazelnut Development Initiative (UMHDI) - http://www.
midwesthazelnuts.org/
The Upper Midwest Hazelnut Development Initiative is a collaboration of
growers and researchers working to develop a sustainable hazelnut industry
in the Upper Midwest. Whether you are an existing or aspiring hazelnut
grower, this website is intended to help keep you informed and connected.
Arbor Day Foundation Hazelnut Consortium - http://www.arborday.org/
programs/hazelnuts/consortium/
The goal of the Hybrid Hazelnut Consortium is to create a world-leading
research and breeding program to develop hazelnuts as a widely adapted,
high-yielding and low-input sustainable crop that is competitive with annual
crops for food, feed or bio-energy.
USDA National Agroforestry Center - http://nac.unl.edu/
The USDA National Agroforestry Center (NAC) accelerates the application of
agroforestry through a national network of partners. Together, they conduct
research, develop technologies and tools, coordinate demonstrations and
training, and provide useful information to natural resource professionals.
AgMRC – http://www.agmrc.org/commodities__products/nuts/hazelnuts/
The Agricultural Marketing Resource Center is a complete resource for
all things related to marketing agricultural products. From business
development to information on specific crops and management systems,
they cover a wide range of topics. Several tools and resources are available
on-line including webinars, market and industry news, and value-added
opportunities.
Northern Nut Growers Association - http://nutgrowing.org/
The Northern Nut Growers Association, Inc. (NNGA) is a national non-profit
organization, with members throughout the U.S. and 15 foreign countries,
founded in 1910 to share information on nut-tree growing. Members include
beginning nut culturists, farmers, amateur and commercial nut growers,
experiment station workers, horticultural teachers and scientists, nut tree
breeders, nursery people, and foresters.
Iowa Nut Growers Association – http://iowanutgrowers.com
Iowa Nut Growers is a non-profit founded in 1942 to promote an interest in
nut-bearing plants, support scientific research in breeding and culture and
the standardization of varietal names, encourage the wider use of nut trees in
agriculture, and disseminate information about all things nuts.
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Sources of seedlings
Red Fern Farm - http://www.
redfernfarm.com/
Grimo Nut Nursery – http://www.
grimonut.com
Forest Ag Enterprises - http://www.
forestag.com/
Badgersett Research Corporation http://www.badgersett.com/

$-

$-

$150.00

$1,449.50

$579.80

$608.00

$870

$60

$6,617

Site prep

Weed Barrier

Irrigation

Mulch

Planting cost

Soil Test

sub-total

$189

$43.50

$30.00

Weed control

Annual Return
20 year Return

($573.00)

$7,574.00

($7,001.00)

($7,001.00)

($8,445.33)

($487.33)

Year 5

($8,895.83)

($450.50)

$550.50

$100

$166.50

$100.00

$16.50

$50

$384.00

$200.00

$30.00

$154.00

$100

Year 6

($9,373.83)

($478.00)

$878.00

$400

$416.00

$150.00

$66.00

$200

$462.00

$200.00

$100.00

$30.00

$132.00

$400

Year 7

($9,705.83)

($332.00)

$1,132.00

$800

$732.00

$200.00

$132.00

$400

$400.00

$200.00

$60.00

$30.00

$110.00

$800

20 year Avg Annual Return/acre ($422.63)

($7,958.00)

($384.00)

$20.00

Total Revenue
Total Cost
$507.33

$63.33

sub-total

$384.00

$50.00

Misc.

$573.00

$3.33

Husking

$7,001.00

$10.00

Harvest nuts

Harvest & Marketing Cost

$444.00

$200.00

$384.00

$384.00

$384.00

$200.00

sub-total

$30.00

$154.00

Rent/Land Cost

$200.00

$30.00

$154.00

$20.00

Year 4

$60.00

$200.00

$30.00

$154.00

$-

Year 3

Soil Test

Fertilizer

$154.00

Mowing

Labor & Maintenance Cost

$2,900

Plant material

$145

Year 2

Year 1

Establishment Cost

Timeline
Revenue

Hazelnut

($9,971.83)

($266.00)

$1,466.00

$1,200.00

$1,048.00

$250.00

$198.00

$600.00

$418.00

$200.00

$100.00

$30.00

$88.00

$1,200.00

Year 8

($10,003.83)

($32.00)

$1,632.00

$1,600.00

$1,314.00

$250.00

$264.00

$800.00

$318.00

$200.00

$30.00

$88.00

$1,600.00

Year 9

($9,954.63)

$49.20

$2,270.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$478.00

$200.00

$60.00

$100.00

$30.00

$88.00

$2,320

Year 10

($9,745.43)

$209.20

$2,110.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$318.00

$200.00

$30.00

$88.00

$2,320

Year 11

($9,636.23)

$109.20

$2,210.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$418.00

$200.00

$100.00

$30.00

$88.00

$2,320

Year 12

($9,487.03)

$149.20

$2,170.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$378.00

$200.00

$60.00

$30.00

$88.00

$2,320

Year 13

($9,377.83)

$109.20

$2,210.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$418.00

$200.00

$100.00

$30.00

$88.00

$2,320

Year 14

($9,153.63)

$224.20

$2,095.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$303.00

$200.00

$15.00

$88.00

$2,320

Year 15

($9,089.43)

$64.20

$2,255.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$463.00

$200.00

$60.00

$100.00

$15.00

$88.00

$2,320

Year 16

($8,865.23)

$224.20

$2,095.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$303.00

$200.00

$15.00

$88.00

$2,320

Year 17

($8,741.03)

$124.20

$2,195.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$403.00

$200.00

$100.00

$15.00

$88.00

$2,320

Year 18

($8,576.83)

$164.20

$2,155.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$363.00

$200.00

$60.00

$15.00

$88.00

$2,320

Year 19

($8,452.63)

$124.20

$2,195.80

$2,320

$1,792.80

$250.00

$382.80

$1,160

$403.00

$200.00

$100.00

$15.00

$88.00

$2,320

Year 20

