
FALL 2019

Good Living and Good Farming – Connecting People, Land, and Communities

SMALL FARMS QUARTERLY

Feature Articles
Developing a Community of Ocean Farmers ................................................................Page 5

How to Determine Fair Farmland Rates......................................................................Page 12

Managing Woodlands to Improve Wildlife Habitat.....................................................Page 18



SMALL FARMS QUARTERLY
Good Farming and Good Living 

Connecting People, Land, and Communities

Small Farms Quarterly is for farmers and farm families — including spouses and
children - who value the quality of life that smaller farms provide.

OUR GOALS ARE TO: 

• Celebrate the Northeast region’s smaller farms; 
• Inspire and inform farm families and their supporters; 
• Help farmers share expertise and opinions with each other; 
• Increase awareness of the benefits that small farms contribute to society

and the environment; 
• Share important research, extension, and other resources.

Small Farms Quarterly is produced by Lee Newspapers, Inc., and is distributed four
times a year as a special section of Country Folks. Publication dates: January 14,
April 1, July 1 and October 7, 2019.

EDITORIAL TEAM

• Anu Rangarajan, Cornell Small Farms Program Editor-in-Chief                   ar47@cornell.edu
• Kacey Deamer, Cornell Small Farms Program Managing Editor kacey.deamer@cornell.edu
• Steve Gabriel, Cornell Small Farms Program Content Curator                     sfg53@cornell.edu
• Kelsie Raucher, Cornell Small Farms Program Student Intern klr235@cornell.edu

FOR SUBSCRIPTION INFORMATION CONTACT
Tracy Johnson, Lee Newspapers, Inc., PO Box 121, Palatine Bridge, NY 13428

888-596-5329, ext. 146  •  subscriptions@leepub.com
FOR ADVERTISING INFORMATION CONTACT: 

Tina Krieger, Lee Newspapers, Inc., 518-673-0108 or 800-218-5586, ext. 108
or tkrieger@leepub.com

SEND YOUR LETTERS AND STORIES TO:
Cornell Small Farms Program

15A Plant Science Building, Cornell University, Ithaca, NY, 14853
607-255-9238 •  kacey.deamer@cornell.edu

The Small Farms Quarterly is compiled by the Cornell Small Farms Program, based 
at Cornell University in Ithaca, NY. The Cornell Small Farms Program fosters 

the sustainability of diverse, thriving small farms that contribute to food security, 
healthy rural communities, and the environment. We do this by encouraging 

small farms-focused research and extension programs.

Anyone is welcome to submit articles for consideration. See our guidelines at 
smallfarms.cornell.edu/quarterly/writers/ and contact Kacey Deamer with inquiries.

Articles should be 1,000 - 1,600 words in length with at least 3 high-resolution image options.

Topics should be appropriate for a farmer audience, and not promote a single organization or
business. We focus on articles with relevant information that helps to improve the practice of

farming and agriculture in New York and the Northeast.
Copyright statement: The material published in Small Farms Quarterly is not copyrighted unless otherwise noted. 

However, we ask that you please be sure to credit both the author and Small Farms Quarterly

ABOUT OUR ADS...
All advertisements in Small Farms Quarterly are managed by Lee Newspaper. The Cornell
Small Farms Program, Cornell Cooperative Extension, and other Small Farms Quarterly sponsors
and contributors do not endorse advertisers, their products or services. We receive no revenues
from advertisers.
To find out how your business or organization can advertise in Small Farms Quarterly, contact: Tina
Krieger, Lee Newspapers, Inc., 518-673-0108 or 800-218-5586, ext. 108, tkrieger@leepub.com   

SMALL FARMS QUARTERLY -  FALL 2019

Cornell Small Farms Program
www.smallfarms.cornell.edu
607-255-9227

SUPPORTING ORGANIZATIONS: 

Cover photo by Kacey Deamer / Cornell Small Farms Program
A chicken perches inside the barn at Copper Plow Farm in
Honeoye Falls, NY.

News from the Cornell Small Farms Program
by Kacey Deamer.....................................................3

Food for Thought: Farm-to-School Feeds Students,
Communities

by Chris Watkins.......................................................4

Developing a Community of Ocean Farmers for Healthy
Seas, Healthy Food, and Healthy Economies

by Lee Rinehart........................................................5

Specialty Mushroom Project Expands to Serve Diverse
Urban and Rural Growers

by Steve Gabriel.......................................................6

Save Money with DIY Feeders
by Ulf Kintzel............................................................8

Confidently Hosting a Farm Tour – What’s Your “Why
Bother?”

by Katelyn Walley-Stoll.............................................9

On-Farm Variety Improvement Part II: Selection and
Plant Breeding

by Kristen Loria.......................................................10

How to Determine Fair Farmland Rates
by Mary Kate Wheeler.............................................12

Invasive Worms Threaten Forest Health
by Paul Hetzler.......................................................13

Lake Ontario’s New Generation of Hispanic Employ-
ees, Future Leaders, and Innovators

by Mario Miranda Sazo and Nicole Waters ............14

Brush Hogs and Rotary Cutters
by Rich Taber..........................................................15

Six Mistakes to Avoid When Plating Garlic & Shallots
by Petra Page-Mann...............................................16

A Brief History of the Pig in the United States
by Jason Detzel......................................................17

Managing Woodlands to Improve Wildlife Habitat
by Peter Smallidge..................................................18

New Software Helps Plant Breeders Bring Out Their
Best

by Melanie Lefkowitz..............................................20

mailto:ar47@cornell.edu
mailto:kacey.deamer@cornell.edu
mailto:sfg53@cornell.edu
mailto:klr235@cornell.edu
mailto:subscriptions@leepub.com
mailto:tkrieger@leepub.com
mailto:kacey.deamer@cornell.edu
http://www.smallfarms.cornell.edu
mailto:tkrieger@leepub.com


News from the Cornell Small Farms Program
The New Online Home of Cornell Small

Farms Program

As we first announced in the Summer 2019
issue of the Small Farms Quarterly, we have
been working on some major updates to our
communications efforts, and are excited to
finally share the results!

In August we launched our new website, de-
signed with our new logo and branding. This
more up-to-date website makes all of our
work and resources more easily accessible.
It also allows us to better serve our mission
to help farmers get expert assistance to fa-
cilitate all phases of small farm business de-
velopment, from initial growth to optimiza-
tion to maturity.

We are continuing to add content about in-
novative research, extension initiatives, ed-
ucational opportunities and more. We appre-
ciate your patience and also encourage your
feedback. 

Visit our new website at the same URL:
smallfarms.cornell.edu

Register for Our Online Courses, Now on

a New Platform

We are also excited to announce the move
of our suite of online courses to a new, more
user-friendly platform. Now registrants have
permanent, year-round access to their
course content. Also, courses have tiered
pricing from $199 – $299, based on house-
hold size and income to make access to the

courses more affordable and equitable for
everyone.

Our program offers more than 20 online
courses to help farmers improve their techni-
cal and business skills. These courses cover
a range of technical and business topics any
farmer needs to succeed. You can learn
about beekeeping, holistic financial planning,
soil health, vegetable farming, and so much
more. Experienced farmers and extension
educators guide students through about six-
week-long courses that include weekly live
webinars, videos, and resources.

The bulk of the course happens on your own
time, with discussions, readings, and as-
signments in Teachable, our online course
platform. To add to the experience, webina-
rs will be woven into the interface of the
course for 6 weeks each year to allow you to
meet on a weekly basis to learn from pre-
senters and ask questions in real time. If you
miss one, they are always recorded and
posted for later viewing.

Registration is now open for all courses, with
the next round of live webinar content start-
ing at the beginning of November for our
second block of courses:

Veggie Farming Part 1 – From Planning to
Planting
• This course helps new and aspiring veg-
etable producers answer basic questions
about site selection, crop rotation, seeding
and transplanting, as well as the financial
aspects of vegetable crop production. A
number of topics will be covered in this on-
line course, including variety selection, pre-
plant preparation, and cultivation.

Berry Production
• If you’re exploring the idea of adding
berries and bramble fruits to your farm, this
course will help you consider all the aspects
of this decision, from varieties and site se-
lection through profit and marketing. This
course will be especially useful if you are in-
terested in growing berries for income.

Poultry Production
• Many new farmers get started with poultry
because it’s a relatively low-investment enter-
prise with a fairly quick revenue turnaround.
The margins can be slim though, and farmers
need to develop the necessary skillset to pro-
duce a product that is both safe and prof-
itable. This course will help you get started in
building a successful poultry enterprise.

Getting Started with Pastured Pigs
• Pigs can be a profitable standalone enter-
prise or integrate into an existing farm struc-
ture. They provide a variety of products and
are also ideal for turning agricultural wastes
into a valuable product. Pigs make use of
marginal lands that would otherwise go un-
used, and they can improve that land.

Introduction to Maple Syrup Production
• Maple syrup production is rapidly growing
around the Northeast and offers a sound fi-
nancial opportunity to utilize woodlots. This
course explores the range possibilities of
maple sugaring on your land – be it for sup-
plemental income or for your livelihood. Also
discussed are “alternative” trees for produc-
tion, including Birch and Black Walnut.

You can browse all of our course offerings
on our website at smallfarms.cornell.edu/on-
line-courses/

Farm Ops Project Continues Farmer Vet-

eran Training Series

Farm OPS has been providing a series of
training workshops throughout 2019 for vet-
erans interested in agriculture. Opportuni-
ties have included single-day focused class-
es, as well as connecting participating veter-
ans to additional regional training opportuni-
ties, print material, and online resources tai-
lored to each individual’s interests. Specific
topics in this series cover: mushroom pro-
duction, high tunnel growing, soil health,
pasture management, greenhouse manage-
ment, maple syrup production.

The series also included two week-long in-
tensives that cover a wide range of agricul-
tural enterprises, one for those preparing to
launch a farm business enterprise, and one
for those already operating a farm business. 
The Farm OPS team and our partners at the
Canandaigua VAMC and National Center for
Appropriate Technology (NCAT) hosted a
five-day intensive “Armed to Farm” work-
shop at the end of July in Victor, NY. The
highlight of the week was a fabulous local
foods dinner at Kettle Ridge Farm, with
Farmer Veteran Coalition members and past
A2F participants joining the group for a great
meal and farm tour.

We also supported the Farmer Veteran
Coalition of New York’s first Listening Ses-
sion Series in Hoosick Falls, Corning, and
Watertown. Thanks to all who came out and
discussed their experiences in farming. To
learn more about FVC go to farmvetco.org,
or join the chapter’s Facebook page at face-
book.com/FVCNY/.

The Farm OPS team will also be upgrading
our communications with farmer veterans
from the NYVETSAG listserv to a new plat-
form later this year. Those on the current list
will receive instructions on how to get trans-
ferred to the new system. If you haven’t
heard from us in a while, or want to receive
information from the Farm OPS team, send
Dean a note at drk5@cornell.edu and he’ll
send you sign up instructions. If you’ve
signed up to receive the Cornell Small
Farms Newsletter, and checked the veteran
status box, you’re already registered.

Don’t forget, veterans receive a discount of
50% off registration for all of our online cours-
es. See the Farm OPS page for more details:
smallfarms.cornell.edu/projects/f arm-ops/

Reduced Tillage Project Expands Tarping

Research and Plans Farmer-Farmer

Workshops

We’re working to support small-scale veg-
etable farms in adopting tarps to reduce
tillage thanks to recent funding from North-
east SARE. Collaborating with the Universi-
ty of Maine, our research in permanent bed
systems combining tarps with other soil
building practices to learn how tarps help us
reduce tillage and change soils, weeds, and
crop yields. Learn more about the research
project on the SARE website:
projects.sare.org/sare_project/LNE19-382/

We’ll be sharing our results of this research
and learning from farmer experience at in-
tensive farmer-farmer workshops this fall.
You can share your own tarping practices,
and learn from others transitioning to re-
duced and no-till systems on their farm. We
will host a Pre-Conference workshop at the
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From the Editor
What is the most important asset on your farm? How do you care for that asset?

One farmer may respond: “My soil. I care for it by using cover crops, reducing tillage,
adding organic matter.”

Another might say: “My cows. I work hard to make sure they are stress free and comfortable.”

Rarely, do we say: “I am the most important asset on my farm. Every day, I take time to
care for my health and wellbeing, try to reduce stress and aim to spend quality time with
friends and family.”

You are the most important asset on your farm. Your energy and commitment fuel the
everyday workings, direction and outcomes of your farm business. How are you taking
steps to ensure your own long-term resilience?

We here at the Cornell Small Farm Program are interested in supporting the social sus-
tainability of our small farms. All of us have focused so heavily on the production, mar-
keting, economics and climate resilience needed to sustain our farms. What could be
done to better support farmers taking action around their own health, well-being, and re-
silience? What types of social connections and networks help you feel supported, in-
spired, and help you better weather the storms that come your way?

We are starting a project on these very questions, with funding from Northeast SARE. We
plan to work with farmers to imagine how to better connect us in real ways with each oth-
er and the communities around us. Let me know if you would be interested in more infor-
mation by emailing me at ar47@cornell.edu.

There really never is a dull moment in farming.

Best wishes for bountiful harvests,
Anu Rangarajan
Editor-in-Chief, Small Farms Quarterly
Director, Cornell Small Farms Program

See News page 4
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MOFGA Farmer to Farmer Conference on November 2.
Similar workshops will be coming to Eastern and Central NY,
with dates and locations still being finalized.

Check out our project page for updates at: smallfarms.cor-
nell.edu/ projects/reduced-tillage/ or contact reduced tillage
specialist, Ryan Maher at rmm325@cornell.edu with questions.

More Project Updates Featured in this Issue

Interested in what’s happening with our Specialty Mush-
rooms project? Read the article “Specialty Mushroom Proj-
ect Expands to Serve Diverse Urban and Rural Growers” to
learn more about how our project is partnering with a num-
ber of prominent organizations to elevate mushroom farming
and connect small-scale producers to resources and sup-
port so that new enterprises directly benefit a wide range of
communities.

Curious about the latest news from our Labor Ready proj-
ect? Read the article “Lake Ontario’s New Generation of
Hispanic Employees, Future Leaders, and Innovators” to
learn more about the 5th annual CCE Lake Ontario Fruit
Program’s Hispanic Summer Fruit Tour successfully con-
ducted in partnership with the Cornell Small Farms Pro-
gram. More than one hundred Hispanic employees enjoyed
a group dinner at Orchard Dale Fruit Farm Inc., at the end of
the four-stop tour.

News from 3

by Chris Watkins

In counties across New York, farm-to-school (F2S)
programs are connecting K-12 students with much-
needed healthy food. Through F2S, students have
reliable access to fresh, locally-sourced fruits and
vegetables and other farm products while district
dollars go back into the pockets of local farmers
and food producers.

Collaborating with a wide array of stakeholders and
programming partners, Cornell Cooperative Exten-
sion county associations and regional agriculture
teams are on the front lines of these efforts. Our
system has association offices located in every
county, housing extension specialists and educa-
tors trained to provide research-based nutrition,
family development, agriculture and economic de-
velopment expertise and outreach to their commu-
nities. 

The mission of F2S is a familiar one for CCE. It is
firmly in our wheelhouse and has been stitched into
our service fabric for many years. 

For CCE educators, today’s F2S efforts mean connecting
school food services directors with farmers to procure local
fruits, vegetables, dairy products and animal- and plant-
based proteins along with training food service staff on food
prep techniques. We also teach students and parents about
the value of healthy eating and lead farm visits to show them
where their food comes from. 

CCE educators also directly interface with districts as well
as state and local agencies to secure and maximize impor-
tant federal and state funding - in particular, recent grants
from New York State Agriculture & Markets (NYSDAM).
State funding in support of F2S programming — which dou-
bled in the governor’s 2018-19 budget — have given our ef-
forts new wings. A component of the “No Student Goes Hun-
gry” initiative, there is a key $.25-per-lunch-served incentive
for schools that purchase at least 30 percent of their meal in-
gredients from New York farms or utilize products comprised
of at least 51 percent New York-grown ingredients.

Currently there are 16 counties across the state involved in
CCE-assisted F2S programs that utilize direct funding from
NYSDAM. We also recently launched the “Farm to School
New York” Program Work Team consisting of CCE educa-

tors, Cornell University faculty and external stakeholders
who collaborate on F2S efforts across the state.  

While CCE also is involved in F2S projects utilizing a variety
of other funding streams, here are a few highlights of CCE’s
work in NYSDAM-funded counties across the state:

• In western New York, CCE’s Harvest New York agricultur-
al economic team is now in its sixth year collaborating on
F2S measures with the Buffalo City School District (BCSD).
An 11-school pilot program that began in 2015 has grown to
now provide local foods and nutritional education program-
ming in 86 buildings, where they serve 30,000 lunches and
24,000 breakfasts daily. 
In addition to addressing food insecurity in Buffalo’s inner
city by providing access to healthy food, western New York’s
agricultural economy also gets a boost - one that continues
to trend upward. Of the District’s $13M total food budget for
2019-20, it’s forecasted that $3.1M will be used to purchase
local produce and dairy products. 
• While also supporting the BCSD project, CCE Erie Coun-
ty’s efforts extend across the county through a dedicated

F2S Coordinator working to establish connections
between 14 farms and 13 school districts. Collec-
tively the program serves more than 25,000 stu-
dents with a goal of helping the districts meet the 30
percent New York-grown-ingredient incentive mark.
• In the Finger Lakes region, CCE Seneca educators
are leading F2S efforts in 13 schools across four dis-
tricts. This year, nearly 4,000 children in grades K-12
have access to a variety of locally grown products. 
• Up north, CCE St. Lawrence County is partnering
with St. Lawrence-Lewis BOCES to bring fresh fruits
and vegetables - grown by 25 North Country farmers
- to 18,600 students in 21 school cafeterias in St.
Lawrence and Lewis Counties. A “Know Your
Farmer” campaign also is underway to create a
stronger connection between students and growers. 
• In the Mohawk Valley, CCE Oneida County is ben-
efitting 56,000 students in 37 school districts by
working to procure local food and provide training to
cafeteria staff. 
• In the Southern Tier, CCE Steuben County, in part-
nership with Greater Southern Tier BOCES and our
CCE Schuyler and CCE Chemung County associa-
tions, is working to increase procurement of local
specialty crops. In addition to local farmers, the ef-

fort benefits 28,907 students in 21 school districts across
three counties.
• Also in the Southern Tier, CCE Broome County educators
are assisting Broome-Tioga BOCES in the procurement of
local farm products in a project that also better equips cafe-
terias to prepare local farm products and educates students
about the local foods included in their menus. The project
will benefit 21,455 students in 10 school districts.

It’s important to note, and as you can see, CCE has not
been alone in these F2S initiatives. We are extremely thank-
ful to be part of many dynamic collaborations that tap into
the strengths of our community partners. From state, coun-
ty and municipal leaders to the school districts and food pro-
ducers, we are proud to work in concert with our F2S part-
ners to elevate this important work on behalf of New York’s
schools, children and farmers. 

Chris Watkins is the Director for Cornell Cooperative Exten-
sion (CCE), and Associate Dean in the College of Agricul-
ture and Life Sciences, and College of Human Ecology.

Food for Thought: Farm-to-School Feeds Students, Communities 
Cornell Cooperative Extension is part of a statewide network working to bring fresh, locally-sourced food to students
while supporting local farmers and food producers.

As part of the Farm-to-School Program administered by CCE’s Harvest
NY team, Buffalo City School District students visit farms where they in-
teract with farmers, animals and produce to learn about the local food
system and where the dairy products they consume come from.

Photo by R.J. Anderson / Cornell Cooperative Extension

mailto:rmm325@cornell.edu


Many feathered varieties ready to plant

300+ Varieties of scion wood
• • • • • • Certifi ed organic • • • • • •

IR
ON ROOT

ORCHARDS HARD 
CIDER 
Nursery509-826-1672

ironrootorchards.com 
jrf@ncidata.com

by Lee Rinehart, NCAT Agriculture Specialist

I boarded the skiff with my camera strapped to my neck to
keep it from plunging into the depths of Long Island Sound.
My guide gunned the engine and we followed the convert-
ed lobster boat as it cut wakes in the glassy water, past an
anchorage of mooring buoys where an awkward combina-
tion of pleasure boats and workboats awaited their owners
in the stillness of the morning. I sat on a flotation in the bow
of the skiff and watched the boat from a distance, admiring
the gentle curve of its gunwale. 

We followed the boat past small rocky islands, some
capped with extravagant houses, where terns, plovers, and
sandpipers foraged and tended their clutches. Composed
mostly of yellowing brown rock, some of the islands had
rugged, windblown trees gripping the rocks as if to hold on
for dear life in the face of a desperate nor’easter…which
they undoubtedly have many times in their history. Once the
islands were behind us, a broad, vast expanse of the sound
stretched beyond the bow, with misty shorelines to the left
and right a few miles off in the distance. Off the starboard
bow my guide pointed to our destination. Scattered upon
the surface of the gray water were numerous round buoys,
some black, some white, with several white and orange

navigation buoys standing sentinel over their peers. We’d
arrived at an ocean farm – specifically, one leased by Bren
Smith, a Branford, CT, farmer who raises kelp and blue
mussels beneath the buoys on this 20-acre plot.

The pilot shut off the engine and drifted toward the buoys,
and I began snapping pictures. When we approached a
black buoy, looking like a large bowling ball floating on the
surface, a crew member leaned over the gunwale and
plunged a boat hook beneath the surface, then pulled it to-
ward the boat as a rope longline broke the surface…the
very substrate and structure that forms the backbone of the
ocean farm. The longline, covered with leathery seaweed,
was grappled with a hooked line that was fed up to a boom
block and down to a winch, which allowed the crew to lift
the longline, heavy with kelp, effortlessly out of the water. 

Sugar kelp hung from the line like a brown, dense, maritime
curtain, perhaps 10 feet in length from the longline to where
the tips disappeared into the water. After the longline was
secured, the crew began to cut fronds from the hanging
kelp and place them into plastic bag-lined fish totes on the
deck of the boat, with food grade pieces in one tote and fer-
tilizer grade in the other. Once harvest was complete, the
bags were tied and placed in the shade, and the boat be-
gan its 15-minute trip back to the pier, where the kelp would
be cooled and made ready for delivery to its destination as
fresh sea produce.

This kelp crop used no fertilizer during its seven-month win-
ter growing season. No pesticides were sprayed. It needed
no tillage, weed control, nor fallow. All it required was a stur-
dy infrastructure to grow on and an appropriate site in the
bay where enough tidal flow and current would bring nutri-
ents to its macro-algal fronds. And for this, it gave a lot in
return. It soaked up hundreds of pounds of nitrogen and
phosphorus from the bay waters. It provided habitat for ju-
venile pelagic fish and other sea life. And it served as a
companion crop to the 10-foot lines of blue mussels grow-
ing alongside. 

This is the future of coastal ocean aquaculture and it’s gain-
ing traction in states from Maine to Connecticut and from
Washington to Alaska. It’s a “leave-no-trace” aquaculture
that is regenerative and requires no inputs other than hard
work, intelligent thought, savvy marketing, and a low-to-
moderate capital investment. 

The prospect of building a new, restorative food system

Paul Greenberg, in “Four Fish: The Future of the Last Wild
Food” (Penguin Books, 2011) tells a story of how locally
sourced seafood markets were once an integral part of U.S.
coastal communities. But industrialization and consolida-
tion of production compromised the ecological integrity of
their estuaries – which in most seacoast communities were
paved over, rip-rapped, and walled. Pollution from industry
was the final ingredient, and natural stocks of important

coastal species like oysters plummeted. 

The problems are not confined to the coast. Of all the diver-
sity of species that once characterized the American diet,
few now find their way to the dinner plate. Over-exploitation
of the ocean and manipulation of relatively few species not
only skewed the ecology of the fishery, but has resulted in
a collective amnesia regarding the natural bounty, diversity,
and nutritional quality of the foods that we historically har-
vested from the sea. We have, in the words of author Paul
Greenberg, “ignored the fundamental limits the laws of na-
ture place on ecosystems and have consistently removed
more fish than can be replaced by natural processes.” 

To regenerate and sustain our coastal waters, we need a
new paradigm, a new way of thinking and acting that runs
counter to the “capital, chemistry, and machines” model of
industrial agriculture (a maxim I have borrowed from Chef
Dan Barber). We need a place-based ecological model of
restorative seafood production that can regenerate our wa-
ters while providing opportunities to reclaim the waterfront
for sustainable use.

Opportunities abound in putting maritime trade skill to work
for a more restorative use of the sea. The fisherman’s
knowledge, acquired by a life of navigating vessels and
maintaining equipment, can be repurposed to give young
people the opportunity to enter into a new trade. Genera-
tional experience can be passed on to entrepreneurial peo-
ple who look to the sea for their physical and cultural sus-
tenance. Retooling this industry, with just a few adjustments
of gear and some marketing know-how, can turn the fishery
into a viable, regenerative food production system that pro-
vides work, financial return, and purpose to coastal commu-
nities. 

Ecological aquaculture has taken on many forms, from bot-
tom culture of oysters and quahogs to kelp, mussel, and
scallop production on submerged longlines. GreenWave, a
non-profit organization developed to assist farmers entering
the business, has designed a system of shellfish and sea-
weed production that encompasses the entire water column

Developing a Community of Ocean Farmers for Healthy Seas, Healthy Food,
and Healthy Economies
Small-scale ocean farming is restorative and provides valuable ecosystem services through nutrient extraction and
carbon sequestration. There are opportunities to put skilled, entrepreneurial people to work for a more sustainable,
less exploiting use of the sea. 

Kelp harvest in Long Island Sound. 

An ocean farm has a light visual footprint; all the crops
are under the surface.

Photos courtesy of Lee Rinehart / NCAT
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of a near-shore farm, providing sustainable,
high quality seafood, fuel, and fertilizer for
coastal communities. These farms, from
perhaps one to 20 acres in size, provide
tons of seafood each season. Market out-

lets can range from wholesale to Communi-
ty Supported Fisheries to restaurants, and
local farms can have access to nutrient-
dense, renewable fertilizers in the form of
kelp-based soil amendments.

Farming in this manner is regenerative, in
that no inputs are required – no feed or fer-
tilizer at any point of the production cycle.
The marine farms become zones of ecolog-
ical diversity, drawing hundreds of ocean
species and providing habitat for young ma-
rine organisms, increasing the ability of es-
tuarial habitat to support life. Ocean farms
also provide ecosystem services through
nutrient extraction and carbon sequestra-
tion. In fact, farmed shellfish and kelp ex-
tract an enormous amount of nitrogen,
phosphorus, and carbon from the water and
can act as a storm-surge protector during
extreme weather events, mitigating and
softening the effects of tidal inundation.

Regenerative ocean farming is sustainable
and provides an opportunity for coastal
communities to re-assess their relation-
ships with the sea. Coupled with the sus-
tainable management of wild-capture fish-
eries, it allows innovative and resourceful
people to engage in skilled, meaningful, and
remunerative work.

In the next issue, read about how innovative
ocean farming entrepreneurs are transform-
ing the food system and regenerating
coastal waters while serving as models for
others to begin their own ocean farming
business.

Lee Rinehart has been writing and educat-
ing on sustainable agriculture for over 20
years. A graduate of Texas A&M University
and an Agriculture Specialist for NCAT’s AT-
TRA Sustainable Agriculture program, his
work focuses on grazing ecology and aqua-
culture. Lee can be reached at 479-587-
3474 or lee@ncat.org. 

Interested in finding out more about ocean
farming? Contact the author at
lee@ncat.org for information on what it
takes to get started. You can also listen to
Bren Smith’s story at
www.youtube.com/watch?v=j8ViaskDSeI. 

The ATTRA Sustainable Agriculture Pro-
gram has served as the premier source of
information about sustainable agriculture
for U.S. farmers and other agriculturists for
more than 30 years. Visit the ATTRA web-
site at attra.ncat.org for practical publica-
tions, podcasts, and tutorials on all aspects
of sustainable and regenerative agriculture.
You can also speak to an ATTRA Agricul-

ture Specialist to discuss any of your farm-
ing questions by calling the ATTRA hotline
at 800-346-9140.

Part of this article has been adapted from
the forthcoming ATTRA publication “Coastal
Ocean Aquaculture: Regenerative farming
of seaweed and shellfish for food, fuel, and
ecosystem services” by Lee Rinehart. This
new guide discusses the current status and
future of ocean aquaculture, and covers
some basic elements of starting an ocean
farm, including seaweed and shellfish pro-
duction, site selection and gear, permitting,
food safety, and marketing.

Blue mussels growing in a mussel sock.
Bren Smith, ocean farmer and founder of
GreenWave.
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Specialty Mushroom Project Expands to Serve Diverse Urban and Rural Growers
by Steve Gabriel

Interest in specialty mushrooms (defined as any non-button
variety) from both farmers and consumers is growing rapid-
ly, with demand increasing by 4% annually in the U.S. Giv-
en the flexible scale of production systems, mushrooms are
well positioned for production by a diverse range of small
and mid-sized farmers in urban and rural settings. 

With funding support from USDA, NE-SARE, and Cornell
Cooperative Extension, the Cornell Small Farm Program’s
Specialty Mushroom Project is partnering with a number of
prominent organizations to elevate mushroom farming and
connect small-scale producers to resources and support so
that new enterprises directly benefit a wide range of com-
munities. While our focus is the NYC foodshed and North-
east U.S., many of the resources and events we offer will
prove useful for growers around the country. 

Community partners are an essential part of this effort. In ad-
dition to Cornell Small Farms Program mushroom specialist
Steve Gabriel and Urban Ag Specialist Yolanda Gonzalez of
CCE-Harvest NY, the project is engaged with GrowNYC, Just
Food and Farm School NYC — non-profit organizations sup-
porting beginning farmers and ensuring a robust and equity-
based food system. The Dyson School at Cornell University,
as well as the Cornell Food Venture Center, is engaged in
market channel research to improve grower access to outlets
for fresh, dried, and value-added products. 

The project is also partnering with several industry suppliers
including Fungi Ally (MA), Field and Forest Products (WI),
Smallhold (NY), North Spore (ME), and Smugtown Mush-
rooms (NY). As a network, each participant brings a unique
skill set and focus to the table, and together the project can
reach into many facets to move the industry forward and
support it to benefit diverse communities through entrepre-
neurial development, increased food access, and new job
creation.

The project has four main areas of focus, with different part-
ners contributing to one or more of these areas:

• Production Research

The goal with our production research is to build out and
prototype indoor production units, estimating the economics
of starting up and maintaining a small enterprise. To do this,

we are constructing two units, one that is about 2 feet by 4
feet by 8 feet, providing one rack of production that can do
5 - 10 pounds per week, and a 40-foot shipping container
which should produce closer to 100 pounds per week. Each
simulated unit allows us to collect quantitative (costs, ener-
gy use, changes over the season) and qualitative data to
optimize mushroom yields and economic potential, mini-
mize time and energy expenses, and resolve management
and labor constraints that might arise in intensive small-
scale systems. 

Results from multiple years of trials will allow the research
team to identify best practices for containerized production
and develop accurate enterprise budgets for growers to
make use of when planning their own enterprises. This re-
search builds off previous work we have done with outdoor
log-grown shiitake, where multiple years of production mod-
eling provided clear numbers of the cost of production, labor
hours required, and sales potential, which are summarized
on our “Economics and Markets” page at smallfarms.cor-
nell.edu/projects/ mushrooms/economics-and-markets .

Overall, what we know from experience is that startup enter-
prises will vary in cost depending on the scale and context,
but markets for specialty mushrooms are very strong and
premium prices ($9 - $12 wholesale and $12 - $20 retail)
can be achieved for locally produced, high quality mush-
rooms. The emphasis is on quality. A grower has to learn
how to manage all aspects of production to keep this high,
and must also develop markets. A successful enterprise is
equally about the time spent on the technical aspects of pro-
duction and developing strong and lasting market relation-
ships. Too often, new growers focus on production and then
find themselves with a ton of product and no idea where or
how to sell it.

Oyster mushrooms are a common commercial crop.
Courtesy of Steve Gabriel / 

Cornell Small Farms Program

A visual of our project partners.
Courtesy of Steve Gabriel / 

Cornell Small Farms Program

Schematic for the research trailer in a shipping container.
Courtesy of  Shaun Bluethenthal / 

Cornell Small Farms Program

mailto:lee@ncat.org
mailto:lee@ncat.org
http://www.youtube.com/watch?v=j8ViaskDSeI


• Grower Training and Support 

The Cornell Small Farms Program’s specialty mushroom
website (www.CornellMushrooms.org) has a new look and
allows easy access to a host of resources including videos,
printed guides, a directory of suppliers, and a grower list-
serv, with now over 400 members. We offer 6-week online
courses each year; one focused on outdoor production sys-
tems and the other on indoor. We also host monthly webi-
nars which can be viewed live or watched any time on our
YouTube channel: tinyurl.com/MushroomWebinars .

In 2019, we partnered with the FarmOPS project (also part
of Cornell Small Farms Program) to specifically offer train-
ings to veterans engaged in agriculture. Olga Tzogas
(Smugtown Mushrooms), Steve Gabriel (CU Small Farms),
and Tradd Cotter (Mushroom Mountain) all offered one-day
workshops and we installed one of the small growth cham-

bers at the EquiCenter farm in Honeoye Falls, NY. 

For the last few years, we’ve partnered with Willie Crosby
of Fungi Ally, who is an experienced grower at multiple
scales. We have been co-facilitating the online course BF
153: Indoor Specialty Mushroom Production, and have de-
veloped several videos about indoor production. Crosby
was able to secure a NE-SARE grant where we will partner
to offer growers specific and targeted assistance as they
start mushroom farms. There will be 10 trainings for
prospective growers around the Northeast this coming au-
tumn and winter, followed by online learning and the oppor-
tunity for growers to apply to receive one-on-one consulting
support for their new businesses in 2020. Learn more de-
tails about this aspect of the project at fungially.com/grow-
ing-mushrooms .

• Training of Trainers

A third element of the project stems from the overwhelming
demand for mushroom classes and not enough agricultur-
al service providers to adequately meet that demand for
education on specialty mushroom cultivation. Our partner-
ship with Farm School NYC and Just Food is drawing upon
these organizations’ experiences with popular education
and train-the-trainer efforts to develop a teaching curricu-
lum and toolkit so we can grow a network of educators
working in diverse communities around the Northeast. This
is supported with funds from USDA-AFRI as well as the
NE-SARE Professional Development Grants. 

We will offer a two-year Community Mushroom Educator
Training that aims to build a cohort of 60 service providers
and educators from urban and rural centers throughout the
Northeast. Through technical training and project-based
learning grounded in popular education methodology and
principles, mushroom educators will gain valuable knowl-
edge and benefit from the collective experience of the
mushroom educator cohort. Sixty individuals will be invited
to join this training. In our second year, a selection of 16 ed-
ucators who attended the first round of trainings and are
geographically dispersed throughout the Northeast will re-
ceive ongoing support and mentoring as they implement
education projects in their communities. 

• Market Research

Our final focus is to better understand the market potential
for small producers, culminating in a guide to market chan-
nels for specialty mushroom producers. There are current-
ly inadequate data about consumer and buyer preferences
for mushrooms, and in partnership with Cornell Dyson we
will be collecting and analyzing data from farmers, market
shoppers, and wholesale distributors. Currently, specialty

mushrooms are most often sold through several marketing
channels: farmers markets and farm stands, restaurants,
CSAs (community supported agriculture), small retail
stores, and regional produce distributors. Research on cur-
rent production volume, interactions between farms and
buyers, and current use of specialty mushrooms in markets
of varying size and scale will help us articulate the local
market potential and assesses the role different market
channels can play in grower decision-making.

Stay Connected

Overall, our goal of this project is to increase the number
and diversity of mushroom growers around the Northeast,
and beyond. We are here for technical support questions
as well as support navigating the legal and regulatory land-
scape. In addition to contacting us directly, two easy ways
to keep connected to the project are to attend our monthly
webinar series (or watch the recordings posted to
YouTube) and join our Grower listserv, which has about 400
active and interested mushroom growers from all over. We
share the latest news and updates to this list, but it is also
a great place to ask questions and get responses not only
from our staff, but drawing upon the collective knowledge of
the group. Our network page on the website (smallfarms.
cornell.edu/projects/mushrooms/network) also has a direc-
tory of suppliers for all the materials you need for produc-
tion. 

Steve Gabriel is an Extension educator for the specialty
mushroom project, along with Yolanda Gonzalez of CCE
Harvest NY. He also grows mushrooms on a small farm in
Upstate NY he co-owns with his wife, Elizabeth. Learn
more about the project at www.CornellMushrooms.org and
the farm at www.WellspringForestFarm.com.

A mini growth chamber that should produce about 5
pounds per week.

Courtesy of  Steve Gabriel /
Cornell Small Farms Program 

3033 - 75 Acre Certified Organic Farm in Columbus, 
NY.  This farm has 2 parcels, with  road frontage on 
both parcels. The farm has a 75 stall heifer barn and 
an additional cattle barn for 160 head. The milk barn 
has a new roof, and the milk-house has been newly 
re-furbished. It also has a 3 ton feed bin, a Harvestore 
silo, a 1500 ton silage bunk,  3,000 hay bale storage, a 
1200 bushel corn crib, a 65′ x 110′ machinery building, 
and 2 wells. The home is a 2 family, 8 bedroom house 
which is currently being rented.  It is insulated, has a 
new roof and new siding.  The home also has an 8 yr 
old outdoor wood stove.Asking $335K.  *Viewings by 
appointment only.

 3034 -  28+/- acre Certified Organic Farm with a 110′ 
x 38′ barn, drilled well, electricity.  Asking $95K.   
*Viewing by appointment only.
 
3027 - Could Possibly be Farmed As Organic. This 
240-acre farm with 150 flat to gently rolling, easy to 
work, tillable acres. 70 acres of pasture and the bal-
ance in woods, for good deer and turkey hunting. 
Modern 3 row free-stall barn with 115 stalls, drive-thru 
feed and earthen lagoon for manure storage. Attached 
38×200 tie-stall barn with 108 ties, 2″ pipeline and a 
1000 gallon bulk tank. Air Ram manure system to the 
lagoon, and a 2-bay shop building. The home is a good 
2-story brick set up for 2 families with 13 rooms total. 5 
bedrooms, 2 baths, 2 kitchens, a full basement, drilled 
well, and a 2-car garage. The home is oil heat and 
has new windows. Transferable milk market. Asking 
$300K  *Please call Kara for questions or to schedule 
a viewing @ 607-316-6597.

3017 - 326.69 Acres of Certified Organic Land w/ 100 
cow 2-story barn located in Earlville, NY.  Currently be-
ing used for grass-fed milk cows.  The milk market is 
transferable.  Would make a good place for either milk 
or beef cattle.  Asking $699,995. 

Kara Posson-Reed, Associate Broker

www.possonrealty.net
possonrealtyllc@gmail.com

245 Posson Road
Norwich, NY 13815

(607) 334-9727 
Cell (607) 316-6597

Students at a hands-on mushroom workshop.
Courtesy of Jamie Love

http://www.CornellMushrooms.org
http://www.CornellMushrooms.org
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http://www.possonrealty.net
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by Ulf Kintzel

Various companies offer round bale hay
feeders for sheep. They all have one char-
acteristic in common: they cost a lot of mon-
ey. I have been using self-made hay feeders
made from livestock panels for two decades.
I received the original idea more than 20
years ago when I went to a Polypay sheep
breeder in Vermont at the banks of the Con-
necticut River. I’d love to give him credit, but
his name has escaped me and I cannot find
a listing of his farm. I refined his design over
the years. I abandoned some designs as
well, and they too will be part of this article.

Many of you are likely familiar with a feedlot
panel, and these are the base of my design.
It might be called livestock or cattle panel at
your farm store. Such panel is 16 feet long
by 48 or 50 inches high, and costs about
$20. The mesh measures usually 4 inches
horizontally and 8 inches vertically. The bot-
tom may have narrower rows of mesh. I cut
staggered holes in the panel. This will
amount to three rows with holes that are 8
by 8 inches. I use a disc grinder to cut the
holes and then smoothen the rough edges
with the same. I bend the panel so that both
ends touch each other. I use three 3-inch
snap ring hooks to connect the ends and the
feeder is done. (I used to use smaller hooks
but found out they bend too easily when
they are under pressure and are also hard to
open when you want to open the feeder with
hay still in it.) I now have a feeder that costs
about $30, which is far less than the several
hundred dollars that most round bale feed-
ers cost.

You can then open the feeder up and put it
around a round bale that is sitting on its flat
side, or you can leave it closed and lift the
feeder over the round bale. If your bales are
net-wrapped, I recommend removing the net
prior to putting the feeder around. If they are
held together with bale strings you can go
either way. Initially, when the bale is just set
up, the sheep can eat basically at all places
throughout the mesh. As they dig deeper
into the bale, the better portions of the hay
become available only when a sheep puts
its head into one of the 8-by-8 holes. My
large-headed Texel sheep that I raised 20
years ago got their heads stuck on occa-
sion, especially when two sheep tried to
feed through the same hole. That has not
occurred since I have White Dorper sheep.
When about half or two-thirds of the bale is
eaten, the better parts of the hay become
less accessible. Since my sheep are grass-
fed and I wish to encourage consumption, I
flip the bale over by flipping the entire feed-
er over with the bale inside it. Now the re-
mainder of the bale is likely to sit slanted in
the feeder, which makes the better parts of
the remaining bale available again. Also,
there is waste — I estimate up to 10%. The
waste is mostly the stemmy parts of the hay.
If I feed hay in the barn, I use that waste as
bedding. Straw, the bedding I would prefer,
is too expensive in my area and more ex-
pensive than first-cutting hay.

When the weather and soil conditions allow,
I prefer feeding my hay outside in the pas-
ture. Manure (and especially urine) when it
is directly deposited to the pasture as op-
posed to spreading manure from the barn
has more value that way because fewer nu-
trients are lost. Whenever I feed hay outside
in the pasture, there will be some wasted
hay piled up around the feeder. I always dis-
tribute that hay with a fork so that it doesn’t
choke out any pasture when it starts grow-
ing in the spring. I also use a new spot for
each new hay bale. That way nutrients are
as evenly distributed as possible. I favor
feeding hay in those parts of the pasture
where I will make hay in the coming season
or that are well-protected from the elements
when it is cold and windy. Any hay the sheep
pull out of the feeder but isn’t eaten is not
actually wasted. It is adding nutrients to the
soil and increasing organic matter. While the
wasted hay would have had optimum value
had it gone through the animal first, it still
has plenty value by being fertilizer.

One could argue that professionally-built
hay feeders waste less hay. Here is what I
know: When I went to agricultural college in
Germany back in the early 1990s, I read up
on a field trial with round bale feeders for
sheep. No matter the price or design, none

of them reduced waste so significantly that it
justified the high price. As I recall, most of
them wasted about 8 to 10% of hay. Many of
them have the same or similar design still to-
day, which are vertical bars only with no hor-
izontal cross bars and no mesh. It is very
easy for sheep to pull the hay through and
waste a significant part of it. I think it is un-
likely that there is less waste than with my
self-made ones.

When feeding hay outside and you have
heavy soils, be careful when it is wet in the
spring and the soil is losing its structure and
cohesiveness. It may lead to pugging
around the feeder. In that case, I will either
feed in the barn or I will set the bales in the
woods or in a spot where pugging is not an
issue. However, pugging is something that I
cannot always avoid entirely. This should
not be a concern when you have sandy
soils.

The light weight of the feeders is an advan-
tage. It allows for a lot of flexibility when I
want to move them around. Sometimes, I
just tip a feeder with a bale in it over, pick it
up with the front spear of my tractor, and
move the feeder to a new spot when there is
danger of pugging or when it is supposed to
rain, and I wish to move the feeder in the
barn. Empty feeders can be laid on their
sides and puled with the trailer hitch of a
truck to a different location.

I don’t have as many feeders as it takes that
all animals can simultaneously eat at the
feeders. That can be a problem if they are
hungry. They then push at the feeder and it
can lead to losses, particularly to abortions
when you have sheep that are due to lamb
soon or if you have young lambs and they
get trampled by larger ewes. Therefore, I try
to not let the sheep go hungry and always

have enough hay available that not all of my
sheep feel compelled to eat all at the same
time. Sometimes they do eat almost all the
hay that is in the feeders before restocking
it. In that case, I run the tractor with a bale
on the back spear and spread a bale out in
dry or frozen or snowy spots in the pasture.
That reduces the risk of soiling the hay, fol-
lowed by setting up feeders with hay. I al-
ways keep the sheep away from the hay
when I feed it that way until I am done.
When I then let the sheep to the hay after
spreading it out, they too spread out and eat
the hay that is on the ground and some feed
at the feeders. By the time they are done
with the hay on the ground, they no longer
are likely to push at the feeders and many
will be full.

There have been significant changes in the
production of the livestock panels in the last
two decades. Twenty years ago, they were
sturdy and lasted a long time. Then they be-
came flimsier. When I now bend the ends to-
gether and attached my hooks, pieces of
wire just snap off after just a few months. I
investigated alternative designs. Most farm
stores also offer goat panels. They are the
same length and height, but the mesh is 4
by 4 inches. Although made from the same
gauge wire, the design is much sturdier. I
assume this is because the points of weld-
ing are more numerous and closer together.
I made feeders using the same design of
three rows of staggered 8-by-8-inch holes; I
just had to cut more wire to get the same-
sized holes. I have some of these feeders
that are several years old and they are hold-
ing up well. There are three disadvantages
compared to my previous design:

1. The sheep can now only eat at these

Save Money with DIY Hay Feeders
Sharing the design of hay feeders for round bales and logistics of feeding hay to sheep in the winter.

The empty feeder can be pulled easily
with the truck.

My current design of a hay feeder, made
from a goat panel.

A hay feeder with half a bale tipped over
and the wasted hay around the previous
spot spread out.

Moving the feeder with a bale in it to a
different location because a snowstorm
is coming.

View of the snap ring hooks that connect
the ends of the panel.

The flock is feeding on hay that is spread out on frozen and snowy ground while I set
more round bales in feeders in the barn.

See Feeders page 9



holes. They cannot reach any part of the
bale through the 4-by-4-inch wide holes. 
2. They are costlier, totaling about $70 when
I include the clips. 
3. They are a little heavier. If you are not
strong enough to lift them over the hay
bales, you will need to open them every time
you put them around the bale. However, I
continue to be happy with the design.

I also use a third kind of hay feeder. The old
hay feeders made from the cattle panels
that were broken often had large sections in
them that were still good, especially in the
areas that weren’t bent too much. I cut out
the good sections that were between 4 feet
and 5 feet long. I laid them on the ground
and rolled carefully over them with my trac-
tor until the were flat again. Then I used the
same hooks and connected two panels with
three clips — bottom, center, and top — and
connected four panels that way. I purchased
some wire connector hinges but found no

advantage to them compared to the clips.

What is the downside of my self-made feed-
ers? The life expectancy is limited. They will
not last a lifetime. Looking at the design of
feeders that are welded and of heavy steel,
I suspect such feeder will last quite a few
years longer. Of course, that comes at a
cost.

Ulf Kintzel owns and operates White Clover
Sheep Farm and breeds and raises grass-
fed White Dorper sheep and Kiko goats
without any grain feeding and offers breed-
ing stock suitable for grazing. He is a native
of Germany and has lived in the U.S. since
1995. He farms in the Finger Lakes area in
Upstate New York. His website is
www.whitecloversheepfarm.com. He can be
reached by email at ulf@whitecloversheep-
farm.com or by phone during the “calling
hour” indicated on the answering machine at
585-554-3313.
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by Katelyn Walley-Stoll

Let’s face it. You probably
didn’t go into farming to
wear 25+ hats every day –
ranging from accountant to
mechanic, nutritionist to hu-
man resources manager,
and electrician to profes-
sional “Googler.” It’s likely
that “Consumer Relations
and Marketing Expert” did-
n’t even make it into your
pile of hats. You might even
be rolling your eyes a little
thinking to yourself “Great –
this Extension person
wants me to add another
thing to my to-do list.” Farm
tours are something that
more and more farms are
beginning to add to their never ending to-
do lists. While the effort on the farm’s part
is not an easy lift, the benefits to the ag in-
dustry and to your neighborhood are in-
credible. While hosting farm tours aren’t re-
quired by any means, they might be some-
thing to think about in the back of your
mind.

Why Bother?

Farm tours involve a lot of logistics and ex-
tra work on the farm end. While this series
will address many of those concerns, it’s
important to start with a conversation on
why. Why do you want to host a farm tour?
Why will it help your business/industry?
Why bother? Your “why bother” will likely be
different than mine, than your neighbor’s,
than that guy that you follow on social me-

dia. And that’s okay! Knowing your “why
bother” will help you to better plan your
farm tour, define your audience, and keep
you going when the morning of comes and
you’re 10 steps behind. 

Neighbor Relations. This is the “why both-
er” that makes the most sense. Neighbors
can be great supporters of the farm – but it
takes time spent building that relationship
and trust. An open invitation to visit the
farm and go on a quick tour can be a great
leap for both the farmer and the neighbor. A
good neighbor that understands the farm
business can be an advocate, a voice of
support at the town hall meeting, or at least
be a little more understanding when they
hear the combine still going at 2 o’clock in
the morning. As historically farm areas be-
come more and more developed, our

neighbors no longer have the common un-
derstanding of agriculture that used to
ground our rural communities. This can
create distrust based on misunderstanding,
causing you headaches and angst. An invi-
tation to the farm could be a great step to-
ward building that mutual understanding. 

Consumer Relations. The average con-
sumer is 2.5 generations removed from the
farm. As mentioned previously, we’re losing
that common base of understanding how
our food is produced. This creates distrust
between the farmer and the consumer.
However, 2.5 generations removed or not,
we all need to eat – and we all need food
grown by farmers. A farm tour can be a ve-
hicle for consumers to better understand
how their food is produced, and that it is
coming from real-life people with families of
their own. Something that might have
seemed terrifying on a documentary they
streamed might be an everyday practice
easily explained on a farm tour. Farm tours
show a dedication to transparency, and an
effort toward sharing our farming stories.
Also, research has shown that one person
will share their experiences with 22 oth-
ers – good or bad. If you can provide one
positive experience on a farm tour, that per-
son will then share their positive vibes with
22 of their friends and family members.
This type of genuine “recommendation”
from a trusted member in friend circles can
go a lot further than a scary documentary

or social media post.

Diversified Income. There
are farms that are out there
utilizing farm tours as a
source of income. Is it easy
to do that? Definitely not.
But if you enjoy hosting
farm tours and live in an
area with enough of an agri-
tourism interest to support
that part of your operation,
farms tours can provide an
alternative stream of rev-
enue for the farm business
as well as new customers
for products you might sell
directly to consumers.
Throw in a petting zoo, a
food truck, and maybe even

some farm branded apparel and you’re a
destination. 

Education. Farm tours that incorporate
school groups are often requested as part
of a teacher’s curriculum. A visit to the farm
provides an opportunity to tie in concepts
learned through math, science, technology,
and life skills units. It’s unfortunate that
agricultural curriculum is near non-existent
in many schools, but a farm tour can pro-
vide a glimpse into an industry that offers
many career opportunities (as well as feeds
the world).

Good Excuse to Clean. And here we have
the unexpected “why bother.” Rarely does
someone go through the farm tour process
to help clean up the farm, but is a great
feeling to drive by and see those back cor-
ners weed wacked, the broken equipment
moved into the pole barn, and the bale
plastic safely disposed. While we all strive
to have a picture perfect farmstead 365
days a year, a farm tour can help give a
deadline and a goal to make it actually hap-
pen – at least for a few days. 

Katelyn Walley-Stoll is the Farm Business
Management Specialist with the Southwest
New York Dairy, Livestock, and Field Crops
Program, a partnership between Cornell
University and the CCE Associations in
these five counties: Allegany, Cattaraugus,
Chautauqua, Erie, and Steuben.

Confidently Hosting a Farm Tour – What’s Your “Why Bother?”

Includes 40 educational sessions over 3 days, covering 
major and specialty vegetable, berry and tree fruit topics 

and many Farmer-to-Farmer discussion groups on cutting 
edge topics 

Extensive Trade Show With 
Over 150 Exhibitors!

Additional information, including downloadable registration material 
can be found at 

www.newenglandvfc.org
Sponsored by the New England Vegetable & Berry Growers Association and the 
Massachusetts Fruit Grower’s Association in conjunction with the Universities of 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont, as well 
as Cornell University, Maine Organic Farmers and Gardeners Association and the 
Connecticut Agricultural Experiment Station.

CONFERENCE 2019

Farm tours are a great way for growers and producers to gather community members and stakeholders and pro-
vide an intimate look at their operation.

Photo by R.J. Anderson / Cornell Cooperative Extension
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On-Farm Variety Improvement Part II: Selection and Plant Breeding
Learn specific strategies and experimental designs to select and breed varieties adapted to your farm.
by Kristen Loria

This article is a follow up to
“On-Farm Plant Breeding Part
I: Getting Started with Diversi-
ty,” published in the Summer
2019 SFQ. Starting there will
provide more context to under-
stand the following information.

What is Selection?

Selection is the basis of plant-
ing breeding. When we talk
about selection as plant breed-
ers, we are referring to artificial
selection — we walk into our
field and advance a subset of
plant individuals (by saving
their seeds/tubers/cuttings and
replanting them) that meet our
objectives. Looking back
through time, this is how crops where do-
mesticated and improved — farmers picked
out the plants that yielded the best, had
large edible parts, weren’t bitter, hairy, or
poisonous, etc. This is in contrast to natural
selection or “survival of the fittest,” which of
course happens in natural ecosystems, but
also happens in agricultural fields too. The
ability for you to practice selection in your
field depends on genetic diversity that is ex-
pressed in the plant’s phenotype. Ways to
generate that diversity was the focus of Part
I in this series.

In summary, you generated enough diversi-
ty to select upon by making a cross between
two different varieties, planting a hybrid vari-
ety without any intellectual property restric-
tions, or identifying an open-pollinated vari-
ety or population that already displays varia-
tion for the traits you want to improve.

Helpful terms:

Allele: one of several versions of a gene; dif-
ferent versions have different functions or
are non-functional. Usually caused by a ge-
netic mutation at some point in the crop’s
history.
Heritability: the proportion of observed (phe-
notypic) variation that is genetically deter-
mined, and therefore heritable by offspring.
Heterozygous: Two different alleles for a
gene present in plant; one copy of each.
Homozygous: Two copies of the same allele
are present.
Segregation: In a population, segregation
refers to phenotypic variation resulting from
the random assortment of alleles into
pollen/egg cells, creating offspring with dif-
ferent phenotypes. For example, some off-
spring of a heterozygous purple-podded pea
plant produce purple pods and some pro-
duce green pods.

What will you select for and how?

A very important step in the process is de-
ciding what your goal is – what trait or traits
will you select for? And if there is more than
one, which will you prioritize? Another very
important step is ensuring that the trait you
want to improve is heritable. That means
that the variation you observe is mostly due
to genetic variation (which you can select
for) rather than environmental variation
(which you can’t). Heritability is a relative
concept — it’s value changes across time
and space. Examples of traits that generally
have low heritability includes yield, seedling
vigor and susceptibility to disease or stres-
sors such as drought. Traits that tend to be
more highly heritable include fruit or root col-

or and shape, days to flowering or protein
content of grain, or plant architecture. This
doesn’t mean that you can’t make any im-
provement selecting for low heritability traits
on your farm, just that it will take longer and
environmental variation (and strategies to
control for it) will play a more important role. 

A related concept is simple vs. complex
traits, which refers to how many genes are
responsible for a trait or phenotype. For ex-
ample, yield is generally based on many,
many genes while flower color is often
based on one gene. Disease resistance can
be simple or complex, depending on the dis-
ease and resistance mechanism.

The next question to ask is how you will
evaluate your trait. It is a trait you can easi-
ly walk through the field and identify? Or will
you need to collect data – perhaps by cook-
ing and evaluating flavor, measuring yield,
or doing a storage trial? Make sure you
know how you will evaluate and determine
superior plants. Another issue is when eval-
uation of a trait can only occur after a crop
has been harvested — as with fruit quality
evaluation in winter squash. That means
you will have to harvest the whole crop (and
possibly store it) before you can evaluate
and identify superior plants. All of these fac-
tors will influence the logistics and time com-
mitment of your project.

Selection Strategies

In general, the goal is to improve the traits
that you care about, whatever they may be.
You will do this by selecting the plants you
like best and discarding (or selling or eating)
those you don’t.

In commercial cultivars, stability of a variety
is very important — breeders strive for near-
ly complete uniformity from one plant to an-
other, from one season to the next. Com-
mercial growers often value this uniformity
because they know exactly what they will be
harvesting, when it will be mature and how
much it will yield. To get a stable variety, you
generally have to practice more intense se-
lection repeatedly over many seasons to
“weed” out any unwanted variation. 

An important thing to remember is that se-
lection inherently means reducing the genet-
ic diversity of your starting population. This
is fine, but it’s also worth considering that
the more diverse a population or variety, the
better the potential for future adaptation or
improvement. In cross-pollinating crops,
maintaining a minimum population size is

also necessary to prevent inbreeding de-
pression. Therefore, it may be worth pre-
serving genetic variation that doesn’t have
any negative impact on what you are trying
to accomplish. For example, variation in
baby kale leaf shape makes for a more inter-
esting salad mix!

Formally trained plant breeders have many
strategies for practicing selection, from old
school to genomic. Here are some funda-
mental strategies that are practical for on-
farm plant breeding without an excessive
amount of labor, time, or infrastructure. Over
several seasons, you may use multiple
strategies at different stages of the process.

Mass Selection

The most common method of se-
lection on the farm is mass se-
lection, which simply means se-
lecting the best plants in a plot or
field and saving their seed sepa-
rately to plant out in the next
generation. This can be done ei-
ther by “roguing” out poor per-
formers (negative selection), or
by picking the best performers
(positive selection). This method
works especially well with out-
crossing species as it’s easy to
maintain the larger population
sizes you need, and the genetics
of the pool will slowly improve as
your selected plants continue to
intermate over time. The disad-
vantage of this method is that
you are selecting based on sin-

gle plant characteristics, which are in-
evitably affected by environmental condi-
tions. In mass selection of outcrossing
crops, you also don’t know who your “pollen
parent” is, so you are only selecting based
on traits of the mother plant. 

You will gain more from mass selection in
cross-pollinated crops if you remove inferior
plants from the field before pollination oc-
curs. Otherwise those inferior plants will
contribute pollen to future generations, de-
creasing gain from selection.

Mass selection is also used to maintain and
improve varieties after they have been
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developed. For example, if you have an heirloom corn vari-
ety that you grow every year, you might save ears separate-
ly from the best plants each year to use as your seed for the
next year, rather than taking your seed from the entire field’s
harvest.

Family Selection

Family selection entails first selecting single plants (as in
mass selection) but seeds from individual plants are then
saved in separate bags and the following year, each bag is
sown in a single row. Each row constitutes a “family.” For a
self-pollinated crop, each plant in a row will be have the
same mother and father plant (“S1 family” for self-pollina-
tion), while for cross-pollinated crops a row can either be a
“full-sib” family if it was produced by a controlled cross be-
tween two different plants, or a “half-sib family” if the moth-
er plant was allowed to freely cross-pollinate, resulting in
plants with the same mother but a different father. 

You can then advance or eliminate entire families together,

as well as eliminating plants within families. Then aggregate
the seed from all selected plants in selected families, plant it
out in a row again next year, and repeat the selection
process. Because there is more relatedness and therefore
genetic similarity within rows than between them, you can
more easily sort through the environmental noise and iden-
tify plants that are genetically superior. While this method
takes more work and space, it is useful in minimizing envi-
ronmental effects that can greatly affect the phenotype of a
plant.

Again, with cross-pollinated crops, this scheme works best if
you physically remove inferior families or plants before pol-
lination occurs. At the end of several generations of family
selection, the winning families are ultimately combined to
form a final population.

Family selection is also useful in self-pollinating crops for
eliminating recessive traits in a segregating population that
you don’t want. For example, I have a bean population with

purple pods (a dominant trait), some homozygous and some
heterozygous. If I grow out my bean offspring in family rows,
I will see which rows are 100% purple-podded, which tells
me that there are no recessive alleles hidden in that family.
I then select those rows and get a true-breeding purple pod-
ded bean.

Thinking about Environmental Effects

As discussed earlier, some traits are more affected by envi-
ronmental conditions than others. Selecting for a trait that is
known to be highly heritable will likely go far in allowing you
to successfully improve your crop without worrying too much
about environmental effects. 

For this reason, it’s a good idea to take into account field
conditions when you are selecting — either use the gridded
selection method to select the best plants from different sec-
tors of the field, or use your knowledge of the field and plot
layout to minimize environmental effects. 

Another option if you are doing family selection is to plant
multiple replications of your family plots in different places
(divide up each bag of seed amongst three different smaller
plots). That will help illuminate whether a family is really
standout or if it just happened to be planted in an advanta-
geous location. The first article in this series discusses repli-
cation in trialing.

What Next?

This series is intended to be a quick crash course in on-farm
plant breeding, which has ideally gotten you hooked and left
you wanting more. There are lots of wonderful and compre-
hensive resources available that can guide you more deeply
into the intricacies of genetics, plant breeding methods, and
more. Below is a list of where you might start looking.

Another important topic not covered here is seed saving. As
methods for this vary from crop to crop, we recommend taking
advantage of the many resources available on this subject.

Kristen Loria is a Master’s candidate in the Plant Breeding
and Genetics section at Cornell University. Her own re-
search focuses on trialing and breeding vegetable varieties
for organic production systems, under the USDA NIFA-fund-
ed Northern Organic Vegetable Improvement. She is excit-
ed to be a SFQ contributor and to help grow and support a
more independent, adaptive seed system for small farms.
Please reach out by email to kal52@cornell.edu.
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Sequential elimination within one generation of family
selection. 

Courtesy of Organic Seed Alliance

Selecting on a grid is a strategy for managing environ-
mental variation across a field that affects phenotype.

Courtesy of Organic Seed Alliance
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How to Determine Fair Farmland Rental Rates
Three approaches to help you answer the question: What is the right rental rate for farmland?

by Mary Kate Wheeler

Agricultural renters and landowners alike
seem to struggle with the same question:
What is the right rental rate for agricultural
property? I commonly hear this question
from beginning farmers seeking land. Yet,
just as frequently, it comes from landowners
searching for a farm tenant. Although own-
ers and renters may find themselves on op-
posite sides of the bargaining table, in gen-
eral both parties are looking for a fair rental
rate that does three things:

1. Reflects local agricultural and market con-
ditions.
2. Compensates the owner for costs associ-
ated with property ownership.
3. Allows the tenant to operate a viable farm
business and maintain the property in good
condition.

If both parties come to the table with these
three goals in mind, then they have a good
shot at working out a lease agreement and a
rental rate that meet everybody’s needs –
assuming, of course, that the tenant has a
viable business plan.

If you find yourself in this position, you have
multiple options for how to come up with a
rental value. This article sets out three dis-
tinct strategies for determining farmland
rental rates. While the best method will de-
pend on your own unique set of circum-
stances, using a combination of these
strategies can help you arrive at a solution
that works for both parties.

The Going Rate in Your Area

One strategy to determine a fair rental price
is to look at current rental values for similar
properties nearby. This strategy works best
when there are comparable rental agree-
ments in your locale. It may be hard to find a
good “comp” for a whole farm rental that in-
cludes land, facilities, and equipment. How-
ever, in most agricultural communities it is
easy to determine a typical market rate for
renting farmland.

Cash rental rates reflect the value of what
the land can produce as well as the demand
for agricultural land in your area. Land that is
more productive and easier to work will be
more expensive to rent than land that is less
productive and harder to work. Soil type,
slope, aspect, accessibility, and prior man-
agement all influence land quality and rental
price. Competition between farms can drive
prices up when the demand for farmland in
your area exceeds the supply.

The best way to gather information about
rental rates is to talk with other farmers and

landowners in your neighborhood. Find out
what their rates are, and ask about any ad-
ditional stipulations in their lease agree-
ments that might affect the price. Prices can
vary widely, even within a single locale, so it
is best to gather information about compara-
ble properties.

You can also use data from the USDA Na-
tional Agricultural Statistics Service (NASS)
to develop a sense of typical rental rates in
your area. NASS reports average rental
rates for cropland and pastureland at the
county level. However, they do not report the
range of rental values. Average rental rates
provide little guidance on how to price land
that is significantly more or less productive
than average.

Owner’s Carrying Cost

Most owners and renters will agree that a
fair rental price should compensate the own-
er for any expenses associated with owning
the property. Owners are typically responsi-
ble for paying taxes and insurance on prop-
erty held in their name, and they often pass
on other routine costs to their tenants, such
as electricity, repairs, and maintenance.

Owners also incur an opportunity cost of
keeping their capital invested in a property.
While this is not a cash expense, it is a real
economic cost. As an owner, if you were to
sell your property and invest the earnings in
a financial account, you would expect to see
a rate of return on your investment. Your op-
portunity cost of owning farmland is the loss
of potential gains from other possible uses
of the capital you have invested in the farm.

If you are an agricultural property owner,
consider what rate of return you would be
willing to accept from a rental agreement.
Appreciation of agricultural land values may
also contribute to your return on investment.
For example, assume your property value
appreciates by 2% per year and you earn a
3% rate of return from your tenant. That rep-
resents a 5% annual rate of return overall.

Some owners may be willing to accept a
lower rate of return from their rental agree-
ment if the tenant’s activities help to main-
tain or increase the property value over time.

Understanding the owner’s carrying cost is es-
pecially helpful for determining rental rates
when an agricultural property includes build-
ings and equipment. Here is a fictional exam-
ple of how two parties might apply this method:

A livestock farmer (tenant) is negotiating a
rental agreement for a farm property that in-
cludes land, fencing, animal housing, and
storage structures. The property has a mar-
ket value of $400,000. The property owner
pays $10,000 annually in property taxes and
insurance. The tenant agrees to pay for elec-
tricity and other utilities, and take responsibil-
ity for the cost of routine repairs and mainte-
nance. The owner is willing to accept a 2%
rate of return, which represents the opportu-
nity cost of keeping their capital invested in
the property. A 2% rate of return on the

$400,000 assessed property value is $8,000.
Both parties agree to a cash rental rate of
$18,000 per year, or $1,500 per month.

Tenant’s Business Plan & Budget

A third strategy for determining a rental rate
is to figure out what the tenant can afford. If
you are the tenant, you should sketch out a
business plan and develop a budget that in-
cludes the cost of renting land and facilities.
This recommendation applies regardless of
which strategy you use to settle on a rental
price. Having a budget will help you to avoid
signing a rental agreement for a property
that you cannot afford.

If you are not sure what rental value to use in
your budget, start by plugging in a value
based on going rental rates, or based on your
estimate of the owner’s carrying cost. Once
you have a plan and a budget, look at your
numbers and ask some critical questions:

• What percentage of my earnings will go to-
ward rent? Is this normal for my industry?
• Will I have enough cash flowing into the
business to cover my monthly/annual rental
payments?
• Will my business fully utilize the property in
the first year? If not, will it grow to fully utilize
the property at some point in the future? 
• Will my business be profitable in the first
year? If not, when will it become profitable?

Answering these questions can help you ne-
gotiate rental values and terms that make
sense for your business. If you face a signif-
icant cost to transition into the new property,

To find average rental rates for agricultural land in your county:

1. Go to the USDA NASS Quick Stats website: quickstats.nass.usda.gov
2. Under the Commodity heading select “RENT”
3. Under the Data Item heading, select your desired land type. Most counties have price
data available for non-irrigated cropland and for pastureland. Be sure the option you se-
lect is measured in $/acre
4. Under the Geographic Level heading, select “COUNTY”
5. Select your state and then your county from the corresponding lists
6. Select the most recent year available under the Year heading
7. Click on the “Get Data” button at the bottom of the screen
8. A table will appear showing the average value ($/acre) for the county and land type
that you selected. This value will appear in the very last column on the right hand side
of the table
9. You can hold down the Control key to select multiple land types, counties, and/or
years – this will generate a table with multiple rows
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perhaps the property owner would agree to a discounted
rental rate in the first year. If you anticipate significant growth
in your business, you might propose a rental rate that in-
creases over time as your earnings and your utilization of
the property grow. Demonstrating that you have a viable
business plan can build trust with the property owner and in-
crease their confidence in your management abilities.

Other Considerations

These three strategies give you a starting point for negotiating

a fair rental value. Yet there are many other terms to consider
in a lease agreement, some of which may influence the price: 

• How long will the lease last? 
• Who will be responsible for major repairs? 
• Can the tenant make improvements to the property? If so,
who will pay for the improvements, and who will own the im-
provements when the lease ends?

It takes time to consider all of the questions that go into de-
veloping a sound lease agreement. Having a written agree-
ment is important to protect the interests of both parties. Yet

the best rental agreements always seem to emerge when
property owners and tenants develop a relationship based
on mutual respect and a shared set of values. Taking time to
identify and articulate your own goals is a good starting point
to help you find a good rental arrangement.

Mary Kate Wheeler is the Farm Business Management Spe-
cialist with the South Central NY Dairy and Field Crops
Team, which covers Onondaga, Cortland, Tompkins,
Broome, Tioga, and Chemung counties in NY.
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Rental from page 12

by Paul Hetzler

If you’re tired of hearing about new invasive
forest pests, I’m with you. Seems they arrive
at an ever-increasing pace, and the harm
potential ratchets up with each newcomer.
At this rate, maybe we’ll get a wood-boring
beetle whose larvae explode inside tree
trunks. As distasteful as it may be to learn
who’s next in the queue, we all realize it’s
better to know what we’re up against.

While some new pests such as spotted
lanternfly are fairly conspicuous, a new and
significant threat to forests, Asian earth-
worms, have cleverly disguised themselves
— as earthworms. The fact that we are used
to seeing worms in the landscape makes
them a challenge to notice, but it is well
worth the effort.

The new pests are three related species of
earthworms from East Asia — Amynthas
agrestis, A. tokioensis, and Metaphire
hilgendorfi — all of which are established in
New York State. Known variously as Asian
jumping worms, Alabama jumpers, snake
worms, crazy worms, and probably some
choice expletives, these super-sized (8 inch-
es when mature) annelid cousins look very
similar to one another. In fact, they can only
be accurately separated by species through
dissection, so I think it’s fair to consider them
as a group.

Asian worms can be identified by the

smooth band called a clitellum, which in Eu-
ropean earthworms is dark, close to their
middle, and thicker than the rest of the
body. In these Asian worms it is milky-gray
to white, and much closer to the head. It is
generally flush with the body as well. Be-
havior is another clue: when disturbed they
scatter across the ground, snake-like,
rather than disappear into the soil. If
touched, they thrash wildly and may shed
their tail. They feel drier than other worms,
and more turgid.

One issue with Asian worms in the forest is
that they have a high reproductive potential,
with two or sometimes three generations per
season compared to just one for European
worms. The latter are hermaphroditic, hav-
ing both male and female organs, but they
still require a mate. Asian worms are
parthenogenic – all females who bypass the
need to find a mate and spew out cocoons
teeming with baby female worms. All it takes
is one to start an infestation.

As with any recent pest, Asian worms have
not been well-studied. Even the modest re-
search which has been done can conflict at
times. It is known that adult Asian worms die
off in winter, but that their cocoons are cold-
hardy. I have read figures which place the
hardiness cutoff around -30º F, and other ref-
erences to the limit being -40º F or colder.
The point is, no part of NYS is too cold for
these things. And based on research done by
Josef Görres at the University of Vermont, co-

coons can remain viable in the soil for at least
three years, analogous to a soil seed bank.
By the end of summer, Asian worm biomass
is many times that of other species. This
means they eat a lot, primarily on the surface
and within the top 1 inch of soil. Research
done in 2016 at the University of Wisconsin-
Madison found Asian worms reduced leaf lit-
ter in hardwood forests by 95%.

Not only do Asian worms leave soil bare,
they leave it barren. Breaking down detritus
incredibly fast leads to a big increase in
plant-available nitrogen late in the season,
when few plants can use it. Nearly all these
nitrates leach out of the soil by spring. The
soil also loses its healthy structure, becom-
ing granular and much more vulnerable to
erosion and compaction.

In addition to their huge appetites for organ-
ic matter, Asian worms are known to vastly
increase lignin-busting enzymes. At this
time, it is unclear whether the worms secrete
the enzyme or a substance which induces
white-rot fungi to ramp up production. As a
result of this effect, wood breaks down at
least 2.5 times faster in the presence of
Asian worms. It is also not known what ef-
fect this has on tree seeds.

In the face of an Asian worm infestation,
other changes in hardwood forest ecosys-
tems occur. European earthworms disap-
pear, as do millipedes and other inverte-
brates, though no one yet knows the

mechanism by which this happens. The
numbers of juvenile and male salaman-
ders also drop at infested sites.

Invasive Worms Threaten Forest Health 
A new and significant threat to forests, Asian earthworms, have cleverly disguised themselves — as earthworms

Two species of Asian earthworm, A.
agrestis (left) and A. tokioensis (right). 

Photos by Marie Johnston / University
of Wisconsin-Madison Arboretum

See Worms page 14
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by Mario Miranda Sazo and Nicole Waters

It was a sunny and gorgeous Saturday af-
ternoon on July 13 for the 5th annual CCE
Lake Ontario Fruit Program’s Hispanic
Summer Fruit Tour, successfully conduct-
ed in partnership with the Cornell Small
Farms Program. The beautiful weather
added to the high turnout, but in truth,
Mario Miranda Sazo is the reason more
than 100 Hispanic employees enjoyed a
group dinner at Orchard Dale Fruit Farm
Inc. at the end of the four-stop tour. Since
2011, Miranda Sazo has worked tirelessly
to create technical and professional devel-
opment programming geared toward
Spanish-speaking orchard employees in
the Lake Ontario fruit region. New to the
tour this year, Miranda Sazo invited fellow
Labor Ready Project team member Nicole
Waters of the Cornell Small Farms Pro-
gram. As always, the Spanish language
tour made strategic stops to discuss the
latest techniques in orchard management.
However, this year’s tour focused on a
new, but equally important aspect, labor
readiness: communication, leadership,
and managerial skills in preparation of the
upcoming apple harvest and beyond.

Tour Stop One: Sandy Knoll Farms,

Lyndonville

Luis Garza, orchard manager at Sandy
Knoll Farms, kicked off the tour as the
host of the first stop. As attendees gath-
ered around the rows of Gala and Honey-
crisp, Luis and Mario introduced last au-
tumn’s Master Class program within the
context of orchard leadership and crew
management. Luis, a graduate of the Mas-
ter Class, described his experience as

“muy provechosa” (very useful), recom-
mending participation to anyone who
would like to improve their leadership and
English-language skills to ultimately be-
come an orchard manager. This marked
the first point during the tour that the over-
all confidence gained, as a result of partic-
ipation in the Master Class became appar-
ent. For many employees, work experi-
ence and attention to detail leads to tech-
nical skill, but for managers, technical skill
alone is not sufficient. A true farm leader
possess the ability to communicate and
train other workers to become equally
skillful. Luis was not the only Master Class
student to speak up in support of the pro-
gram; a fellow graduate, José Vallejo of
Ledge Rock Farm, stated, “I really would
like to invite more of us [Hispanic employ-
ees] to attend the coming Master Class
program. It was a great experience for
me.”

Tour Stop Two: Perez Farms, Waterport

Mentoring was the highlight of stop num-
ber two. José Perez, owner of Perez
Farms, introduced tour attendees to farm
manager Luis Enrique Morales. This
year’s harvest will be the first with mana-
gerial responsibilities for Luis. Mario ex-
pertly guided the conversation around the
importance of good communication skills
for farm managers. During this discussion,
five out of the six attending Master Class
students took the initiative to speak up
and offer their recommendations for Luis.
Participants discussed the difference be-
tween working on a set task vs. having the
managerial responsibilities of preparing,
planning, and executing a successful ap-
ple harvest. Again, Master Class gradu-
ates stood out among the crowd as lead-
ers, aware of the importance of taking ini-
tiative and communicating with clarity.

Tour Stop Three: Lamont Fruit Farms

Inc., Waterport

Stop number three provided a picturesque
backdrop surrounded by high-density ap-
ple trees, complete with harvest and spray
equipment. José Iñiguez, successful pro-
duction manager, co-owner and partner of
Lamont Fruit Farms, delivered the impor-
tant discussion focused on labor efficien-
cy, with specific advice on how to prepare
for apple harvest 2019.

The technical component of this stop did
not disappoint. Attendees gathered
around Mario and José from all angles to
listen in on the discussion and demonstra-
tion of side grafting and training of leaders
with short pruning techniques conducted
at the end of June.

Tour Stop Four: Orchard Dale Fruit

Farm Inc.

On focus here was community building.
Support for employees’ mastery of skill
and overall wellbeing leads to a more en-
joyable workplace, ultimately leading to a
more productive workforce with less
turnover. From time to time workplace is-
sues will inevitably arise, but this is pre-
cisely why it is important to have trained
and skilled managers who understand
how to communicate and navigate with
confidence and professionalism.

Finding the right people to support the
day-to-day operations and overall devel-
opment of your farm business is not easy.
Assembling the wrong horticultural team
and staffing up prematurely can become
costly and catastrophic. A growing cohort
of innovative New York fruit companies
understand that it is much cheaper to de-
velop a highly skilled and motivated His-
panic fruit team than it is to go out and

bring in new people year after year. Em-
powered employees and orchard man-
agers will perform at their best level, make
independent decisions, and find ways to
improve orchard operations – including
planting, pruning, hand thinning, and har-
vest. The initiative and natural leadership
demonstrated by the graduates of the
Master Class program throughout the 5th
annual Hispanic Summer Fruit Tour is a di-
rect testament to the benefit of offering
professional development opportunities to
Spanish-speaking farm employees.

There is no doubt that a new generation of
Hispanic employees, future industry inno-
vators, and leaders is currently on the rise
in the Lake Ontario Fruit Region. This de-
mographic of farm employees have been
largely overlooked in the movement of
professional development for career ad-
vancement. Opportunities for growth are
long overdue. Now more than ever, im-
proving the working environment and
maximizing workforce talent is of utmost
importance.

Give Hispanic employees the opportunity
to excel this season and beyond!

This article was co-written by Mario Miran-
da Sazo, CCE Lake Ontario Fruit Pro-
gram, and Nicole Waters, Cornell Small
Farms Program. Mario Miranda Sazo is a
CCE Extension Specialist in Cultural Prac-
tices. Nicole Waters is the Beginning
Farmer Project Coordinator with the Cor-
nell Small Farms Program. She can be
reached at nw42@cornell.edu.

Lake Ontario’s New Generation of Hispanic Employees, Future Leaders, and
Innovators

These invaders have few predators. Raccoons, opossums,
moles, and centipedes find them tasty. Many amphibians
feel otherwise. Wisconsin Department of Natural Re-
sources Invasive Species Specialist Bernadette Williams,
who essentially broke the whole Asian worm story, told me
in a 2014 phone interview that she observed a salamander
grab an Asian worm, then release it and spend the next 10
minutes wiping its mouth on the soil.

I doubt anyone needs convincing that Asian worms need to
be taken seriously. Bernadette Williams put it bluntly: “Their
[Asian worm] introduction into our state poses a huge threat
to the future of our forests.”

Where to go from here? Asian worms are commonly spread
through the horticulture trade, both in containerized plants
and especially mulch, which they love. Paw through bulk
mulch before purchasing, and maybe think twice about get-
ting fill delivered to your property. Where reforestation is

concerned, it is safer to plant bare-root stock than plugs.

Equipment may pose the biggest threat to forest land, so be
cautious. Before a logging crew shows up at your place, find

out where their last job was. Skidders, forwarders, and
trucks coming from a known infested site may need to be
steam-cleaned to protect your land.

If you’re in an unfamiliar woodlot during summer or autumn
to mark timber, or just out for a walk, turn over a log or flat
rock. Do the worms dive down, or scoot out in all directions?
If the latter, be sure to notify the owners as well as any crews
working on that parcel. Asian worms are most likely to be
found at log landings and along skid roads. Clean all dirt and
debris off your boots, and preferably disinfect them as well,
before getting in the vehicle to return. Worm cocoons are
brown spheres about 2 mm in diameter and very easy to
take home with you. A little prevention goes a long way in
protecting our forest resources.

Paul Hetzler is the Horticulture and Natural Resourses Edu-
cator for Cornell Cooperative Extension of St. Lawrence
County. For more information, visit paulhetzlernature.org.

Worms from page 13

Examples of Asian worthworm cocoons’ varying sizes.

A view of Hispanic participants at an orchard stop during the 5th annual CCE LOF
Hispanic Summer Fruit Tour conducted in Orleans County on July 13, 2019. 

Courtesy of Liz Tee / Lake Ontario Fruit Program

Mario Miranda Sazo and Master Class
graduate Luis Garza, of Sandy Knoll
Farms, discuss the importance of com-
munication and professionalism in the
context of orchard management and
leadership. 

Courtesy of Nicole Waters /
Cornell Small Farms Program

Attendees of the 5th Annual Hispanic
Summer Fruit Tour gather around as
Mario Miranda Sazo and José  Iñiguez
discuss side grafting and pruning tech-
niques.

Courtesy of Nicole Waters /
Cornell Small Farms Program
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Brush Hogs and Rotary Cutters: Multi-purpose Tools for the Small Farm
Brush hogs can knock down vegetation and weeds in a timely manner, and have several very useful purposes.

by Rich Taber

Small farmers of necessity must accumulate
a certain amount of machinery to work their
farms and landscapes. One of the most use-
ful tools is what is known as a “brush hog” or
“rotary cutter.” Brush hogs are commonly
called “bush hogs” but that is a brand name.
“Rotary cutter” is another commonly used
term to describe the same implement.

What is a brush hog?

A brush hog or “bush hog” is a type of rotary
mower, typically attached to the back of a
farm tractor. The blades are not rigidly at-
tached, like a lawnmower blade, but are on
hinges. The rotary blades are not sharp-
ened, and are instead usually quite dull so
they whack through dense plant growth.

Smaller brush hogs are mounted on the
three-point hitches of tractors. Larger ones
are attached to the drawbar of the tractor
and the head is raised and lowered by the
hydraulic system of the tractor. Yet even
larger ones, known as “bat wing” mowers,
are similar to the tow-behind mowers but
have two sides in addition to a mower in the
middle, and the sides are raised and low-
ered hydraulically. These mowers are typi-
cally up to 15 feet in diameter, and need rel-
atively high horsepower tractors.

With relatively smaller tractors found on the
typical small farm, the most common type
would be the three-point hitch type, typically
covering a pass of 5 or 6 feet. Smaller, walk-
behind machines with their own engines are
also available, which would be handy for
less extensive areas.

What are brush hogs used for?

Just what can you accomplish with a brush
hog, and why are they so useful on a small
farm? Keep in mind that brush hogs are def-
initely “rough cut” machines. When you get
done brushing a piece of land, it won’t look
like your nicely manicured lawn. The objec-
tive is to knock down the vegetation and
weeds in a timely manner.

Brush hogs have several very useful pur-
poses:

1. You can trim weeds around your buildings
and property that would be too much for the

typical riding lawnmower. There is a per-
verse satisfaction in whacking down those
infernal burdocks that have stuck to your an-
imals and clothing for much of the year!
2. Brush hogs are used extensively by gra-
ziers to mow grazing paddocks, often times
at least once a year. 
3. They can also be used to mow down hay-
fields that have gotten too mature, and that
you didn’t get to mow in a timely fashion.
This returns valuable organic matter to the
soil. Why would you use a brush hog when
you could be using your regular hay mowing
machinery to accomplish such a task? Mow-
ing machinery is far more expensive than
the typical brush hog; if you’re going to de-
preciate a machine, it might as well be the
less expensive brush hog costing just a few
thousand dollars rather than the hay mow-
ing machine that can be about $30,000. 
4. Brush hogs can be used to keep small
meadows open on wooded properties,
maintaining valuable early successional
habitat which is in critically short supply in
the Northeast. They are the premier tool for
reclaiming old fields as well as for maintain-
ing a variety of open habitat types on a rural
property. A variety of habitats is conducive to
having a variety of wildlife present. Normal-
ly it is good to wait until at least mid-July be-
fore mowing forest openings and wildlife
meadows to prevent any damage to ground
nesting birds. 
5. Brush hogs are almost a necessity for
mowing paths that allow you to set up tem-
porary electric net fencing. All of the vegeta-
tion must be cleared before you can set out
this type of fence.

Should I buy new or used, and what do

they cost?

The typical lightweight brush hog for a
smaller tractor can cost between $2,000 and
$4,000. I have always advocated purchas-
ing good used machinery whenever it is
available. However, I tend to favor purchas-
ing a new brush hog when you need to get
one. Why do I promote this view? Brush
hogs lead hard, rough lives. They spend
much of their working lives being bashed off
of rocks, tree stumps, and other debris
found abandoned in old fields. They end up
taking a lot of abuse and strain.

It might be a good idea to save up for and
purchase a new machine and then you can

treat it with good maintenance and tender
loving care. Larger machines such as 10-
footers can easily cost $10,000 and require
at least an 80-horsepower tractor to oper-
ate. Larger machines are warranted when
you have a lot of pasture to mow.

What are the safety precautions and

maintenance required to use brush

hogs?

The blades on a rotary cutter can have top
speeds of over 150 mph. Therefore, the ki-
netic energy enables the blades to cut
through saplings and small trees up to sev-
eral inches in diameter. Consequently, these
mowers can be very dangerous, and contact
with the blades would cause severe bodily
injury or death.

These cutters also pose a thrown object
hazard. Objects such as rocks, stones, and
roadside debris can be thrown in excess of
300 feet. Do not allow children either in the
vicinity or on the tractor when you are oper-
ating a brush hog!

Brush hogs normally don’t need a lot of
maintenance. Here’s a short list of what you
need to do to keep your machine in good
working order:

1. Grease all bearings, especially on the
power takeoff drive shaft.
2. Maintain all safety shields, and DO NOT
let anyone near them when operating!
3. Maintain proper weight oil in the gear box.

4. Sharpen the blades whenever they get dull
with a hand held disk grinder.
5. Replace the blades when they get really
beaten or dull. 
6. When operating, keep your blades high
enough off of the ground so they don’t dig
into the ground. 
7. Periodically, check your machine so that
all bolts and fastenings are tightened snugly. 
8. In the spring of the year, before the vege-
tation gets too thick, go out and scout your
properties and remove any debris which
might harm your machine, or you, if it gets
thrown by the machine when mowing. You
can place a stick in the ground with plastic
flagging to mark the location of any rocks or
other unpleasant anomalies that you can’t re-
move, and that would be covered by vegeta-
tion later in the year.

Rich Taber, M.S./M.S.F., is Forestry and Ag
Economic Development Specialist with Cor-
nell Cooperative Extension of Chenango
County. He also owns Great Northern Farm
with his wife Wendy in nearby Madison
County where they raise beef cattle and
sheep on their grazing acreage, and where
he routinely brush hogs much of their pas-
ture and forest wildlife habitat.   

Two excellent sources for locating both new
and used farm machinery, with both print edi-
tions and websites available, are www.trac-
torhouse.com and www.fastline.com. Both
outfits have editions covering different re-
gions of the country.

A medium-sized brush hog using the three-point hitch that is 6 feet in width pulled by
a 65 hp tractor.

Photos by Rich Taber / Small Farms Quarterly

A larger 10-foot brush hog attached at the drawbar and raised and lowered by
hydraulics; at least an 85 hp tractor is needed for this machine.

http://www.trac-torhouse.com
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by Petra Page-Mann

Garlic and shallots are among the easiest
and most rewarding crops to grow, though
harvesting gorgeously massive, long-storing
bulbs not a cakewalk. I’ve grown garlic in the
Finger Lakes for over nearly three decades
and here are six mistakes I’ve made. In
sharing them, I hope to save you time, mon-
ey and heartache!

• Choosing the Best Garlic & Shallots to

Plant

As most of us learn the hard way, what you
reap is what you sow. Considering how long
your garlic and shallots are in the ground
and how much time you’ll invest in weeding
and feeding them, it’s worth the extra dollars
sowing the best stock possible. You’ll reap
that much more when you harvest.

Biggest Mistake: Planting anything but the
biggest and healthiest organic garlic and
shallot bulbs you can find.

Why? There is a direct relationship between
the size of bulbs and cloves you plant and
the size of the bulbs and cloves you’ll har-
vest. It’s not often true, but in the case of
garlic and shallot “seed stock,” bigger truly is
better, as long as they’re still healthy and es-
pecially if they’re organic.

Easy Solution: Don’t skimp! Ask your local
organic growers if they have any seed stock
they’ll be willing to sell you. We grow tens of
thousands of gorgeous organic seed stock
bulbs of both garlic and shallots of many dif-
ferent varieties, all well-adapted to our short
seasons. You’ll find them at www.fruition-
seeds.com.

• When to Plant Garlic & Shallots

Garlic is planted in autumn, allowing the cold
to divide each clove into the bulb to come.
Plant between Halloween and Thanksgiving
for the healthiest garlic growth. Your goal is
for each clove to establish its root system
while growing as little shoot as possible. 

Biggest Mistake: Planting too early.

Why? Garlic establishes its root system be-
fore sending up a green shoot. Planted too
early, the green shoot can rise several inch-
es, acting as a straw over the winter to draw
water from the clove, effectively desiccating
the clove and potentially killing it.

Easy Solution: Plant between Halloween

and Thanksgiving.
• Preparing Soil for Garlic & Shallots

We till the soil for our garlic bed as close to
planting as possible, which can be tricky in
the cool, wet soils of autumn. Before we
work the soil, we add compost as well as
Fruition’s organic granular fertilizer, acting
as slow-release full-spectrum nutrition for
the soil as well as the crop. It’s a blend of
vegetable- as well as animal-sourced miner-
als and humic acid to feed your soil as well
as your garlic throughout the season.

Biggest Mistake: Not enough fertility added
or too much nitrogen added.

Why? Garlic is a “heavy feeder,” so it will not
grow large if nutrients are lacking. If its fertil-
ity is too nitrogen-rich, however, garlic will
focus on vegetative growth, resulting in
large leaves above small bulbs. Excess ni-
trogen also decreases storage life.

Easy Solution: Add rich, well-balanced
compost as you prepare your soil, including
organic slow-release fertilizer, if you can.

Common Mistake: Planting cloves upside
down.

Why? Garlic will only grow roots and shoots
from specific places in its clove. When plant-
ed upside down, the shoot will go down and
force its way to the sky despite, making way
more work for your garlic to thrive. This also
makes it more challenging to harvest, cure,
and store your garlic. 

Easy Solution: Watch our tutorial and plant
tip up!

• Optimum Garlic & Shallot Spacing

Garlic is ideally planted with 6 inches be-
tween cloves, both in and between rows. We
give a little more space, sowing with 8-inch
centers, because we want to limit competi-
tion between plants both above and below
the ground.

Common Mistake: Planting too close.

Why? Too close, garlic plants will compete
with each other, to their detriment. Their
roots compete for the same, finite nutrients.
Leaves overlap, competing for sunlight.

Easy Solution: Bring a yardstick or some oth-
er measurement tool to the garden, helping
keep you on-point – not too close or too far.

• How Deep to Plant Garlic & Shallots

Planting depth makes all the difference. At a
minimum, sow each clove 3 inches deep
and then be sure to spread 6 inches of
mulch or more. If you’re not planning to
mulch, sow at least 5 inches deep.

Common Mistake: Not planting deep
enough.

Why? Planted in autumn and not growing
rapidly until spring, garlic experiences the
most dramatic freeze-thaw frost heaving of
the season, bringing each clove to the sur-
face if they’re not deep enough. Garlic will
tolerate impressively cold temperatures but

Six Mistakes to Avoid When Planting Garlic & Shallots
Here are the keys to surrounding yourself with beauty and abundance.
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It's best to err on the side of planting late rather than too early.

Spread and incorporate soil amendments prior to planting. We add compost as well
as slow-release, organic granular fertilizer to nourish the soil as well as our garlic in
the seasons to come. All images courtesy of Fruition Seeds

See Garlic page 17
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by Jason Detzel

Did you know that the famous Wall Street in Manhattan
was named after a border built to keep pigs out of cer-
tain areas of the early colonies? Or that in the early
20th century pigs were selectively bred to be leaner in
order to produce more meat and less tallow, which was
quickly being replaced by various industrial oils? It is
easy to overlook the impact that our porcine (piggy)
friends have had on the modern American landscape,
but as the population of feral pigs continues to grow
and thrive throughout the states we are yet again faced
with the difficult reality of controlling their population
and damage to crops and property.

How did our forefathers and foremothers control and
fatten these animals to deliver a suitable harvest while
protecting crops and not losing them to the great out-
doors? Let’s start at the beginning. When Columbus
sailed to exploit the riches of the New World, he carried
with him a sounder (group) of pigs for two reasons. The
first reason was to stave off hunger if they were blown
off course or were lost. The second reason was that
once they arrived in the New World the pigs could be
domesticated and begin breeding on site.

By the time De Soto began exploring Florida 100 years
later he carried with him 13 pigs across the Atlantic.
Within three years these 13 pigs had ballooned to a
population of over 700, giving birth both to the Ameri-
can pork industry and the feral pig problem. The native
people of the Americas also took notice of this amazing new
animal and quickly learned that given enough room to roam
and forage, pigs could be ready for slaughter in less than a
year and just a few of these animals could provide enough
food for entire family through the winter months. There are
frequent accounts of Native Americans being punished for
stealing pigs from settlers as well as punishments for allow-
ing their pigs to ruin settlers’ crops. These situations must be
put into perspective as many of the Native people at this
time had been ravaged by disease, forced out of the most
productive lands, and preyed upon by better positioned
tribes.

Eventually, the Native populations were forced to move to
reservations. They brought breeding pairs with them as these

foraging pigs were both relatively easy to fatten on marginal
land and able to be hidden from marauding colonists or hos-
tile tribes. The 1800s witnessed improvements in transporta-
tion and storage that would introduce the pork industry
across America. New refrigerated train cars (kept cold by ice
as engines had yet to be developed) could transport
processed meats to centralized locations to be sold or salt-
ed. This is how many of the U.S.’s most important travel hubs
such as Chicago and Kansas City were established. As the
U.S. population ballooned, the offal and tallow from pigs grew
less valuable (because of advances in petrochemicals that
supplanted animal based oils) and the meat became more
valuable.

This prompted farmers to develop and grow out leaner pigs.

These growers discovered that pigs finished on crop
rations from the middle states, such as in the Iowa
Corn Belt, produced the most meat and least fat for
the lowest cost. They began shipping the shoats
(baby pigs) to where the feed was harvested to be
raised and processed, and then shipped them out to
the cities for consumption.

Along with this trend of bringing animals to their
food, the real industrialized farming of the pig oc-
curred. Instead of raising a few animals in a small
yard fed on food scraps or harvesting a few feral
hogs from the mountain each autumn, producers
were now housing and feeding massive numbers of
animals in confinement settings. These pigs, like all
animals and people, are more prone to health diffi-
culties when forced into extreme proximity. With this,
the use of prophylactic antibiotics, farrowing crates,
and artificial insemination were developed to further
increase efficiency and profit margins. Another dis-
advantage to the centralized format of production
was the large amount of waste generated. In fact,
these are still serious issues today within the busi-
ness as evidenced by Smithfield Foods, who has re-
cently been found guilty in court of causing harm to
those who live in proximity to their hog rearing facil-
ities.

We find ourselves today with a growing concern
over antibiotics in our meat and calls for greater an-
imal welfare. There seems to be a resurgence in

folks who are interested in consuming heritage breed, pas-
tured raised, humanely handled pork products. In other
words, consumers are becoming more interested in small
batch, non-industrial sources of pork for their consumption.
Many experience sticker shock when we price out heritage
pork from local farms. I’ll use sausage, a common product
that is generally affordable, for a comparison. I can pur-
chase a pound of sweet sausage for about $3.75/lb. at my
local supermarket. Yesterday, at the local farmers market, I
noticed that the same flavor of heritage breed sausage was
going for $10/lb. I often wonder how much of that differential
is based on marketing and how much is based on the ineffi-
ciencies of smaller batch, slower growing, outdoor herds
(the topic is beyond the scope of this article).

My hope is to work with local producers to keep the quality
of pigs and pork high while bringing the price down to what
most folks would consider affordable levels. While pigs are
relatively easy to keep healthy and fatten, there are some
serious considerations when raising heritage pigs in an out-
door settings. Here at Cornell Small Farms, we host a
course called “Getting Started with Pastured Pigs.” This
course not only covers all the basics that you need to start
your own porcine operation for business or pleasure, it also
covers all the major problems and pitfalls that I experienced
while developing my own enterprise and how you can work
to avoid them. This 6-week online course will be start on
Nov. 6, run into December, and will consist of weekly
coursework, a 2-hour presentation and discussion on the
particular topic that week, and follow up activities in the
group forums.

We have come a long way since those 13 pigs were brought
to the New World by a man searching for riches in the Flori-
da interior. From loosely claimed mountain sounders grow-
ing fat off the native land to factories feeding total mixed ra-
tions and finishing lean pigs in six months, we are extreme-
ly lucky to have the variety of choices afforded here in the
Hudson Valley and in the USA.

Learning Livestock is written by CCEUC Livestock Educator
Jason Detzel. You may contact him by email at jbd222@cor-
nell.edu or by phone at (845) 340-3990 ext. 327.

Want to learn more about pastured pig production? Join
Cornell Cooperative Extension Pastured Pig Group on
Facebook to join the discussion and meet other like-minded
producers.

A Brief History of the Pig in the United States
From a few pigs brought over on a ship to the estimated 5 million pigs currently residing in the U.S., we explore the
brief and fascinating history of how and why the hog has become an integral part of our agricultural landscape and
why there has been a resurgence in demand for pasture raised pork.

quickly succumbs to desiccating winter winds at the soils’
surface.
Easy Solution: Work soil well, so it’s easy to plant as deep
as you need.

• Garlic & Shallots: To mulch or not to mulch?

Until recently, I’ve always planted garlic and immediately
spread 6 inches (at least) of straw or shredded leaf mulch to
cover. These last few years we’ve been experimenting with
other techniques, which have a lot of merit. My favorite
mulches are straw, grass clippings, deciduous leaves sent
through a chipper/shredder, and, believe it or not, moldy hay.

Common Mistake: Not mulching if you don’t always weed
thoroughly or on time. Mulching too little when you do mulch
can result in more work and more weeds.

Why? Garlic is only an easy crop if you manage it more or
less perfectly. It can easily become weedy, whether you
mulch or not. The trick with mulch: be sure you’re adding a
lot, knowing it will decompose and condense, and be pre-
pared to hand-weed a bit and add several inches more
mulch once and often twice in spring.

Easy Solution: Spread 6 inches of mulch or more as soon
as you sow, spreading more in spring as needed.

Friends, I’m delighted you’re planting garlic this season!

Planting garlic is one of the final moments in the garden we
enjoy each season, a radical act of faith that even as one
season ends, another begins. Garlic is a living link between
seasons, between generations. As are you.

Petra Page-Mann is the co-founder of Fruition Seeds in
Naples, NY, sharing over 400 varieties of regionally adapt-
ed, certified organic vegetables, flowers, and herbs with
growers in short seasons. Find her seeds, tools, and re-
sources at www.fruitionseeds.com and reach out any time to
petra@fruitionseeds.com.

Find more insight on regional, organic growing on Fruition’s

While pigs are relatively easy to keep healthy and fatten, there are
some serious considerations when raising heritage pigs in an out-
door settings.

Courtesy of Jason Detzel

Garlic from page 16

Plant your garlic with at least 6 inches between cloves.
We plant on a staggered grid, three rows per bed.
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by Peter Smallidge

Most landowners own their land for a variety of reasons,
though at any point in time one objective might be of more
interest than other objectives. Many woodland owners are
interested in seeing more wildlife, whether as birds or game
species, or just knowing they are providing habitat. Some
owners prioritize creating habitat that they know will benefit
wildlife, regardless of what they personally see. As a side
note, motion-sensitive trail cameras have become reason-
ably priced and allow you to see more wildlife. The interest
in wildlife for these owners may be one of many objectives
including recreation, firewood or timber.

The objectives of wildlife, timber, firewood and recreation
are common, and usually compatible on the same property.
This article will address some general guidelines and strate-
gies, but numerous resources exist to expand on the con-
cepts presented here. There are several good publications
that will help landowners who want to manage their wood-
lands for wildlife habitat. See the reference section at the
end for a couple options.

Getting Started Managing Woodlands for Wildlife

The starting point for “what should I do?” is always “what do
you want?”. Knowing your objectives provides targets, and
priorities for actions. Some portions of your land may be
more suitable for some objectives than others, so empha-
size management actions in areas where you will receive
the greatest return on your investment of time and re-
sources. If you don’t know your objectives, think about what
you want, tangible and intangible, from your property. Your
spouse should go through the same exercise, and perhaps
your children who are interested in the property. If there are
several people involved in the ownership, it might be helpful
to sort objectives that are essential, and those that are of
significant interest.

With wildlife as a priority, it is worth keeping in mind that
wildlife need food, water, cover, and space. Food and water
are obvious at some level, but the details about what
species need what types of food and how far they travel for
water are important. Cover is those parts of your woods,
fields, and hedgerows that allow animals to rest, breed,
hide, loaf and travel. Space allows for the freedom of a
species to move within its territory without having to com-
pete with other members of the same species for food, wa-
ter and cover. 

The needs of each species for food, water, cover, and space
are its life history traits. The life history traits for one species
are covered in detail in each issue of the NY Forest Owner
magazine in the column “Wild Things in the Woods.” Review
your back issues and those at www.NYFOA.org for details.
There are also descriptions of life history traits in the refer-
ences below, or through internet searching.

Once you know what you want, you can begin the process
of planning. The resources listed below as references offer
considerable guidance on the planning process. It is also
possible to contact a NYSDEC forester and ask for a (free)
stewardship plan, where the plan will document the full vari-
ety of your objectives and management actions you can
take. You will learn more in your interaction with the forester
if you go through some of these steps first, so you under-
stand what the forester is doing.

An essential part of planning, and a common shortcoming of
the otherwise best laid woodland plans, is for the owner(s)
to self-assess what they can bring to the effort. One way to
assess your capacity is with T.I.M.E. This acronym repre-
sents Time, Interest, Money, and Energy. You will need
some of each, but a shortfall in one category can often be
offset from another. Be honest and realistic. Most landown-
ers are most in need of time. Check with other woodland
owners through groups such as the NY Forest Owners As-
sociation to see if your anticipation of the time required to do
certain tasks is reasonable.

The planning process includes the following steps:
1. Map the property. You can do this with online tools such
as Google Earth Pro, and include soils information through
the USDA Web Soil Survey. USGS topographic maps are
also of great value. Review the link below for a ForestCon-
nect fact sheet on these topics.

2. Inventory your woods. This could be as simple as taking
your map or image from step #1 and sketching areas of
young versus older hardwoods, pine versus maple, scrub
lands versus mature forest, springs, seeps, or whatever you
have. Include trails, hedgerows, stone walls, streams,
ponds, and the small woodland pools that only have water
for brief periods of time. You could do a more detailed inven-
tory; instructions are available online by searching for
“landowner woodland inventory.”

3. Once you have an inventory - or at least a sketch of your
woods - start to prioritize areas that you could manage to
achieve multiple benefits. You will get ideas for what you
might do by attending NY Forest Owner Association woods
walks in your chapter or neighboring chapter. Cornell’s Mas-
ter Forest Owner volunteers can’t provide technical guid-
ance, but can share what they have seen on their own land
and that of other owners. Request a free visit from a volun-
teer at www.CornellMFO.info 

4. In addition to the inventory of your woodlands, you need
to know about the particular wildlife species that interest
you. Unless you want any wildlife species, you need to learn
more about your favorite birds, amphibians, reptiles, and
mammals. As previously mentioned, the NYFOA magazine
has a column in each issue on “Wild Things in Your Woods”
that covers the details of many species. This is a great place
to start. The references below also include details about
what individual species need. The key is to start with 3 to 10

favorite species that are likely on your property, and build
your knowledge.

5. Now the fun starts, whatever that might be for your partic-
ular property. Your management actions should support your
highest priority and most pressing objective(s). Your efforts
will be specific to your land, but some examples of activities
that accomplish multiple objectives follow.

Trails – After a landowner has permanently marked the
boundaries of their property, the second most important task
is to ensure there are trails that provide access to all areas.
While many owners are willing to bushwhack without a trail,
we usually spend more time in areas where we can easily
travel. Trails can be as simple as bits of yarn or flagging on
trees that guide the attentive eye through the woods, or can
be as grand as you choose. The trail should be of sufficient
width for humans or vehicles that will travel it. Also, a trail for
walking can be more curvilinear than a trail for pulling your
ATV logging arch or for x-c skiing. Trails don’t directly bene-
fit wildlife, except that when you can see areas repeatedly
you will start to imagine and visualize what you might do.

Woodland Structure – Structure is what a woodland phys-
ically looks like. Structure refers to the heights of the domi-
nant trees, the number of trees per acre, the average diam-
eter of trees, the variability in the diameter of the trees, the
fullness of the crowns, and more. Consider how you would
describe one area of your property from another… that’s
structure. The different types of structure often correspond
to differences in the availability of food and cover, both es-
sential to a diversity of wildlife. You can influence structure,
and thus habitat diversity, with simple or significant actions.
These are described below as culling and “sunlighting.”

Water – In most woodlands, the single activity that will result
in the greatest variety of wildlife is creating access to water.
Adding water to your landscape adds texture. If you have
beaver in the area, you can wait and see if they decide to
build some dams on your property. If you have a harvest of
logs, you can likely ask the logger to expand some wet spots
to encourage trapping water for periods of time. You can
also design and build a pond, or repair a pond that exists but
has become overgrown.

Culling – In the normal course of the growth of a woods or
forest, there are more trees than can be supported by the
sunlight that is available. As the woods grow and the aver-
age tree diameter increases by one inch, approximately
20% of the trees must die. Tree death will happen regard-
less of our efforts, so the option is for the owner to decide
which trees will die, or let natural processes decide. Pick
trees that don’t support your ownership objectives and safe-
ly fell or girdle those trees. Culling can include the more tra-
ditional practices of thinning or crop tree management, with
retention of a considerable amount of woody slash on the
ground for wildlife cover. Culling could also include creating
snags, which are standing dead trees, and are important as
homes for a variety of wildlife species, particularly birds. 

Managing Woodlands to Improve Wildlife Habitat
Manipulations of the trees can create new and varied habitats for wildlife.

Downed woody material, also called slash, is one exam-
ple of cover. A variety of small mammals and amphib-
ians would benefit from the security this provides, and
access to different types of foods. Owners who harvest
firewood can remove less of each tree and easily create
this type of cover. Courtesy of M. Ashdown

A trail camera, placed strategically at an intersection of
varied cover, captures a reality of the interaction of
predator and prey. Here, the coyote was successful, but
more often they consume small mammals and have al-
most no impact on deer.

Courtesy of Peter Smallidge

The pool shown here was created after logging and a
skidder that drove through a short section of poorly
drained soil. The skidder enhanced the pool with a berm
of earth to hold more water a longer period of time. This
16” deep pool is almost always a certain location to find
a variety of amphibians.

Courtesy of Peter Smallidge

http://www.NYFOA.org
http://www.CornellMFO.info
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2020  
BECKER  
FORUM
Marriott Syracuse Downtown 
100 E Onondaga Street 
Syracuse, NY 13202

For more information, visit 
nysvga.org/expo/information
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January 14-16, 2020

EMPIRE STATE 
PRODUCERS 
EXPO
Oncenter 
800 South State Street 
Syracuse, NY 13202

For more information, visit 
nysvga.org/expo/information 

For exhibitor information,  
contact Lee Trade Shows  
at 800.218.5586 or  
dwren@leepub.com

2

January 17-19, 2020

NOFA-NY’S 
2020 WINTER 
CONFERENCE
Oncenter 
800 South State Street 
Syracuse, NY 13202

For more information 
or to exhibit, visit  
nofany.org/winterconference 
or call 315.988.4000

3
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Sunlighting – The term “daylighting” is of-
ten used in regards to providing sunlight to
forest roads so that they dry more quickly af-
ter rain and snow. I use the term “sunlight-
ing” here to illustrate the value in making
sure there is sunlight on the forest floor to
stimulate the growth of herbaceous and
woody plants that serve as food and cover
for wildlife. Sunlight to the forest floor might
be increased with a canopy opening at a
cluster of culled trees, or might be some-
thing more expansive such as a one acre
patch clear cut. Owners can personally open
areas of a 0.25 to 3 acres as a personal proj-
ect, if they have the tools and knowledge to
work safely. Thus, sunlighting can occur as
a continuum on your property from clusters
of small gaps to larger openings. The more
of the woody slash you leave behind, the
greater the benefit for wildlife. It is also pos-
sible, if not advisable, to retain several live
stems of nice trees in the clearing as perch-
es and as future timber trees. Realistically,
these openings will be used by deer which
will preferentially browse, likely over-
browse, the desired species and leave inva-
sive shrubs in their wake. Be alert to these
conditions and treat the problem as it devel-
ops. You might want to fence some areas to
exclude deer. Unless you leave enough
slash to significantly offend your aesthetic
sensibilities, you likely will not exclude deer.

Planting – Many rural woodlands also have
a few acres of open meadow or old pasture.
These grasslands are important in and of
themselves. In some cases, with an abun-
dance of open acreage, you may want to es-
tablish some dedicated wildlife plantings on
some portion of your open acreage. Pick na-
tive species that have specific benefits as
food or cover for the wildlife species on your
“most wanted” list. The three key aspects of
a successful planting are to (i) select a
species suited to the soil, (ii) prepare the site
so that competing vegetation is controlled,
and (iii) protect the plant from damage by
deer and rodents.

In many ways, woodlot management is syn-
onymous with wildlife management. Manip-
ulations of the trees create new and varied
habitats. By planning for specific and desir-
able changes in the vegetation, owners can
influence the success and abundance of
wildlife species. Plan thoroughly and work
safely.

Peter Smallidge, NYS Extension Forester
and Director, Arnot Teaching and Research
Forest, Department of Natural Resources,
Cornell University Cooperative Extension,
Ithaca, NY 14853. Contact Peter at
pjs23@cornell.edu or (607) 592-3640. Visit
his website www.ForestConnect.info, and
webinar archives at www.youtube.com/
ForestConnect. 

This article originally appeared on
www.ForestConnect.com, a program project
of Cornell University Cooperative Extension
and the NYS Department of Natural Re-
sources. Support for ForestConnect is pro-
vided by the Cornell University College of
Agriculture and Life Sciences and USDA
NIFA through McIntire-Stennis and the Re-
newable Resources Extension Act.

Some trees, such as the one pictured, die
from natural causes. Dead standing trees
are called snags. In other cases snags
can be created through chemical or me-
chanical girdling. Create snags in safe ar-
eas, away from trails and buildings, but a
few in the woods will provide food, cover
and space for many species.

Courtesy of Peter Smallidge

Mohawk Valley Ag
95 Willet St., 

Fort Plain, NY 13339
518-993-2543

Nolt’s Power Equipment 
994 Ridge Rd., 

Shippensburg, PA 17257
717-423-6300

Progressive Grower 
Agricultural Supply 

81 Charlotte Furnace Rd., 
West Wareham, MA 02576

508-273-7358

Progressive Grower 
Agricultural Supply
1129 Cross River Dr. , 
Riverhead, NY 11901

631-591-3540

Progressive Grower 
Agricultural Supply

100-7 Patco Ct. , 
Islandia, NY 11749

631-778-6581

Thoman’s LLC
237 Shippensburg Rd. , 
East Berlin, PA 17316

717-308-0291

Why buy a separate 
engine for all of your 

seasonal outdoor tasks?

BCS Two-Wheel Tractors 
will till, plow, mow grass, 
shread cover crops, chip 

limbs, split logs, haul 
dirt, pressure wash, blow 

snow and more!

Don’t waste time main-
taining engines when 

you could be maintain-
ing your property!

mailto:pjs23@cornell.edu
http://www.ForestConnect.info
http://www.youtube.com/
http://www.ForestConnect.com


bejoseeds.com

Exploring nature never stops

HIGH FLAVOR TOMATOES FROM BEJO 
LORETTA 
High color, high flavor variety 
for fresh market or gas green 
production in Florida and the 
Southeast. Fruits have a smooth 
deep round shape, pinpoint 
blossom end, and reliably high 
pack out rate. Continuous yielder 
with strong determinate plant 
providing good protection from 
sun scald. 

HR: V, Fol (1,2). TSWV, For

JOLENE
Attractive large to extra-large 
fruits with deep dark interior 
on a determinate plant. Early 
maturing, fruits are firm with a 
clean blossom end and uniform 
smooth shoulders. Suitable 
for mature green or vine ripe 
production. With TYLCV and 
Fusarium crown rot resistance. 

HR: Va, Fol (1,2). TYLCV, For

Bejo Seeds Inc. 4188 Pre Emption Rd.  
Geneva, NY 315-789-4155 Oceano, CA 805- 473-2199

MOUNTAIN ROUGE
All-America Selections 2019 
Edible Award Winner!  A large 
pink tomato with flavor and a 
unique shouldered look com-
parable to many heirlooms. 
Strong plants are highly pro-
ductive. Good tolerance to Late 
Blight. 

HR: Va, Fol (1). Mi, Pi

EMMYLOU
A strong deter minate plant with 
a continuous heavy yield and a 
high percentage of extra large 
fruits. Emmylou has exceptional 
red color and firmness. Suitable 
for mature green or vine ripe 
production. 

HR: Va, Fol (1,2). TSWV, TYLCV

MOUNTAIN VINEYARD
The first of its kind-this grape tomato 
contains the crimson gene for high 
lycopene. Glossy dark red color with 
red locular gel. They are firm with 
a balanced sweet flavor. Compact 
indeterminate vine; the short 
internodes make for a manageable 
plant on a 72” stake. Heavy pruning 
early. 

HR: V, Fol (1,2,3). TSWV

by Melanie Lefkowitz

Broccoli is in the eye of the beholder.

A head of broccoli that might appeal to one person – per-
haps because of its deep green color – may leave anoth-
er cold, due to an asymmetrical shape or too-large buds.

Cornell researchers participating in the Eastern Broccoli
Project, which aims to produce broccoli varieties suited to
grow on the East Coast, have devised a statistical
method to standardize evaluations of broccoli, in order to
make plant-breeding decisions more consistent and effi-
cient.

Now a Cornell group – doctoral student Zachary Stansell;
Thomas Björkman, professor of horticulture at Cornell
AgriTech; and Deniz Akdemir of the Cornell Statistical
Consulting Unit – has released RateRvaR, a new soft-
ware based on this method. RateRvaR is freely available,
open source, easy to use and applicable to breeders of
any vegetable, tree or flower with subjective features.

Using the software, breeders can select traits and ask mul-
tiple people to perform the same evaluation. The program
will then analyze that data to determine which traits are
more or less important in predicting overall quality, partly by
prioritizing traits that are easier to judge objectively, such as
size or color.

“The challenge for breeders, when they’re looking for wider
adaptations, is that for certain crops, you plant all over the
place and fly to various locations around the world to do the
evaluations yourself,” Björkman said.

“But what if you had to check the plant twice a week for a
month because it’s maturing at different rates? You can’t be
jetting around the world; it just becomes impractical,” he
said. “Breeders want to know not only how another person
would score a plant, but how they would score it themselves,
or how some idealized consumer would score it. This should

open up the opportunity for breeders to do evaluations in
multiple locations.”

The software can also identify traits that don’t seem relevant
to the overall quality, so breeders can collect less data and
still get accurate results.

“This approach can standardize evaluations and make them
faster and more efficient, and it can also reveal individual bi-
ases in how a human might respond to a particular variety of
a vegetable or plant,” Stansell said. “In the case of broccoli,
we wanted to take the human subjectivity out of these eval-
uations, and this method allows us to see those biases and
correct for them.”

Researchers in the Eastern Broccoli Project grow at least 40
varieties of broccoli a year, aiming to find varieties that will
thrive in particular climates, from Florida in the winter to
Maine in the summer. Their goal is not only to breed plants

well-suited to local climates, but to produce high-quality
broccoli consumers will buy.

But Stansell noticed he and his colleagues often had very
different criteria for judging broccoli plants. He tended to
choose heads that were very symmetrical, while another
researcher was more interested in the head’s color.

Not only were their preferences inconsistent, it wasn’t
even clear if they were truly significant in predicting the
overall quality of the plant – a stubbornly subjective char-
acterization.

“We were trying to get a firm hold on what is good-quali-
ty broccoli – you know it when you see it but it’s hard to
define accurately,” Stansell said. “There are a lot of mov-
ing parts genetically that have to come together.”

With colleagues, he then created a scoring system and
collected years’ worth of data on the traits they consid-
ered significant. They used this data to develop RateR-
vaR, which is based on relative importance analysis, a
statistical technique that calculates the importance of dif-

ferent qualities in relation to each other.

“It showed us which traits we had an opportunity to make a
lot of progress with, and which traits didn’t really matter,”
Stansell said. “It also allowed us to develop priorities. For
example, the shape of the head is really important, whereas
maybe the size of the buds is less important, so we should
focus on head shape and use our scarce time and resources
to try to improve this particular aspect.”

The project was funded by the U.S. Department of Agricul-
ture’s National Institute for Food and Agriculture Specialty
Crop Research Initiative.

Melanie Lefkowitz is a Staff Writer for the Cornell Chronicle.
She can be reached at mll9@cornell.edu.

This article also appeared in CALS online news.

New Software Helps Plant Breeders Bring Out Their Best

Cornell researchers have released a free, open-source soft-
ware to help make potentially subjective and time-consuming
plant breeding decisions more consistent and efficient.
Above, Thomas Björkman, professor in the School of Integra-
tive Plant Science, studies broccoli in a field at Cornell
AgriTech.

Photo by Matt Hayes / Cornell University

mailto:mll9@cornell.edu



