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The Cornell Small Farms Program Announces Expan-
sion of Team with Three New Additions
In our growing efforts to serve the Spanish-speaking farm-
er community, we have Mildred Alvarado and Hannah Rae 
Warren joining our LatinX farmer project. Mildred grew 
up on a small subsistence farm in western Honduras and 
has followed her interest in farming through two master’s 
degrees and a Ph.D. She most recently worked on pro-
moting a sustainable agricultural sector throughout the 
supply chain in Central America and the U.S. As the LatinX 
Farmer Training Coordinator, Mildred will be focused on 
building bridges to facilitate knowledge and help farmers 
to overcome linguistic, cultural, and technical barriers to 
promote inclusive and profitable businesses.

Hannah Rae will be working jointly with our program and 
New York State Integrated Pest Management (NYSIPM) in 
a newly-created Bilingual Project Specialist position. After 
pursuing an undergraduate degree in International Agri-
culture and Rural Development from Cornell, Hannah Rae 
followed her passion for local food around the world. She 
eventually moved to Costa Rica and completed a master’s 
degree furthering her work in sustainable agriculture. In 
her new position, Hannah Rae will work on building rela-
tionships throughout our local and regional food system 
and supporting pathways for Spanish speakers to pursue 
farming and adopt IPM practices.

We’ve also welcomed Bailey Colvin to our Farm Ops proj-
ect, as our support of veterans in agriculture continues to 

expand. Bailey’s primary goal with the Farm Ops project is 
to get to know our veterans, their backgrounds, and what 
transferable skills they carry from their military careers. 
She will work with our team and partners to effectively sup-
port the lifestyle change they are seeking. The education, 
training, and resources provided help afford veterans many 
opportunities to explore their interests with purposeful 
connections to their communities through agriculture and 
farming.

Learn more about our team on our About page: https://
smallfarms.cornell.edu/about/#staff 

Learn About Tarping on Northeast Farms with New 
Guide
Are you curious about how tarps work? Want to learn from 
successful practices as well as the challenges and short-
comings?

Our Reduced Tillage project is happy to share a new 
publication, “Tarping in the Northeast: A Guide for Small 
Farms,” that provides comprehensive information on the 
emerging practice of tarping – applying reusable tarps to 
the soil surface between crops and then removing them 
prior to planting – for weed and soil management. This 
guide is intended for both beginning and experienced 
farmers.

Based on research and farmer experience, the guide 
covers a range of management practices from using 
tarps for weed seed depletion, minimal tillage, and cover 
crop-based no-till, and uses case studies to highlight the 
methods of farmers across the Northeast. By combining 
the details of tarp logistics and management alongside the 
science of the practice, it is designed to support farmers 
in learning more about tarping and how to implement it to 
improve soil and weed management on their farm.

Ryan Maher, our Reduced Tillage project specialist, is 
a co-author on the publication. Maher has led tarping 
research experiments and worked with farmers to learn 
how they work and how to use them in reduced and no-till 
vegetable production.

“Tarps are a really multifunctional tool for small farms that 
help us get past some of the basic challenges using less 
tillage,” Maher said. “When we ask farmers how they work, 
we come up with a long list, then add a few jabs about the 
logistics. This guide puts all this practical information into 
one place, highlights successful farmers, and adds what 
we are learning through applied research, where still have 
a long way to go to understand what’s happening under 
there.”

The guide is a product of the NE IPM Working Group 
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success. This year, qualifying borrowers received $91 

million from our 2021 earnings. That’s equivalent to 

1.25% of average eligible loan volume and adds up to 

$1 billion since our patronage program began. 

Discover the difference. No other lender works like 

Farm Credit East.
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TO BE A 
CUSTOMER-
OWNER.

News from the Cornell Small Farms Program, Spring 2022

Do you have a story to 
share? We are looking for 
new contributors to our 
magazine, which is for 
farmers and farm families 
across the Northeast (and 
beyond) who value the 
quality of life that smaller 
farms provide.

We want to hear from you, 
whether it’s new tech-
niques you are trialing 
in the field, how you’ve 
adapted to changing mar-
kets, or just about your life 
on the farm.

Learn more about con-
tributing to the magazine, 
including article types, 
upcoming deadlines, and 
more, at https://small-
farms.cornell.edu/quarter-
ly/contribute/.

Our team, and our Small 
Farms Quarterly readers, 
can’t wait to hear from 
you.

Kacey Deamer
Managing Editor

kacey.deamer@cornell.
edu

Message from the Editor

News 4
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on Tarping and Soil So-
larization, a project led by 
Sonja Birthisel at UMaine, 
that brought together in-
stitutions, educators, and 
farmers across the North-
east region to connect the 
dots on what was hap-
pening with tarping in the 
Northeast, share resourc-
es, identify knowledge gaps 
and discuss future research 
directions. The guide was 
a collaborative effort, au-
thored by Birthisel, Natalie 
Lounsbury at University of 
New Hampshire, Jason Lil-
ley at UMaine Extension, 
and Maher.

You can find a link to the 
guide as well as other tar-
ping resources on the Cor-

nell Small Farms rogram’s 
Reduced Tillage project’s 
tarping webpage: small-
farms.cornell.edu/projects/
reduced-tillage/tarping 

Farm Ops Veteran Project 
Aims to Increase Training 
Opportunities for Veter-
ans Throughout the State
Farm Ops, our military vet-
eran project, partnered with 
the Canandaigua Veter-
ans Administration Medical 
Center (VAMC) for a third 
year to increase training 
opportunities for veterans 
throughout NYS. These 
trainings will be both virtual 
and in person, and who bet-
ter to host and coordinate 
these events but Cornell 
Cooperative Extensions 

(CCEs)? As Farm Ops ex-
pands collaboration with 
CCE educators across the 
state, there will be an in-
crease in the number of vet-
eran in-person events. Be 
on the lookout for upcom-
ing trainings, both virtual 
and in person, on a variety 
of horticulture, agricultur-

al, and farm business top-
ics. Read more about the 
in-person veteran events, 

which CCEs hosted last 
fall, on page 15. Check out 
our Farm Ops Event Series 

page: https://smallfarms.
cornell.edu/projects/farm-
ops/event-series-veterans.
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By Peter Smallidge

Woodland owners have different styles 
of management, from fairly casual to fair-
ly regimented. All different strategies can 
work, but there are annual maintenance, 
management, and practical activities that 
are enjoyable, useful, and support the ob-
jectives of many owners. An owner who 
develops a list of annual or regular activities 
(some that may require a short amount of 
effort) will be safer, more aware of natural 
changes in the woods, and better able to 
maintain safe and effective equipment. 
These activities can be done alone or with 
family members, and require relatively little 
investment of resources other than time.

Boundary line maintenance is a good ac-
tivity each year. The inspection of the 
boundary marks and corner posts can 
happen any month, but the dormant season 
allows for easier visualization of the line. 
Some families do this as a group activity 
so children learn the boundaries and it 
becomes a legacy project. If the boundary 
has been previously marked, maintenance 
is as simple as using the previous color, 

or a new color, of paint to refresh the 
boundary marks. If the property lines are 
posted, check to make sure the signs are 
intact and have the necessary information 
to be considered a legal posted sign. If the 
property lines were not previously marked, 
it is best to involve a professional surveyor 
or minimally discuss the location with the 
adjoining owner.

Access trails are an essential asset of a 
wooded property. Most properties have 
some combination of old woods roads, 
enhanced paths, or foot trails. These are 
useful for different modes of travel, but all 
benefit from regular inspection to look for 
fallen trees, hazard trees, poor access, or 
erosion. This activity is likely best when the 
ground is visible, not snow covered, and for 
issues of access or erosion perhaps when 
the soils are wet or soggy so that prob-
lems are more obvious. Use safe practices 

when removing downed logs, especially 
being alert to logs that are under tension or 
connected to standing dead trees. Hazard 
trees, those likely to fall on the trail, are 
often better left alone, but place a marker 
on the trail on either side of the tree to alert 
travelers. Solutions to erosion problems 
that are severe may benefit from profes-

sional guidance by your local Soil and 
Water Conservation District or forester. 
Similarly, chronically soggy areas will need 
either control of the water, diversion of the 
source of water, or moving the trail to a new 
location.

A largely ubiquitous concern of owners is 
the health of their trees. Checking for tree 
health can be combined with other activi-
ties, or as a stand-alone walk in the woods 
a couple times per year. As a word of cau-
tion or comfort, the first time you go looking 

for tree health issues you may feel over-
whelmed. A healthy woodlot will still have 
many examples of dead and dying trees. 
The goal is to identify extensive patterns of 
irregularity in trees. One instructive time to 
walk in the woods and assess tree health is 
shortly after the foliage emerges in spring. 
In addition to helping cure cabin fever, this 
time of year allows the owner to inspect 
tree crowns for unusual changes in foliage 
expansion and development to full size. 
Some damaging insects, such as forest tent 
caterpillars, are active as leaves emerge; 

coordinating a treatment response at that 
time is unli ely, ut you’ll e informed for 
the future. Another time is in late summer 
when you can look for trees with early fall 
color that might indicate a summer drought 
or a problem with roots. A new phone app, 
“HealthyWoods,” will guide owners through 
a review of conditions in their woods and 
provide educational resources. Healthy-
Woods is available for Apple and Android.

Many woodland owners have a variety of 
tools and machines that, like all tools and 
machines, need regular attention to be safe 
and effective. All tools with a cutting edge 
should be kept sharp as they are used 
throughout the year, but a once-over on all 
the tools lets you look for cracked handles, 
loose heads, or unusual wear and tear that 
might result in a break at an inopportune 
moment. Engines and mechanical devic-
es each have an owner’s manual that will 

indicate a schedule of inspection and main-
tenance to ensure they function effectively 
and safely. Common maintenance tasks 
include ensuring you have a fresh supply 
of ethanol-free gasoline (for non-diesel en-
gines), changing the oil, cleaning the air fil-

Annual Maintenance in Support of Woodland Management
Woodland owners have different styles of management, from fairly casual to fairly regimented.

This tree was previously blazed with an 
ax or machete to create the oval shaped 
wound. The healed blaze will be appar-
ent for decades, but a fresh bit of paint 
makes the boundary tree more apparent 
from a distance.

Images provided

Wind, snow, and other events can create 
piles of debris in your trails. Use extra 
caution because stems and limbs may 
be under unusual stress that result in a 
pinched bar or kick-back.

Forest tent caterpillar is a native insect 
that impacts several species, but espe-
cially sugar maple. By the time you see 
the larvae (a late stage is shown), it is 
too late to react. Monitoring in the winter 
for egg masses on twigs can allow for a 
timely response the following spring.

It is helpful for woodland owners to 
periodically review their work schedule 
in their management plan. Try to involve 
your forester every few years to ensure 
you’re still on the right track.

News from 3

Woodland 5
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f bejoseeds.com

Exploring nature never stops

PURPLE POWER VARIETIES! ATTRACTIVE PURPLE VARIETIES WITH A HIGH LEVEL OF NUTRIENTS 

BURGUNDY 
Stunning sprouting broccoli 
has beautiful purple buds 
and purple-green stems. 
Easy to harvest because of 
concentrated side-shoot 
production and tall, strong 
plants. Slender stems with 
few leaves make for easy 
bunching.

DRAGONFLY
Dragonfly pepper plants produce 
beautiful purple peppers that have 
thick, sweet walls, unlike the thin 
papery walls of other purples on 
the market. A new variety on the 
market that just earned an All- 
America Selection Award for 2022! 
2022 AAS Edible-Vegetable Winner!

f 	Chelsey Lenczyk | Organic Lead -Home & Farm Market Manager
E: c.lenczyk@bejoseeds.com | T: 267-838-0078

Bejo Seeds Inc. (main office) 1972 Silver Spur Pl. 
Oceano, CA | T: 805- 473-2199 | E: info@bejoseeds.com

OMERO
Suitable for the mini cabbage market. 
Uniform with a fresh appearance. same 
as Primero, but more uniformity and line 
clearness. Early red cabbage. Plant at high 
density for beautiful red color and small 
core. 

DEEP PURPLE  
Dark purple color to the core. 
7-8” roots with sweet flavor. 
An excellent variety for 
juicing. Tall, strong, healthy 
tops. Imperator type.

f Scan QR code to view Bejo crop videos for Spring planting inspiration!

ters, lubricating moving parts, and changing 
the spark plugs. Make a list of the materials 
you want to have on hand, such as extra 
bar oil, two-cycle oil, extra spark plugs, or 
an extra chain.

Woodland owners with a written manage-
ment plan can spend some time reviewing 
their work schedule. Those without a writ-
ten management plan can contact the NYS 
DEC and ask for assistance from a service 
forester, who will write one without cost to 
the owner. The work schedule suggests an-
nual activities that are designed to help the 
owner more fully enjoy their woods and op-
timally gain the benefits they desire (Figure 
4). As the work schedule is reviewed, the 
owner can also create some type of journal 
to document their past efforts, what they 
accomplished, and what they learned. One 
example of a creative solution to a journal 
is to annually make a copy of the property 
map and use colored pencils to highlight 
the year’s activities with marginal notes of 
lessons learned. For owners who are inter-
ested in generating revenue and who report 
expenses to the IRS, the journaling process 
provides an occasion to review your work 
records you kept during the year and make 
sure the actions, locations, dates, and re-
ceipts are clear.

Many of the non-native shrubs will expand 
their foliage earlier in the year than do na-
tive shrubs and plants. There is a window of 
a few weeks in late April or early May when 
the majority of the foliage in your woods be-
longs to non-native species. This is a good 
time to inspect your property for existing or 

new species, identify them, learn about why 
they became a problem, and what you can 
do to limit their spread or abundance. In 
many cases, non-native plants gain domi-
nance because deer selectively eat only 
the native plant species and thus favor the 
growth of non-native species. Owners can 
document the impact of deer with the AVID 
protocol that annually measures heights 
of tagged seedlings. The protocol can be 
found at www.AVIDdeer.com. Forest veg-
etation management to control non-native 
species won’t solve a deer pro lem, ut it 
may limit the extent of an undesirable plant. 
In this springtime window, it is easy to find 
and focus attention on the non-native spe-

cies. For owners who use foliar herbicides 
such as glyphosate, spray treatments to the 
non-native foliage will not impact species 
that have not expanded their foliage.

Although the activities suggested so far can 
be enjoyable, they are also at some level 
“work.” There are many other activities that 
are practical but have a strong element of 
pleasure. One example is to have a walk 
once or twice a year to areas of your prop-
erty you seldom visit and make sure that all 
the species you see are on your property’s 
“species list.” You can decide if this list is 
just trees, just wildflowers, birds, or any 
combination of taxonomic groups. Once 
you add a species to the list, learn about 
the life history of that species. The life his-
tory attributes of a plant might include when 
it flowers, how the flowers are pollinated, 
how often there are bumper seed crops, 
what wildlife eat the fruit, if the plant has 
specific or general soil requirements, the 
plant’s shade tolerance, and more. Some 
of the species will be more special to you 
than others, and the life history attributes 
will allow you to develop a management 
scheme to favor their abundance.

A seasonal journal of nature in your woods 
is instructive to help you develop a keener 
sense of ecological patterns within a year 
and among years. This is a great activity to 
do with younger members of your “manage-
ment team” so they can invest themselves 
in the property. The list of seasonal patterns 
can be as detailed as you like, but might in-
clude the dates of emergence of the leaves 
of specific trees, the date ice comes off the 

pond, when you hear the frogs and toads 
trilling, the number of days that the wood-
cock make their mating flight, first frost, last 
frost, or the day your favorite tree starts to 
turn its autumn color.

Finally, a significant part of the joy of own-
ing a woodlot is to share your wooded eco-
system with family and friends. This might 
include weekends to cut firewood, a gather-
ing in the hemlocks for Thanksgiving, or the 
annual fishing derby in the pond. Set a time 
a few months before your event to make 
sure everyone knows about the event, and 
to make a list for necessary preparations.

Acknowledgments: My thanks to the many 
woodland owners from whom ’ve learned 
examples of annual activities – and how to 
make them fun.

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 US-
DA-NIFA through McIntire-Stennis and the 
Renewable Resources Extension Act.

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

Woodland from 4

Many of the invasive shrubs expand their 
foliage before native plants. Herbicides 
such as glyphosate products that are 
used as a foliar treatment can be applied 
in a short springtime window when the 
invasive shrub has foliage and without 
collateral damage to desirable plants 
that have not expanded their foliage.

mailto:c.lenczyk@bejoseeds.com
mailto:info@bejoseeds.com
http://www.AVIDdeer.com
http://www.ForestConnect.com
http://www.ForestConnect.com
http://www.ForestConnect
http://www.youtube
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By Rich Taber

This article is the eighth 
installment on raising and 
managing beef cattle in 
the Small Farms Quarter-
ly. Previous articles can all 
be accessed at the Cornell 
Small Farms website, www.
smallfarms.cornell.edu.

Beef cattle have a gesta-
tion period of about nine 
months, or around 287 
days. It is during the last 
trimester of pregnancy that 
the animals need a sharp 
increase in the quality of 
their nutrition. The energy 
and protein needs of preg-
nant beef mothers increase 
dramatically just prior to 
calving. If we overlook this 
important time, calves can 
be born weaker and stand 
a lower chance of survival, 
and with poorer chances 
of growing at a rate that 
we would like to see. How 
do we go about this? In a 
nutshell, it mostly rests on 
the quality of the dry or high 
moisture hay products that 
you are feeding (dry hay or 
high moisture baleage). A 
beef cow will typically eat 
around 25 to 30 pounds of 
dry hay equivalent a day, 
and roughly double that 
amount in weight of high 
moisture hay (or baleage). 
We can get along just fine 
during the first and second 
trimester of pregnancy with 
our average quality hay that 
we either made ourselves 
or have purchased. During 
the final trimester of preg-
nancy, however, we need 
to bring out the higher qual-
ity goods that we have on 
hand. This is especially true 
if we are of a grass-fed only 
persuasion; we might not 
have the luxury of feeding 

a little grain. If we are not 
strictly grass-fed and need 
to ramp up the animals’ nu-
trition, then perhaps a bit of 
grain to supplement their 
rations may be in order if 
the hay lacks a bit in quality.

Ideally, by calving in spring-
time, from April or May on-
ward, the cows can avail 
themselves of high-quality 
grass pasture which is ex-
cellent for milk production 
and getting those calves 
to grow like gangbusters. 
Just prior to this time is the 
last trimester of pregnancy, 
and we will probably still 
be feeding stored forages. 
We need to be paying lots 
of attention to the quality of 
forages that the cows are 
receiving.

We need to get away from 
the mentality of “beef quality 
or heifer hay.” This is a ploy 
sometimes used by people 
selling hay that is of too low 
a quality for milking dairy 
cattle. It may be later cut 
grass hay that may have 
even been rained on. Some 
of this can be used in au-

tumn when cows are in the 
earlier stages of gestation. 
As the winter waxes on, 
however, the unborn fetus-
es need more energy and 
protein. t’s then a good 
strategy to start mixing in 
some of the higher quality 
hay that you have on hand. 
In the latter part of the ges-
tation period, we need to 
be feeding the best quality 
hay that we can find ev-
ery day. Early lactation for 
beef cattle demands that 
we keep feeding the best 
quality forages that we can 
offer until they are ready 
to start grazing on those 
lush spring grasses. If you 
need to purchase hay, keep 
in mind that all hay is not 
created equally. Late cut, 
weedy, unfertilized hay that 
has been left uncovered out 
in the field is a far cry from 
high quality hay or haylage/
baleage that has been prop-
erly stored. on’t e penny 
wise and pound foolish” by 
buying low quality hay for 
late gestation animals!

We must also be vigilant in 
providing salt and the cor-
rect mineral mix to the an-
imals. Free choice minerals 
are to be preferred over salt 
and trace mineral blocks to 
ensure enough intake. Just 
a cautionary note: If you 
happen to also be feed-
ing sheep, make sure that 
they receive minerals de-
signed for sheep, and which 
have no copper in them. 

on’t feed eef minerals to 
sheep, or they can die from 
copper toxicity!

Nutritionally speaking, the 
nutrients that we need to be 
paying attention to are ener-
gy, which comes from car-
bohydrates and fats. This 

is typically measured using 
TDN (total digestible nutri-
ents). Protein is the other 
“biggie” and is measured 

as CP (crude protein). It 
doesn’t hurt to have your 
hay tested for these import-
ant nutrients; that way you 

can portion out your lower 
quality stuff earlier in the 
season and save the “high 
octane” hay for late gesta-
tion. Vitamins are important 
too, and good quality hay 
generally provides enough 
of them, especially vitamin 
D. Minerals will be provided 
by your free choice beef 
cattle mixes. Calcium and 
phosphorus are the two big-
gest minerals that are need-
ed to ensure healthy, strong 
calves. Do not shortchange 
your animals on minerals!

Pay attention to those soon-
to-be mothers, especially 
first calf heifers and young-
er cows that have been 
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Preparing Your Beef Cows for Springtime Calving
In Part Eight of our “What’s Your Beef?” series on raising cattle on small farms, we explore why you need to be paying 
strict attention to the quality of feed that your late gestation beef cows receive just prior to calving season.

Good nutrition for late pregnancy cows will ensure 
healthy cal es like this one on the author’s ar .

Photos by Rich Taber / CCE Chenango

a y  healthy ell e  cal es as a result o  aternal 
nutrition on the author’s ar .

ealthy cal es gro  into healthy  ro ta le yearlings 
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The Slow and Furtive Nature of Pasture Soil Compaction: Project
Develops Ratio to Monitor Impact
Dairy farmer and Cooperative Extension Educator Fay Benson shares the results of a three-year study testing his
Pasture Compaction Ratio hypothesis. He describes best management practices and how to measure compaction on the 
farm.

bred. These types of animals are still growing and may 
need to be separated from the older, more aggressive 
cows. Pay attention to all your animals and make sure they 
are receiving adequate nutrition! The old saying goes “The 
eye of the Master fattens his/her cattle!”

Rich Taber is the Livestock and Forestry Educator for Cor-
nell Cooperative Extension of Chenango County, NY. He 
lives with his beef cows and other creatures on a 165-acre 
farm in the high, remote hills of nearby Madison County. He 
can be reached by email at rbt44@cornell.edu.

By Fay Benson

In my work, first as a grazing dairy farmer 
and now as a Cornell University Coop-
erative Extension educator working with 
graziers across New York State, I have 
been aware of pasture soil compaction, 
but one experience in particular gave me 
the insight into the slow and furtive nature 
of compaction in pastures. This article 
summarizes my findings from a three-
year, Northeast Sustainable Agricultural 
Research and Extension (NESARE)-fund-
ed project developed to better understand 
soil compaction in pastures.

Permanent pastures for livestock can have 
some of the healthiest soils due to the fact 
they provide the four principles described 
by the Natural Resources Conservation 
Service to achieve a healthy soil: Maximize 
Soil Cover, Maximize Living Roots Year-
round, Maximize Plant and Animal Diversi-
ty, and Minimize Soil Disturbance.

One weak spot for some pastures is soil 
compaction, which is a form of soil distur-
bance. Soil compaction reduces the spac-
es between soil particles causing them to 
become denser. Theoretically, the space in 
a healthy soil aggregate is made up of 25% 
air, 25% water, 45% sand, silt, or clay, and 
5% organic matter. When compacted, the 
soil’s air and water portions are reduced so 
that biological functions, water retention, 
and root elongation are reduced.

Once the grazing season arrives, livestock 
go into the pastures no matter the weather. 
f the soil is wet, it’s more prone to compac-

tion. Whether the livestock is cows, horses, 
or small ruminants, the weight of the ani-
mal compared to the size of the hoof can 
exert more compaction than a tractor. This 
is why in the past sheep were used to pack 
an area to create a dam. Even though the 
animal’s compaction is great, it only shows 
up in the upper portion of the soil where 
it can e erased in time provided that it’s 
not repeated. Compaction from the tractor 
goes deeper into the soil where it is harder 
to erase. This is more damaging in terms of 
overall soil health.

Repeating compaction over many years 
causes a very slow and damaging effect 
on the functions of the soil and the species 
that make up your grazing sward, reducing 
the productivity of your pastures. What I 
learned from my three-year study is that 
although compaction is unavoidable, a 
change in management will quickly rem-
edy it.

How This Study Started
As I was working on another SARE-funded 
study, planting brassicas into fall pastures 
to improve the nutrient density of the fall 
swards, I noticed that the soil under the 
fence in one of our study paddocks was 
about six inches higher than in the pasture, 
and the sward under the fence was green-
er and had only cool season grasses com-
pared to the paddock that also had some 
weeds and sedges. Knowing that sedges 
grow in oxygen-limiting soils, I realized that 
soil compaction was limiting the productivi-
ty of this pasture.

The other lesson I learned that day was 

that compaction was furtive, meaning that 
it happened slowly over time so the change 
was hidden from the farmer, who was a 
good grazier and had farmed there for 
nearly 20 years but had not noticed the 
change in his paddocks.

That day seeded the idea for investigating 
ways to monitor soil compaction for bet-
ter pasture management. Since that day, 
’ve noticed the evidence of compaction 

in other pastures and the farmers hadn’t 
noticed the change, probably due to the 
fact that compaction is compounded over 
many years. Productivity is reduced when 
compaction is left for many years. Plants 
that can live in compacted soils are not as 
productive due to shallow roots and are 
often not palatable to the livestock.

The SARE study revealed that soil com-
paction will dissipate within months if man-
agement changes and has provided a 
basis for developing those changes to 
enhance pasture productivity.

Testing a PCR Hypothesis for Pasture 
Monitoring
To measure soil compaction, the pene-
trometer is a readily available tool. When 
pushed into the soil, it measures the soil’s 
resistance. Its meter indicates the pounds 
per square inch (PSI) of resistance at the 
tip. The limitation of the penetrometer read-
ing is that the resistance is highly affected 
by the changing moisture of the soil. A soil 
will have more or less resistance on differ-
ent days as the soil dries out or becomes 
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damp. This has preclud-
ed the penetrometer from 
being a reliable monitoring 
tool.

I decided to develop a ra-
tio representing the unique 
conditions of pastures 
where the soil is impact-
ed by grazing animals but 
the pastures’ fenceline is 
not impacted by animal- or 
machine-based compac-
tion to determine if such a 
monitoring technique could 
be helpful. Monitoring with 
this Pasture Compaction 
Ratio (PCR) would look for 
any change between the 
optimum compaction area 
(fenceline) and the com-
pacted area (pasture).

To test my PCR hypoth-
esis, I selected a 35-acre 

pasture continuously over-
grazed by 40 to 60 beef an-
imals. As expected in over-
grazed pastures, there is 
increased traffic by the ani-
mals as they get only small 
bites from the sward that 
consisted of mostly blue-
grass, Dutch clover, and 
other forbs. The increased 
traffic leads to increased 
compaction. Due to the de-
clining productivity of the 
pasture, the animals in the 
trial pasture mostly relied 
on stored hay brought into 
the pasture.

How to Compute the PCR
Using a penetrometer, col-
lect five readings (pounds/
square inch) of the top six 
inches of the pasture; these 
are averaged to determine 
Pasture Resistance. Do the 

same for the fenceline to 
determine the Fenceline 
Resistance.

Divide the Fenceline Resis-
tance number by the Pas-
ture Resistance number 
to determine the Pasture 
Compaction Ratio (PCR).

PCR = Fenceline Resis-
tance/Pasture Resistance

In November 2019, I in-
stalled an enclosure, a 10-
foot by 10-foot square, in 
the pasture that excluded 
animal traffic. To mimic 
hay production within the 
enclosure, I cut the area 
to a four-inch height twice 
during the season. In 2019 
and 2020, I took penetrom-
eter readings of the en-
closure and divided them 
into the fenceline readings 
to arrive at the enclosure’s 
PCR (Figure 1). I continued 
to do the same for the pas-
ture PCR.

Management Changes to 
Reduce Pasture Compac-
tion
As mentioned, compaction 
in pasture soil is unavoid-
able. Some immediate sug-
gestions for reducing com-
paction on your pasture 
and grazing lands include:

• Graze mature swards. 
Benefits include deeper 
roots, longer rest periods, 
and denser bites so that 
the animal fills with fewer 
footsteps.

• Know the soil texture of 
your pastures. Soils high 
in sand and silt are more 

prone to compaction prob-
lems. Where these soils 
are, try to graze when soil 
is dry. A healthy texture 
would be equal amounts of 
sand, silt, and clay.

• Track your organic mat-
ter. Higher organic matter 

makes stronger soil aggre-
gates or particles.

• Vary the use of paddocks 
where possible, e.g., start 
your grazing in different 
paddocks each spring, and 
allow paddocks to be har-
vested for hay at times.

For more tips, see “Pas-
ture Soil Compaction: Pre-
vention and Remediation” 
at https://projects.sare.org/
wp-content/uploads/Com-
paction-Fact-Sheet-Final-1.
pdf.
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Undisturbed vs Compacted Soil percentages of mineral 
matter, organic matter, soil water, soil air.

Figure by NRCS

By Lee Rinehart

Farmers, ranchers, and researchers have come to under-
stand the functionality of ecosystems on farms is largely 
dependent on plant and animal biodiversity. Functional 
ecological processes and services, such as soil and water 
quality, renewal and regeneration of soil and plant organ-
isms, and nutrient cycling on farms and ranches, are facil-
itated by biology, necessitating maintenance of biological 
integrity and diversity in agroecosystems (Altieri, 1999). 
It is not surprising that adaptive multi-paddock grazing 
is an effective conservation practice on grazing lands for 
enhancing water conservation and protecting water quality 
(Park et al., 2017), as well as enhancing soil carbon, fer-
tility, and soil water-holding capacity (Teague and Barnes, 
2017) that soil organisms rely on for building healthy soil.

But there is another aspect of biodiversity that is just as 
important as soil and plant organisms. Livestock and 
wildlife compete for landscape resources, and they both 
put pressure on the forage available, as well as water, 
cover, and space, depending on their resource needs. In 

fact, wildlife species often “require considerably greater 
amounts of space to achieve acceptable levels of repro-
ductive performance whereby survival of a population 
is assured” (Barnes et al., 1991). Birds need cover and 
shelter during their reproductive phase, and deer and elk 
need forage, cover, water, and a range large enough for 
them to thrive. Small mammals need space and protection 
from predators, and fish need quality streams and ponds. 
The concepts of resource supply and demand are just 
as important for wildlife as they are for livestock, and this 
affects our grazing management.

Historically, livestock have been a destructive force on 
landscapes Ohmart, , ut they don’t have to e. Our 
agricultural landscapes are habitat for wildlife, connected 
and ecologically linked to set-aside wild lands, parks and 
reserves, wetlands and riparian zones, abandoned farms, 
privately owned non-agricultural forests and fields, and 
peri-urban low-density residential areas, which make up 
a large portion of the land in many areas. The ecology of 

For the Love of the Wild: Livestock Pastures as Wildlife Habitat
Our agricultural landscapes are habitat for wildlife, and we have a large toolbox of practices that can help us be
better stewards of our land and all its inhabitants. One of these tools is adaptive grazing.

Wildlife 9
Warm-season grasses provide wildlife habitat and 
excellent livestock forage.
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Project Takeaways
The pasture PCRs for 2019 
and 2020 are similar, which 
would be expected since 
no management changes 
happened.

In April the PCRs for both 
the pasture and enclosure 
in 2019 and 2020 start out 
the same. The rising pas-
ture PCR after May 2020 
indicates that the pasture’s 

compaction resistance is 
improving since the PCR is 
moving closer to the fence-
line’s compaction CR, 
which peaked at 1.0.
The separation of the 2020 
PCRs for the pasture and 
the enclosure is an indica-
tion that the use of the PCR 
is capable of monitoring 
management changes. The 
switch to hay production 
only within the enclosure 

reduced the compaction of 
the soil.

I would have expected that 
the reduction in compaction 
in the enclosure would have 
shown up in April 2020 due 
to frost and heaving of the 
soil. The reduction in com-
paction happening after the 
beginning of May indicates 
that possibly it occurred as 
a result of the increase in 

soil temperature and bio-
logical activity causing the 
aggregate  soil’s air and 

water spaces to expand.

 can’t explain why the  
PCRs for pasture and en-
closure deviate in August. 
Why did they both drop? 
It was suggested that the 
one measurement I failed 
to track was soil moisture. 
I assumed that moisture 

would change equally but, 
if the pore spaces increase 
as the soil is less compact-
ed, that soil would have 
more water in those pores.

The reduction in compac-
tion in the enclosure hap-
pened within a few months. 
What didn’t change was the 
makeup of the sward of 
bluegrass and other low-
er productivity species that 
was brought about by years 
of compaction in the pas-
ture. This is why it is import-
ant to monitor compaction, 
changing management 
before the sward species 
changes.

The most interesting take-
away from this study for 
me was how quickly the 
shallow compaction in the 
pastures dissipated. The 
real damage was caused 
in pastures where the man-
agement didn’t change and 
the years of compaction re-
duced the function of the 
soil so that it changed the 
grazing sward to less pro-
ductive species.

Obviously, much more 
study is needed to better 
understand the usefulness 
of using a ratio between 
two soil management areas 
as a monitoring technique. 
This project raised more 
questions to be addressed 

before a PCR can be a reli-
able tool. Developing a way 
to monitor soil compaction 
with a readily available tool 
such as the penetrometer 
would provide a great ad-
vantage to farmers and ad-
visors who seek to improve 
the function and health of 
agricultural soils. To learn 
more about the technical 
details of the PCR study, 
see the South Central NY 
Dairy and Field Crops web-
site (https://scnydfc.cce.
cornell.edu/submission.
php?id=1477&crumb=-
soil%7C7).

This article was adapted 
from the Cornell Coop-
erative Extension South 
Central New York Dairy 
and Field Crops web-
site (https://scnydfc.cce.
cornell.edu/submission.
php?id=1477&crumb=-
soil%7C7).

Fay Benson is the New York 
Soil Health Trailer Coordi-
nator, the education coordi-
nator for the New York Dairy 
Grazing Apprenticeship 
Program, project manager 
of the New York Organic 
Dairy Initiative, and a small 
dairy support specialist with 
the six-county Cornell Uni-
versity South Central New 
York Dairy and Field Crops 
Team. He may be reached 
at 607.391.2669.

our lands has changed over time due to invasive species, 
exotic species, removal of large carnivores, and human 
encroachment. But farmers and landowners have become 
better wildlife stewards, and many include wildlife habitat 
into their whole-farm plans out of love of the wild and for 
quiet woods and fields populated with majestic creatures. 
And they invite friends and neighbors into the woods to 
see and reflect on the wildness that constitutes an import-
ant part of their farm.

We have a large toolbox of practices that can help us be 
better stewards of our land and all its inhabitants. One 
way of including wildlife in farm planning is to manage 
plant succession to favor diversity that is beneficial for 
wildlife. The desired plant community for a diverse popu-
lation of wildlife species is one comprised of a diversity of 
grasses, forbs, and woody plants interspersed across the 
landscape and having different structures in terms of size, 
growth form, and physical maturity (Stevens, 2016). Live-
stock grazing can be used to manipulate various paddocks 
to maintain different habitats throughout the grazing sea-
son. For example, habitat requirements vary seasonally 
for nesting, breeding, feeding, etc. for different wildlife spe-
cies. Standing vegetation is often best for nesting birds but 
grazed diverse vegetation is good for feeding sites (Vavra, 
2005). This is just one example of including practices that 
take wildlife into consideration.

An adaptive grazing system, because of its inherent flexi-
bility, can be compatible with wildlife habitat management 
by mimicking the seasonal movement of species based 
on forage quality and quantity (Schieltz and Rubenstein, 
2016). It can foster diverse landscapes at various times 
of the year by manipulating animal numbers in paddocks, 

grazing some paddocks heavily and some lightly, and 
some perhaps not at all for a part of the season, leaving 
diverse grasses ungrazed for a part of the year for wildlife.
There are many resources to help farmers, ranchers, and 
landowners foster wildlife habitat on their land, including 
the U.S. Fish and Wildlife Partners Program, which works 
with private landowners to plan and implement on-farm 
projects to create, restore, or enhance habitat for wildlife. 
Farmers and ranchers are telling their own stories of resto-
ration of the land for its own sake, much like Meredith Ellis, 
a second-generation Texas rancher, who put it better than 
anyone ’ve heard when she said species diversity and 

rare species are indicators that you’re doing something 
right (Ellis, 2021).

This article was first published on Feb. 1, 2022 on the 
ATTRA Blog. Visit the blog for more information about the 
references made in this article.

For More Information:
ATTRA Blog: Adaptive Grazing – You Can Do It, ATTRA 
(https://attra.ncat.org/adaptive-grazing-you-can-do-it/)
The Basics of Managing Wildlife on Agricultural Lands, 
Purdue University (https://www.extension.purdue.edu/ext-
media/FNR/FNR-193-W.pdf)

Lee Rinehart is an agriculture specialist with the National 
Center for Appropriate Technology and has been writing 
about agriculture and grazing ecology for over 20 years. 
He can be reached at lee@ncat.org or 479.587.3474.
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Nest located on land where NRCS has provided tech-
nical assistance to landowners in the prairie pothole 
region of northeastern South Dakota.

Images by NRCS

U.S. Fish and Wildlife
Partners Program

The Partners for Fish and Wildlife
Program provides technical and financial 
assistance to landowners interested in 

restoring and enhancing wildlife
habitat on their land. Projects are

custom designed to meet landowners’ 
needs. Learn more at
www.fws.gov/partners.
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By Bob Tuori, Ryan Maher, 
and Michael Salzl

A major concern on our 
highly intensive organic 
farm, nook&cranny farm, 
is how to grow potatoes 
on a scale that supplies 
our diverse and abundant 
CSA shares in way that 
minimizes labor needs 
and detrimental effects on 
soil health. We grow on a 
limited space (hence, the 
farm name) and so have 
largely relied on rented, off-
farm fallow fields for po-
tato growing, leaving the 
highly fertile and carefully 
managed on-farm land for 
specialty crops. Managing 
these fields in a minimal yet 
sufficient manner is com-
plicated by their abundant 
weed seed bank and the 
added burden of transport-
ing equipment. Weeds in 
potato fields that are mini-
mally managed can be so 
aggressive as to completely 
crowd out the slow emerg-
ing vines. Even if the vines 
initially outcompete weeds, 
the field can become over-
run with weeds by the time 
the vines senesce, compli-
cating harvest. Hay mulch 
is an inexpensive local 
input and provides a soil 
cover, reduces weed ger-
mination, maintains soil 
moisture, and adds organic 
matter to a field. Tarps, 
while a pricey upfront in-
vestment (we paid $500 for 
two 32x100 silage tarps), 
can be used for multiple 
years. The basis for our ex-
periment was to see which 
method to use, or how to 
combine them, to improve 
our success with reduced 
tillage potato production.

Reduced or no-till farming 
has gained much attention 
in recent years, due to the 
potential for increased soil 
health and reduced labor 
inputs. Tarping has also 
emerged as an accessible 
and versatile tool for small 
farmers to overcome some 
of the common challeng-
es to reducing tillage, in-
cluding weed suppression 
and cover crop termination. 
However, farmers continue 
to look for examples of how 
to best fit tarps into specific 
windows in their crop rota-
tion. Of growing interest is 
how tarps can be success-
fully integrated with other 
soil building practices, like 
cover crops and mulches, 
to provide both short and 
long-term benefits.

We designed this experi-
ment to trial tarping as a 
method to improve cover 
crop termination, weed 
suppression, marketable 
crop yields, and labor use. 
We compared three grow-
ing methods: tarping with 
mulching (T+M), tarping 
without mulching (T), and 
no tarping with mulching 
(M; this was our standard 
practice). For each meth-
od, potatoes were planted 
into a tilled strip following 
an over-wintered cereal rye 
cover crop.

What We Did
We started with an old 
hay field that had no his-
tory of vegetable produc-
tion. In the autumn before 
the potato year, the field 
was mowed close to the 
ground, a cereal rye cov-
er crop was broadcast by 
hand, and the entire field 
covered with about three 

inches of hay. Field prepa-
ration for planting potatoes 
started on May 3 for tarped 
treatments (T and T+M), 
about three to four weeks 
prior to our target potato 
planting date. At this date, 
the rye was between six 
and 12 inches tall. Before 
tarping, we made planting 
furrows about 12 inches 
wide, six feet apart, using 
a BCS tractor with a rotary 
plow attachment. The rye 
between these tilled strips 
was left undisturbed. We 
then applied tarps directly 
over both the furrows and 
untilled rye. They were se-
cured with plenty of sand-
bags, left in place for four 
weeks, then removed just 
prior to planting (June 2) 
(Figure 1).

The rye cover on the non-
tarped, mulched treatment 
(M) was allowed to grow 
during the month of May 
and then flail-mowed and 
furrowed on the same day 
as planting. We planted 
three different varieties in 
each treatment, one row 
each with an early (Pontiac 
Red), mid (Keuka Gold), 
and late-season (Red Ma-
ria) variety. Seed potato 
was placed in each furrow 
and covered with hoes. The 
potatoes emerged within a 
few weeks and on June 
30, about one month after 
planting, we cultivated both 
sides of the planting row to 
loosen soil for hilling (about 
two inches deep, 30 inches 
wide) using a BCS tiller with 
precision-depth control. 
The potatoes were hand-
hilled with hoes and then 
mulch was applied by hand 
(about six to eight inches 
deep of hay) to the two 
mulched treatments (T+M 
and M; Figure 2).

Prior to mulching, we mea-
sured weed emergence 

and rye regrowth to assess 
the effectiveness of the tarp 
in rye termination and sup-
pression of early season 
weeds. We also measured 
weeds and rye regrowth 
later in the season, close 
to potato harvest, to as-
sess the role of tarping and 
mulching in longer term 
weed suppression. We 
monitored soil temperature 
and moisture throughout 
the season and sampled 
for soil nitrate in the plant-
ed furrow to see how tarps 
affected crop-available soil 
nitrogen. Starting in Sep-
tember, before the vines 
had completely senesced, 
we began hand harvest-
ing. At this time, we also 

sampled the field for soil 
health using several of the 
Cornell Soil Health Test 
metrics (active C, soil res-
piration, and protein levels). 
All tubers were washed and 

then sorted as either mar-
ketable, greened, or vole-
chewed.

To Tarp, To Mulch, or To Do Both – That Was the Question
CSA farm experiments to minimize inputs, mechanization, and soil disturbance in their market-scale potato growing 
operation.
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What We Found
Some of our results were unsurprising and 
largely driven by the field and weather 
conditions rather than our treatments. Soil 
moisture was not different and consistently 
high, so not a limiting factor. The summer 
was very wet, but in dry years we would ex-
pect the mulch to provide added benefits. 
Soil health tests showed equally high mea-
surements across the field, which could be 
expected for a fallow field.

We found tarping effectively terminated the 
rye cover crop. Very little rye was found 
growing in either of the tarped treatments 
(T and T+M) while it regrew in the non-
tarped and mulched treatment (M) so that 
by midsummer it covered about one-third 
of the area and was the most important 
weed. While mowing can kill rye when the 
rye is at full flowering, or anthesis, timing 
and logistics for this can be tricky and our 
rye stand was not quite there. However, 
when compared to mulching, tarping alone 
did not provide comparable full season 
weed suppression.

Throughout July and August weed pres-
sure remained minimal, especially in the 
tilled planting row (Figure 3), but by the end 
of September, the perennial weed situation 
had become extreme in the non-mulched 
tarped treatment. Weeds covered 73% of 
the area between potato rows in this treat-
ment, versus 45% in M and 28% in T+M 
treatments. t’s not clear how much these 
weeds affected potato crop growth as the 
vines had nearly completely senesced at 
this point, but they did make the harvest 

more cumbersome. It was clear that tarps 
alone were inadequate for suppressing 
our perennial weeds and these weeds are 
likely to return as problems in future years. 
T+M seemed to have a synergistic effect 
by combining to reduce rye regrowth and 
provide longer lasting weed suppression 
throughout the season.

One of the most notable results of our 
study was the increase in nitrate levels 
in tarped versus non-tarped soils (4 ppm 
pre-tarping baseline, 4.5 ppm M-only, 17 
ppm T+M, and 15 ppm T-only). Tarping 
could have increased soil nitrate at planting 
by killing rye early and thus eliminating soil 
nitrogen uptake by the cover crop while 
creating warm, moist soil conditions that 
promote biological activity prior to planting. 
Our analysis of soil temperatures indicated 

that both daily maximum and minimums 
under tarps were consistently two to five 
degrees higher during the tarping period 
and returned to baseline within a week 
after the tarp was removed.

The overall marketable yield was highest 
in the T+M treatment (736 pounds) versus 
524 pounds and 544 pounds in the M and 
T treatments, respectively. The marketable 
yield of two of the varieties (Keuka Gold 
and Red Maria) accounted for this discrep-
ancy. Yield per row foot for each variety 
and each treatment is shown in the graph. 
Pontiac Red was poor-quality seed, with 
low germination and equally low yields in 
all treatments. We expect that in a dry 
year, the yield difference between mulched 
and non-mulched plots would have been 
even more significant. We suspect that the 
higher nitrate related to tarping, combined 
with added weed suppression provided 
by the mulch, helped account for the in-
creased yield of T+M treatment.

All labor hours directly involved in pro-
duction were carefully tracked throughout 
our study and used to calculate a ratio 
of yield versus labor hours invested. This 
analysis allowed for some helpful insights. 
Applying and removing the tarping required 
significant labor and tarping alone was not 
worth the labor investment. Tarping with 
mulching had the greatest yields but also 
required the most labor. Mulching without 
tarping did not demand as much labor but 
also did not yield as high. Therefore, we 

found the yield to labor returns to be nearly 
equal between the M and T+M approach-
es (T-only, 13; T+M, 17; and M-only, 17, 
all in pounds/labor hour). With practice, 
we have found that applying and moving 
a tarp becomes easier and we feel more 
confident about preventing the tarp from 
blowing away. This may reduce labor in 
future operations. Clearly, mulching seems 
to be indispensable for reduced tillage po-
tato growing on our scale and it is relatively 
inexpensive. Adding tarping seems to im-
prove yield, add some labor efficiency, and 
gives us more confidence and flexibility in 
killing cereal rye in spring without tillage.

We plan to continue to refine this method. 
One big adjustment will be to prepare the 
planting furrows after tarping the cover 
crop rather than before. Making the furrows 
prior to tarping added some logistical head-
aches: uneven ground made it difficult to 
walk and move sandbags without creating 
holes in the tarp. Laying the tarp directly 
over cover crop (with no furrows) would 
allow it to sit more tightly against the sur-
face, resulting in higher soil temperatures 
and potentially improving suppression of 
rye and weeds. Tilling furrows after tarping 
could “wake up” new weeds but we feel 
confident that hilling and mulching will take 
care of that. Both tarping and mulching 
practices have their benefits that can add 
up  that’s why our answer is oth.

Learn more about using tarping in veg-
etable production on the Cornell Small 
Farms Reduced Tillage Project website 
at https://smallfarms.cornell.edu/projects/
reduced-tillage.

Bob Tuori owns nook&cranny farm, a high-
ly diverse and intensive organic vegeta-
ble operation in Brooktondale, NY, that 
serves a 100-member CSA and sells at 
local farmers markets. The farm has been 
experimenting with off-site, low input, and 
reduced mechanization potato growing 
methods for years and recently introduced 
tarping in addition to heavy mulching and 
strip-tillage into their practices. Bob can 
be reached at btuori@gmail.com. Michael 
Salzl is a farmer at nook&cranny farm. 
Ryan Maher is a Research and Extension 
Specialist with the Cornell Small Farms 
Program.
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Ground cover in each of the three treatments on 8/3. 1) Mulch only. 2) Tarp + mulch. 
3) Tarp only. Note rye regrowth in 1 and the mat of small weeds in 3.

Marketable yield for each treatment in pounds per row foot.
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By Ben Tyler and Greta Zarro

As permaculture principles gain popular-
ity, there is growing interest in “dynam-
ic accumulator” plants and their potential 
as nutrient catch crops, “chop and drop” 
mulches, and fodder for home-brew liquid 
fertilizers. Dynamic accumulators are seen 
as a promising closed-loop nutrient man-
agement solution that converts common 
weeds into valuable nutrient sources while 
reducing the need for purchased fertilizers 
and soil amendments.

However, up until now the term “dynamic 
accumulator” has largely existed in the 
realm of informal research and in books on 
gardening and permaculture. This has led 
many to believe that dynamic accumulation 
is unproven pseudo-science, even though 
the accumulation of beneficial nutrients in 
the context of cover cropping has been ex-
tensively researched and accepted as fact. 
Likewise, the related field of “hyperaccu-
mulator” plants has enjoyed over 40 years 
of enthusiastic research and discussion in 
peer-reviewed journals.

The thing is, literally speaking, hyperaccu-
mulation and dynamic accumulation are 
two terms referring to the same biological 
process. But whereas the study of hyperac-
cumulation is specifically focused on the ac-
cumulation of toxic heavy metals, dynamic 
accumulation focuses on the accumulation 

of beneficial nutrients. In the context of 
agriculture, dynamic  refers to the plants’ 
use of active transport, rather than normal 
diffusion, to transport a nutrient against the 
concentration gradient – in other words, to 
achieve a higher nutrient concentration in 
the plant than in the surrounding soil.

So, we know that mineral accumulation is 
real – we just need to establish clear criteria 
for the identification of dynamic accumula-
tor species, as has already been done for 
hyperaccumulators. At Unadilla Community 
Farm in Central New York, we recently 
wrapped up a two-year study aiming to 
do just that. As first reported through the 
Permaculture Research Institute in March 
2020, our SARE-funded research set out 
to define what exactly qualifies as dynam-
ic accumulation and investigate potential 
applications for these plants. Two seasons 
later, here are the results.

First, following the framework laid out by 
Robert Kourik and Dean Brown and the 

S hosted r. u e’s phytochemical 
and ethnobotanical databases” were used 
to compile peer-reviewed nutrient concen-
tration data across thousands of plant 
species. Concentration averages were cal-
culated across 20 beneficial nutrients, and 
dynamic accumulator thresholds of roughly 
200% the average were set. “High ppm” 
values were used, as these correspond 
with dried plant tissue samples, consistent 

with hyperaccumulator thresholds. This re-
sulted in a total of 340 plant species that 
have been shown to achieve nutrient con-
centrations high enough to qualify as dy-
namic accumulators. You can view the full 
list of dynamic accumulators, along with all 
available peer-reviewed nutrient concentra-
tion data, in an easy-to-navigate online tool 
titled “Dynamic accumulator database and 
USDA analysis.”

Since USDA databases receive regular 
updates as new plant tissue analyses make 
their way into peer-reviewed journals, the 
data set relied on for the study of dynamic 
accumulators is constantly growing. Nutri-
ent concentration averages are constantly 
changing too. This illustrates the “dynamic” 
nature of the USDA databases themselves, 
and the importance of stable nutrient con-
centration thresholds to assist in further 
studies and discussion of dynamic accumu-
lators. The dynamic accumulator database 
will also need to be regularly updated to 
reflect the latest information on plant tissue 
nutrient concentrations and averages, and 
the dynamic accumulator thresholds them-
selves should be periodically reviewed as 
well, as is done in the field of hyperaccu-
mulators.

We’re luc y that the study of hyperac
cumulators is far enough along that we 
can follow in its footsteps. But the use of 
nutrient thresholds and curated databases 

hasn’t een perfected yet. For example, in 
the field of hyperaccumulators, researchers 
are still facing some challenges, such as 
the existence of multiple competing sets 
of thresholds, several databases with con-
flicting criteria for inclusion, and additional 
quality control issues such as the use of 
“spiked” growing media or contaminated 
plant tissue samples giving inflated nutrient 
readings. But the implementation of nutrient 
thresholds and curated databases of hyper-
accumulator species has gone a long way 
in facilitating the study of these plants. We 
hope that the creation of the dynamic accu-
mulator database will spur on further study 
of dynamic accumulators as well.

The second step of our research utilized 
the dynamic accumulator database to se-
lect six promising species for two years of 
trials at Unadilla Community Farm: dan-
delion (T. officinale), lambsquarters (C. 
album), red clover (T. pratense), redroot 
amaranth (A. retroflexus), Russian comfrey 
(S. peregrinum), and stinging nettle (U. 
dioica). Crop yields and nutrient concen-
trations in the soil, dried plant tissue, and 
liquid fertilizer derived from these plants 
were measured. These data were used 
to assess the potential of these six spe-
cies for a range of applications, including 
subsoil nutrient extraction, topsoil nutrient 
scavenging in buffer strips or fallow beds, 
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New Findings Further the Study of Dynamic Accumulators
A new on-farm study in Central New York sheds light on the potential applications for dynamic accumulator plants 
for Northeast farmers and growers.
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A new study has shown Russian comfrey to be a dynamic accumulator of both po-
tassium and silicon.

Photos courtesy of Unadilla Community Farm
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home-brew plant-based liq-
uid fertilizer production, and 
nutrient-rich mulch produc-
tion (aka “chop and drop” 
mulch). You can access our 
full report on the field trials 
at unadillacommunityfarm.
org/dynamicaccumulators.

Perhaps most importantly, 
we found that plant tissue 
nutrient concentrations are 
relative to soil nutrient con-
centrations. Dynamic ac-
cumulators are well-suited 
to extract specific nutrients 
from fertile soil, but they ar-
en’t going to create nutrition 
that isn’t there. s shown in 
our field trials, when grown 
in poor, unamended soil, all 
six trial crops possessed 
nutrient concentrations low-
er than those measured in 
previous studies. This con-
firms similar findings made 
by researchers of hyper-
accumulators on the cor-
relation between growing 
medium and plant tissue 
concentrations. For this rea-
son, it is helpful to report 
nutrient concentrations for 
both plant tissue and the 
growing medium used. With 
these two data points, bio-
accumulation factors can 
be calculated, by dividing 
plant tissue concentrations 

(in ppm) by “background” 
concentrations in the soil 
(also in ppm). It is only by 
reporting bioaccumulation 
factors for a plant species 
across a range of growing 
conditions and growing me-
dia that we can better un-
derstand how to effectively 
use dynamic accumulators 
in a larger permaculture 
system.

That said, even when grown 
in poor, unamended soil, 
two species surpassed dy-
namic accumulator thresh-
olds. Dried lambsquarters 
foliage was found to pos-
sess potassium concentra-
tions that exceeded dynam-
ic accumulator thresholds 
(40,715 ppm), and liquid 
fertilizer made by steep-
ing lambsquarters foliage 
in water for five days con-
tained the highest potassi-
um concentrations of all the 
trial crops (903 ppm).

Likewise, Russian comfrey 
foliage surpassed dynamic 
accumulator threshold con-
centrations for both potassi-
um (52,959 ppm) and silicon 
(513 ppm), with similarly 
high potassium concentra-
tions found in the resulting 
liquid fertilizer (889 ppm). 

This is particularly exciting 
because, while Russian 
comfrey has been known to 
be a dynamic accumulator 
of potassium, this may be 
the first study to reveal it’s 
a dynamic accumulator of 
silicon as well.

While the other four species 
studied did not surpass dy-
namic accumulator thresh-
olds when grown in our 
field trials, there were some 
interesting findings. In par-
ticular, we found stinging 
nettle foliage to possess the 
highest calcium concentra-
tion of all trial crops, as 
well as the highest bioac-
cumulation factor for calci-
um. Liquid fertilizer derived 
from stinging nettle foliage 
proved to be very nutrient 
rich, possessing the highest 
concentrations of P, B, Ca, 
Cu, and Mn after five days 
of steeping compared to all 
other trial crops, as well as 
the highest nutrient carry-
over rates for all of these 
nutrients plus K and Mg, 
meaning stinging nettle’s 
nutrients are particularly 
soluble and well suited for 
liquid fertilizer.

Chopping and dropping 
with stinging nettle also 

produced some exciting re-
sults. Calcium concentra-
tions more than doubled in 
the zero- to six-inch and 
six- to 12-inch soil horizons, 
while dropping to 63% 
in the 12- to 24-inch soil 
horizon. This is consistent 
with the widely held belief 
that dynamic accumulators 
enrich the topsoil by ex-
tracting nutrients from the 
subsoil. Overall, stinging 
nettle proved to be very 
well suited to virtually every 
aspect of these field trials: 
it thrived under low-mainte-
nance food forest growing 

conditions; formed a thick, 
weed-suppressing ground 
cover; produced large yields 
of calcium-rich foliage with 
multiple commercial uses; 
displayed excellent poten-
tial as a source of highly 
soluble liquid fertilizer; and 
showed promise as a nutri-
ent-rich mulch as well.

Redroot amaranth (also 
known as pigweed) is one 
species you pro a ly don’t 
want to intentionally plant. 
But if you already have it 
growing as a weed, you 
might want to try brewing 

some liquid fertilizer out of 
it. Our trials showed that 
liquid fertilizer derived from 
its foliage possessed the 
highest concentrations and 
the highest nutrient carry-
over rates of iron and sulfur 
compared to all other trial 
crops. But due to its inva-
siveness, great care should 
be taken to harvest before it 
sets seed.

Dandelion possessed the 
highest concentrations of 
phosphorus and sodium of 
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Redroot amaranth trial row at Unadilla Community Farm.
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all the trial crops, both in its 
leaves and in liquid fertilizer 
made by steeping its foliage 
in water for three days. This 
isn’t terri ly good news. Be-
ing an accumulator of phos-
phorus is a good thing, but 
while a little sodium has 
been shown to be beneficial 
for plants, many growers 
grapple with excess sodi-
um in their soil. Also, pos-
sibly because of its small 
size and low yields, dan-
delion didn’t affect the sur-
rounding soil nutrition very 
much, meaning it probably 
wouldn’t e very effective 
as a nutrient catch crop.

Finally, while the sixth spe-
cies studied, red clover, did 
not surpass dynamic accu-
mulator thresholds in our 
field trials, its dried plant 
tissue foliage did exhibit 
the highest concentration of 
iron out of all trial crops, as 
well as the highest bioaccu-
mulation factor for iron. This 
makes sense, since red 
clover has been shown in 
previous studies to surpass 
the dynamic accumulator 
threshold for iron. However, 
liquid fertilizer derived from 
red clover did not possess 
particularly high nutrient 
concentrations or carryover 
rates for any nutrient.

As our two-year study on dy-
namic accumulators comes 
to a close, it is clear that 
more research is needed. 

Our analysis of r. u e’s 
databases and calculation 
of dynamic accumulator 
thresholds, resulting in the 
creation of the new dynam-
ic accumulator online tool, 
help lay the groundwork 
for further study of these 
plants. Like cover crops and 
hyperaccumulators, dynam-
ic accumulators are proven 
mineral accumulators. But 
our field trials showed mixed 
results, with some species 
surpassing dynamic accu-
mulator thresholds, while 
other plants did not live up 
to previously recorded nu-
trient concentrations. This 
underscores the importance 
of soil health in achieving 
high nutrient content in 
plants, and the need for 
more data on bioaccumu-
lation factors when study-
ing dynamic accumulators, 
not just plant tissue nutrient 
concentrations alone. Sim-
ply put, plants aren’t going 
to produce something out 
of nothing, but by utilizing 
plants that are known to ac-
cumulate specific nutrients, 
we can selectively draw up 
nutrients that are present in 
the soil – making dynam-
ic accumulation a valuable 
tool within a larger perma-
culture system.

This material is based 
upon work supported by 
Sustainable Agriculture 
Research and Education 
(SARE) in the National In-

stitute of Food and Agricul-
ture (NIFA), USDA, under 
Award No. 2019-38640-
29877. Any opinions, find-
ings, conclusions, or rec-
ommendations expressed 
in this publication are those 
of the author(s) and do not 
necessarily reflect the view 
of the USDA.

This work was original-
ly printed in Permaculture 
Research Institute (Aus-
tralia), 1/10/22: https://
w w w . p e r m a c u l t u r e -
news .o rg /2022 /01 /10 /
n e w - f i n d i n g s - f u r -
ther-the-study-of-dynam-
ic-accumulators/. Permis-
sion has been granted by 
the authors and the original 
publication.

Ben Tyler and Greta Zarro 
are co-founders of Unadilla 
Community Farm, an off-
grid fruit and vegetable farm 
and nonprofit permaculture 
education center, situated 
on 12 acres in West Ed-
meston, NY. Each season 
the farm hosts an accredit-

ed beginning farmer training 
program, providing classes 
and hands-on training for 
students interested in sus-
tainability, agroforestry, and 
permaculture design. Learn 
more at unadillacommunity-
farm.org.
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By lf int el

After a pasture cell has been grazed it 
should rest so that the plants in it can 
regrow, restore nutrients, and stay viable. 
How long the pasture rest should be de-
pends on the time of year. Pasture rest 
in humid climate like in New England, the 

ortheast, and idwestern states is very 
different than pasture rests in arid climates 
out west. y article will spea  exclusively to 
humid climates like at my farm in western 
New York.

et’s assume for the sa e of this article that 
we have a well-established pasture or hay 
field with cool season grasses and legumes 
as well as a variety of desirable weeds. The 
growing season starts with spring. The ear-
ly weeks of growing season include exclu-
sively vegetative growth. This rapid growth 
will only last until a out mid ay and seed 
stems and seed heads will emerge. During 
these early weeks of pasture growth, the 
pasture rest should be relatively short – as 
short as three weeks. Longer rest peri-
ods will lead to pasture growing ahead of 
you and quality and palatability being lost. 

Spring is also the most forgiving time for 
pasture. At that time, it is less vulnerable 
to shorter rest periods and even to shorter 
grazing.

When the seed stems and seed heads 
emerge and throughout summer the pas-
ture rest should e increased. ore time 
is needed to restore depleted resources. I 
suggest a rest period of five to six weeks. 
The closer we get to autumn, the more crit-
ical is a longer rest period.

Stockpiling starts, depending on the region, 
sometime in August and as late as early 
September. Seven to nine weeks, or about 

 to  days, of stoc piling are desira le. 
Somewhat longer grass has the added ben-
efit of being more accessible when sheep 
dig through the snow in winter to get to the 
forage.

Longer pasture rests than I described can, 
under extreme or unusual circumstances, 
be desirable, such as restoring soil health 
on depleted farms or when establishing 
a new seeding. However, longer pasture 
rests under normal circumstances offer no 

added benefits but carry several risks.

The biggest risk of longer pasture rests is 
the loss of quality in the forage (less energy 
and less protein) as well as lower digestibil-

ity. When studies compared pasture rests 
of , , and  days, a steady drop in 
nutrients and digestibility was proven. The 

Pasture Rest
How long should my pasture rest before I graze it again?

In early spring the pasture rest is the shortest compared to the rest of the growing 
season.

Ulf Kintzel / White Clover Sheep Farm
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By Nina Saeli

For the first time since March 2020, when 
the COVID pandemic swept across New 
York State, the Cornell Small Farms Pro-
gram’s Farm Ops project rought military 
veterans together for three in-person work-
shops eginning in Octo er . lthough 
still having to follow CO  mitigation 
protocols, these in-person events gave 
veterans an opportunity to connect and 
learn together.

“I prefer in-person events and to learn from 
other people’s experiences,  stated veteran 
Ralph Felter. lus you get to meet other 
veterans who are su ject matter experts.

The first workshop took place on Rich 
Ta er’s farm. Rich Ta er, an rmy veteran 
and longtime farmer, works as a Cornell 
Cooperative xtension CC  gra ing, for-
estry, and animal science educator. Top-
ics that day consisted of reclaiming old 
fields using rush hogs, native seed an s, 
fertility inputs, and principles of regener-
ative agriculture to inexpensively provide 
lush, nourishing pastures for livestoc . The 
wor shop included lunch and a guided tour 
of Rich’s farm to show how the theories of 
gra ing have een applied to this cold, high 
elevation property.

CC  Broome gricultural conomic e-
velopment Specialist aura Biasillo hosted 
two veteran wor shops last autumn. The 
first wor shop, aple Syrup for Begin-
ners and aple Confections,  included 
tree identification, tree health, tapping, sap 
collection and handling, oiling, energy 
efficiency, finishing and grading syrup, 
canning, mar eting, and regulations. The 
afternoon focused on the production of ma-
ple confections and featured training and 
hands-on demonstrations of making maple 
granulated sugar, molded maple sugar, 
crystal coating, and maple cream.

The last autumn wor shop focused on 
different food preservation techni ues, in-
cluding dehydration and hot water ath 
canning. eteran participants also learned 
asic food safety principles to set up for 

success in the itchen. eterans made 
jer y and pic les in addition to a fresh 
salsa.

 had a great time and learned a lot of est 
practices that I will implement when I start 
canning preserving our harvest,  stated ir 
Force veteran ora ing Browning.  met 
a lot of other veterans, including the ones 
that attended rmed to Farm, and felt the 
camaraderie that I had sorely missed that 
could only e found while serving in the 
military.  loo  forward to attending future 
classes to learn more a out gardening, 
farming, and any other est practices that 
we can implement on our farm and for our 
livelihood.

ina Saeli, Farm Ops project associate, 
agreed with Ling-Browning that learning 
to preserve food is important to a farmer’s 
livelihood.

“I think workshops like this are important to 
veterans ecause many veterans are inter-
ested in eing self sufficient and eing a le 
to preserve your harvest for winter use is 
a huge part of self sufficiency,  Saeli said.

earn more a out the Farm Ops project on 
the Cornell Small Farms rogram we site 
at https smallfarms.cornell.edu projects
farm ops .

ina Saeli retired from active duty in 2009. 
She and her husband, Jeffrey, own and 
operate Centurion Farm in Locke, NY. 
Nina also now works with the Cornell Small 
Farms Program as coordinator of our Farm 
Ops project, supporting veterans in agri-
culture.
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Farm Ops Expanding to Reach Military Veterans
The Cornell Small Farms Program’s veterans in agriculture project is working with local Cornell Cooperative
Extensions to in-person workshops.

Army veterans and mother/daughter Kathy Merrial (L) and Carolline Greene (R) prac-
tice using tools in the maple syrup industry.

Images provided

Air Force veteran Nora Ling-Browning 
processes beets for pickling.

yield at 50 days was lower 
compared to  days ut 
not much yield was gained 
eyond it. Forage with few-

er nutrients and lower di-
gesti ility reduces animal 
performance in two ways. 
t leads to less nutrient a -
sorption and less inta e.  
learned that lesson the hard 
way when  used to stoc -
pile pasture well eyond  
days, only to find out that a 
lot of pasture was not eaten, 
and no added enefit was 
gained. Since then,  have a 
shorter than day pasture 
rest for stoc piled pasture, 
still get the full enefit of the 
pasture, don’t waste much, 
and yet go into the winter 

with the desira le residue of 
a out four inches.

There are other reasons 
why a longer pasture rest 
can e detrimental to your 
pasture. White clover, a de-
sira le pasture legume with 
extraordinary longevity un-
der ideal conditions, needs 
light to thrive. ong pasture 
rest may lead to grass that 
is so tall for too long of 
a time that it deprives the 
clover of light and thus out-
competes it.

The thickness of a stand is 
negatively influenced also 
when pasture rests ecome 
too long. owever, a thic  

stand is desira le ecause 
a lower ut thic er stand 
yields more desira le for-
age than a taller ut thinner 
stand.

There are financial consid-
erations as well. f you pur-
chased the farm and you 
have to pay a mortgage – 
and many of us either do or 
have  you want a return for 
your investment. fter all, 
many of us need to ma e 
a living. f you now extend 
pasture rest eyond a point 
that it enefits yield and 
uality of your forage, e-

yond a point that soil health 
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is being improved, and be-
yond a point that benefits 
the longevity of your pas-
ture species, then you will 
rotate your flock less often 
through your pastures, grow 
less quality forage, and feed 
fewer sheep. That trans-
lates into a loss of income.

I am aware that there are 
people who practice pasture 
rests of over 60 days and 
even 90 to 120 days. Cus-
tomers who pick up breed-
ing stock from my farm or 
hire me for consulting ser-
vices bring it up at times 
because they heard or read 
about it somewhere. These 
ideas go hand in hand with 
so-called “tall-grass graz-
ing.” These ideas are un-
suited in states like mine or 
states with similar climates 
and pastures with cool sea-
son grasses and legumes. 
They were developed for 
arid climates. Practicing 
longer rest periods than I 
described will lead to a loss 
of production, will have no 
added benefits, and in the 
end hurt the bottom line.

Ulf Kintzel owns and oper-
ates White Clover Sheep 
Farm and breeds and rais-
es grass-fed White Dorp-

er sheep without any grain 
feeding and offers breeding 
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 web-

site is www.whiteclover-
sheepfarm.com. He can be 
reached by email at ulf@
whitecloversheepfarm.com 
or by phone during the 
“calling hour” indicated on 
the answering machine at 
585.554.3313.

800-342-4143  •   www.NYFB.org

New York Farm Bureau works to 
support farmers, small businesses, rural 
landowners and all of those who believe 

in the future of New York agriculture. 
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By Blaine Friedlander

When winter melts into the upcoming agri-
cultural planting season, New York growers 
will get a boost from the new Soil Health 
and Climate Resiliency Act – backed up by 
Cornell research, supported y the state’s 
farmers – and signed into law by Gov. 
Kathy Hochul.

The new law (Senate: S4722A/House: 
A5386A), signed Dec. 23, will help farmers 
mitigate and adapt to the impact of climate 
change by applying sustainable soil and 
crop management strategies that improve 
farm resilience and benefit the environ-
ment. It also codifies an existing program 
aiming to encourage, assist, and train the 
state’s farmers in improving soil through 
better tillage techniques, cover cropping 
methods, composting, and other novel 
practices.

“This law is philosophically built on the 
research we’ve conducted at Cornell in 
the last two decades,” said Harold Van Es, 
professor in the School of Integrative Plant 
Science (SIPS) in the College of Agricul-
ture and Life Sciences (CALS), who – with 
Matt Ryan, associate professor in SIPS – 
now leads the New York State Soil Health 
initiative.

t’s een wonderful to see road sup
port for this ambitious new legislation that 
hastens to expand the adoption of good 
farm soil health practices,” said David W. 
Wolfe, professor emeritus in CALS, whose 
research also helped inform the new law. 
“This law will not only ensure a healthy 
food system for New York, but increase 
community resilience to extreme weather, 
protect our water resources, and help meet 

state climate goals by storing more carbon 
in soil.”

State Sen. Michelle Hinchey (D-46th Dis-
trict) and Assemblymember Donna Lupar-
do (D-123rd District) introduced the original 
bills to the New York Legislature in Febru-
ary 2021, while Ithaca Assemblymember 
Anna Kelles (D-125th District) was among 
the co-sponsors.

“The Soil Health and Climate Resiliency 
Act is the first major piece of legislation in 
New York that paves the way for farmers,” 
Hinchey said, “who are already leading on 
environmental management, to become a 
cornerstone of our fight against the climate 
crisis.”

Agriculture plays a vital role in helping New 
York achieve its climate goals, Lupardo 
said. “It starts off with the simple premise 
that the health and resiliency of ew or ’s 
agricultural soil is an important priority,” 
she said. “Healthy soil produces healthier 
foods, mitigates climate change through 
carbon sequestration, and protects our 
natural resources.”

Cornell, CALS, and New York farmers 
have been at the forefront of the soil 
health movement. In 2017, State Sen. Tom 
O’ ara R th istrict  helped the group 
obtain initial state funding for the universi-
ty’s ew or  Soil ealth program.

By 2018, the program leadership organized 
the New York Soil Health Summit in Alba-
ny, where more than 140 people from near-
ly 40 stakeholder groups including farmers, 
politicians, nonprofits, and scientists met to 
share expertise and set new priorities.

Cornell-Inspired NY Soil Law Buoys Climate-Change Resilience
New laws, supported by Cornell Research, will help New York farmers adapt to the effects of climate change by
implementing sustainable management practices on their farms. They will also expand current programs aimed at 
training farmers in these practices.

Now that the soil health initiative is fully funded, establishing and maintaining soil 
health standards will be reliant upon further Cornell scholarship.

Cornell University

Soil Law 17
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By Catherine Andreadis

Joe Lawrence is the Dairy Forage System Specialist for 
Cornell CALS Department of Animal Science PRO-DAIRY. 
Here he provides insight into the research and Extension 
work accomplished by PRO-DAIRY to evaluate the quality 
of feeds available on the market for dairy farmers. Spe-
cifically, his work is part of a larger joint project between 
New York (represented by Extension specialists at Cornell 
CALS) and Vermont (represented by Extension specialists 
at the University of Vermont).

What is the New York-Vermont Corn Silage Program?
The idea behind the NY VT Corn Silage Program is to 
offer third-party evaluation of corn hybrids, giving farmers 
greater insight into the quality of these products. There are 
numerous agricultural companies that sell seeds. Each has 
protocols to develop and internally test performance of their 
hybrids available on the market for farmers.

Each winter we send out requests to seed companies to test 
their products. Companies pay an entry fee for each hybrid 
to cover analysis and labor costs, knowing that the data 
from the studies will be made available to the public. All re-
sults are open source for farmer and seed companies alike.

How many companies participated in the trials in 2021?
This year we tested 61 hybrids from 12 different brand 
names. The most participation we ever had was 90 hybrids 
from 16 different brand names. This year we experienced 
a dip in participation since many companies had lowered 
their budgets for scientific testing due to the coronavirus. 
Trends in the seed industry such as the consolidation of 
companies has also lowered the number of brands avail-
able to the public.

How do you account for testing so many different hy-
brids with specialized growing needs?
We split up the seeds into two different groups – those that 
have a short growing season and those that have a long 
growing season. Both groups are planted in two distinct 
locations in New York State with different growing condi-
tions. The seeds are evaluated against those that are most 
similar to them, which provides more accurate results that 
farmers can use to make purchasing decisions.

Can you speak to the collaboration between Cornell 
and the University of Vermont (UVM)?
Yes, this arrangement has been one of the major contrib-

utors to the growth the program. Cornell takes entries for 
all the growing locations in New York and UVM agrees to 
grow the same hybrids at a site in Vermont to assess the 
seeds’ performance in different climates and agricultural 
conditions. Their team plants and collects data throughout 
the growing season, adding to the diversity of growing con-
ditions each hybrid is tested in. Testing multiple conditions 
affords the best data possible.

What are some key findings from the 2021 NY-VT Corn 
Silage Program?
Overall, it was a good growing season. It started off quite 
dry in May and June, but as rain increased as the season 
went on, the crops seemed to withstand the change and 
produced high yields. Forage quality is also really important 
for silage production, even more so than grain. We try to 
emphasize that our focus is on the quality of the forage that 
farmers feed their animals. In this case we prioritize quality 
along with yield, which means we take a unique approach 
to feed analysis.

Tom Overton, department 
chair and professor in Cor-

nell CALS Department of Animal Science and program di-
rector for PRO-DAIRY, and Mike Van Amburgh, professor 
in Cornell CALS Department of Animal Science, developed 
a novel approach using the Cornell Net Carbohydrate and 
Protein System (CNCPS) to evaluate milk production of a 
cow consuming our feed samples.

The NY-VT Corn Silage Program is made possible with 
support from dairy producers, participating seed compa-
nies, Cornell University, the University of Vermont, the 
New York Corn Growers Corn Research and Education 
Program, and the Cornell University Agricultural Experi-
ment Station.

This article was originally published in CALS News.

Catherine Andreadis ‘22 is a student writer for the Cornell 
CALS Department of Animal Science.

The summit’s detailed rea out sessions 
led to the 2019 New York Soil Health Road-
map, a 40-page document, which opened 
with: “Historical land use and intensive ag-
riculture with poor soil management have 
led to an alarming loss of organic matter 
in agricultural soils worldwide. The profit-
ability and sustainability of many New York 
farms are vulnerable to this trend [and] the 
importance of organic matter to soil health 
cannot be overstated.”

Many of the roadmap priorities are reflect-
ed in the new legislation, which includes 
creating a stakeholder-based way to in-
tegrate research, outreach, and policy to 
expand adoption of soil health practices, 
and lin  this with ew or ’s water uality 
and climate goals.

Now, the soil health initiative is fully fund-
ed, and establishing and maintaining soil 
health standards will be reliant upon further 
Cornell scholarship.

“When we – as faculty – were talking about 
soil health 20 years ago, you had to explain 

what it was,” Wolfe said. “Now every farmer 
is familiar with the phrase and their interest 
is pi ued. We’ve come a long way, ut 
many still need technical or economic sup-
port for adopting these newer practices.”

Van Es agreed. “Allowing thought leaders 
like Cornell and the College of Agricul-
ture and Life Sciences faculty to speak 
on these issues translates into important 
policy and legislation – and well-being,” he 
said. “Sometimes it just takes a long time, 
but moonshot thinking is something that 
pays off in the long run.”

Van Es, Ryan, and Wolfe are faculty fel-
lows at the Cornell Atkinson Center for 
Sustainability.

This story first appeared in the Cornell 
Chronicle.

Blaine Friedlander is a senior science 
writer for the Cornell Chronicle. His work 
focuses on astronomy, sustainability, food 
science, architecture and planning, and 
Cornell history.

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

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!

Soil Law from 16

NY-VT Corn Silage Program Enhances Purchasing Power for Farmers
A seed company can assure you of the quality of their product, but how do you evaluate those claims? The NY-VT Corn 
Silage Program acts as a third party to evaluate these products and to help farmers make informed decisions.

oe a rence in a corn el .
Image provided
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We Ship 
UPS

www.leraysealedstorage.com
315-783-1856
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in small reusable silage bags (26”x44”, 3.5 mil thickness, UV protection) 

that stores 55 lbs on average of fresh corn silage in each bag for up to 1 year.

Mini Silage
Bagger Equipment

• Chicks • Turkeys • Ducklings 
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• Gamebirds • Bantams
• Equipment • Books

Call 717-365-3694
www.hoffmanhatchery.com

PO Box 129
Gratz, PA 17030

FREE FREE 
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By Melanie Greaver
Cordova

The storm in autumn 2020 
brought more than just tor-
rents of wind and rain. Bit-
ing midges, no wider than a 
few millimeters, were swept 
up as the storm rolled to 
the Northeast. Deposited at 
their new northern home, 
the midges – Culicoides 
midges – went back to do-
ing what they do best: biting 
deer.

Soon deer in ew or ’s 
Hudson Valley started 
showing symptoms of epi-
zootic hemorrhagic disease 
spread by the midges: 
weakness, bruising, swollen 
tongue, and loss of fear of 
humans.

A field biologist with the 
New York State Department 
of Environmental Conserva-
tion (DEC) quickly contacted 
Elizabeth Bunting, wildlife 
veterinarian and associate 
professor of practice at the 
College of Veterinary Med-
icine C . They’d found 
a buck exhibiting suspicious 
symptoms and would bring 
it in for testing.

The New York State Wildlife 
Health Program was ready 
to confirm the diagnosis. A 
key partnership between 
Cornell and the DEC, the 
program coordinates re-
sponses when disease 
stri es ew or ’s wild an-
imals. And it helps prevent 
outbreaks, in domestic an-
imals and people too, by 
translating data into policy.

Bunting knew the disease 
could spread not only to 
wild deer but also to cap-
tive herds and cattle. She 
alerted partners across the 
state about the outbreak 
through the Wildlife Health 

rogram’s ro ust commu-
nication network. Ultimate-
ly, the disease killed only 
about 1,500 wild deer that 
autumn out of a population 
of one million. In compari-
son, other northern states 
have fared much worse and 
have lost tens of thousands 
of wild deer to outbreaks of 
the disease.

“Because of climate change, 
we are seeing more in-
sect-borne diseases mov-
ing into New York,” Bunting 

said. “Collecting data from 
these outbreaks helps us 
to investigate the why, how, 
and where so that the agen-
cy can make sound man-
agement decisions.”

In April 2021, the DEC re-
newed the Wildlife Health 
Program for a third five-year 
contract, this time for $6.4 
million.

“Our program is the best of 
its kind and has served as a 
model for other states,” said 
Kevin Hynes, DEC program 
leader and wildlife biologist. 
“We are entering our sec-
ond decade of this joint en-
deavor, which combines the 
expertise and capabilities of 
both the DEC and Cornell 
to help protect ew or ’s 
wildlife populations and hu-
man residents.”

A Knowledgeable
Network
The Wildlife Health Pro-
gram develops high-quality 
scientific information about 
disease ecology in wildlife 
species through surveil-
lance and research via the 
program’s networ  of C 
field biologists and manag-
ers, veterinarians, and col-
laborating scientists. The 
program examines 1,600 
wildlife cases each year. 
They generate and central-
ize diagnostic data, perform 
epidemiological modeling, 
advise on health-related 
policy, and make it all easily 
accessible to the state and 
public.

For instance, if a field biol-
ogist recovers several dis-
eased crows, they can send 
them to one of three labs 
 Cornell’s nimal ealth 

Diagnostic Center in Itha-
ca, the Cornell University 
Duck Research Laborato-
ry on Long Island, or the 

C’s Wildlife ealth nit 
in Delmar – that analyze 

the cause of death. Is it an 
avian reovirus, which can 
spread throughout crow 
populations in winter when 
they’re in close uarters  
f it’s not, the program can 
sound the alarm if a new 
disease has emerged.

And the program takes a 
“One Health” approach – 
the concept that humans, 
animals, and the planet are 
interconnected. f there’s 
a disease that kills wild-
life, we care for the sake 
of that animal population 
and its interconnected role 
in the ecosystem,” Bunting 
said. “But we also care in 
case that disease affects 
domestic animals or even 
people, whether directly or 
indirectly.”

Zoonotic diseases – those 
that animals transmit to 
people – like West Nile vi-
rus, rabies, tularemia, and 
Lyme disease, can have 
significant negative conse-
quences for humans. But it 
works both ways.

Sometimes human activi-
ties are the number one 
cause of death in wildlife: 
vehicle strikes, birds flying 
into windows, poisoning, 
habitat loss, and domestic 
pet attacks. Humans can 
spread some wildlife dis-
eases by moving animals, 
feeding them, or tracking in 
the disease via shoes and 
equipment – like the fun-
gus that causes lethal white 
nose syndrome in bats. “It 
is important to have a pro-
gram in place to detect new 
disease occurrence and to 
study the effects and conse-
quences of those diseases,” 
Hynes said.

The ongoing coronavirus 
pandemic is an excellent 
example of how complex 
that can be, Bunting said. 
“Humans have caught coro-
naviruses from animals 
several times in the past. 
But this time we’ve given 
SARS-CoV-2 to wildlife, 
and now there is concern 
that it could bounce back 
into humans in a different 
form.”

A Decade of Data
In 2011, Bunting and Krys-
ten Schuler, assistant re-
search professor at CVM, 
created the Wildlife Health 
Program in partnership with 
the DEC. At that time, the 
DEC had weathered many 
wildlife disease crises: West 
Nile virus, chronic wasting 
disease, and white nose 
syndrome, but without any 
veterinary staff in the agen-
cy. Partnering with CVM 
was a natural fit.

“They came to Cornell be-
cause our Animal Health 
Diagnostic Center had as-
sisted them with detecting 
and eliminating chronic 
wasting disease in deer, 
and diagnosing white nose 
syndrome in bats,” Bunting 
said.

Schuler, a wildlife disease 
ecologist, provided the per-
fect complement to Bun-
ting’s expertise in clinical 
wildlife veterinary medicine. 
“There could not have been 
anybody better,” Bunting 
said. “She had years of 
experience in investigating 
wildlife disease outbreaks 
all over the country.”

Bunting, Schuler, and the 
DEC outlined what would 

be needed to achieve the 
program’s goal  an accu-
rate, robust, and efficient 
wildlife disease surveillance 
program.

The first 10 years of the 
Wildlife Health Program re-
volved around five pillars: 
training, surveillance, com-
munication, policy, and out-
reach.

Staff, environmental con-
servation officers and part-
ners learned safe practic-
es when interacting with or 
handling wildlife in the field 
– a crucial step as biologists 
submitted wildlife cases to 
create a baseline of infor-
mation.

“That first year we tested ev-
ery animal we received for 
rabies, even deer,” Bunting 
said. “We found eight deer 
carrying rabies, which was 
unexpected. They didn’t fit 
the typical descriptions of 
rabid animals. It really land-
ed with our biologists that 
they had to be careful.”

Communication is Key
To improve communication, 

the program’s data analyst, 
Nick Hollingshead, helped 
create a statewide disease 
database, adapting special-
ized software and designing 
a website to make surveil-
lance data accessible to all 
DEC biologists.

“We needed to be able to 
share this information back 
to the agency in a useful 
way,” Schuler said.

The program forged part-
nerships with the state’s 
departments of Health and 
of Agriculture and Markets, 
so all partners are informed 
when an issue arises. The 
program also informs poli-
cymakers on wildlife health 
topics, such as chronic 
wasting disease (CWD). 
The disease is universally 
fatal and causes progres-
sive weight loss and loss 
of brain function. It spreads 
through direct contact as 
well as saliva, feces, and 
urine. The prions that cause 
CWD can bind to soil or be 
taken up in plants, where 
they remain infectious for 
years. It is currently present 

From Bats to Bears, Program Protects NYS Wildlife from Disease
Incidents of insect-borne diseases in wild animals, like deer, are becoming increasingly common, which can then lead to 
outbreaks in domestic animals. The Wildlife Health Program is tasked with tracking these outbreaks and translating 
them into policy, which benefits everyone.

Wildlife veterinarian Elizabeth Bunting co-founded the 
Wildlife Health Program and is associate professor of 
practice at the College of Veterinary Medicine.

Ryan Young / Cornell University

Disease 19

http://www.leraysealedstorage.com
http://www.hoffmanhatchery.com
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in 26 states.

Schuler had arrived at 
Cornell from the U.S. Geo-
logical Survey’s ational 
Wildlife Health Center in 
Wisconsin with a Ph.D. in 
CWD ecology. She worked 
on the center’s CW  sur-
veillance and interagency 
management plan and ad-
vised on regulations guiding 
the importation of deer into 
the state. In 2019, she ad-
dressed the U.S. House of 
Representatives’ Commit-
tee on atural Resources 
on CWD and provided sci-

entific testimony, which lead 
to increased federal funding 
to state wildlife agencies to 
work on the disease.

n ew or , we helped de-
sign a risk-based weighted 
surveillance program that 
improves both collection of 
samples and our ability to 
detect the disease,” Schuler 
said. We’ve provided that 
system to more than 20 oth-
er states, tailored to their 
needs.”

On an. , the ational eer 
Association named Schuler 

its 2021 Professional Deer 
anager of the ear.

So far, ew or  is the 
only state to have had an 
initial outbreak of CWD and 
contained it without further 
detections,” Schuler said, 
“and we want to keep it that 
way.”

Outreach Outcomes
The program has also cre-
ated exhaustive resources 
for wildlife experts and the 
public. Their online fact 
sheets cover approximate-
ly 40 wildlife diseases and 

have been downloaded 
thousands of times. Oth-
er outreach includes social 
media, news articles, live 
webinars, and recorded vid-
eos and lectures. This in-
formation helps people un-
derstand the consequences 
their actions have on wild-
life.

For instance, the program 
is investigating rodenticide 
poisoning, which kills ro-
dents but can also sicken 
and kill animals that hunt 
and eat them. Hawks, 
owls, and fishers (part of 
the weasel family) have 
become collateral damage; 
more than 70% examined in 

ew or  had rat poison in 
their systems. The program 
is working with partners 
across multiple states to 
see how rat poison affects 
other species, like bobcats; 
C  is using the program’s 

samples to develop a new 
diagnostic test for wildlife.

The program is also work-
ing on strategies to engage 
the public about the effects 
of lead with Katherine Mc-
Comas, Ph.D., professor 
of communication in the 
College of Agriculture and 
Life Sciences and vice pro-
vost for engagement and 
land-grant affairs. “Be-
cause there is a potential 
concern that fragments of 
lead ammunition can wind 
up in venison,” Schuler 
said, we’re wor ing with 
the DEC on a campaign to 
educate hunters about the 
potential hazards of using 
lead ammunition.”

The Next 10 Years
Sampling wild animals is 
challenging and time con-
suming, and the program 
has turned to mathematical 

models to extract more in-
formation from state wildlife 
agency efforts.

For example, testing from 
 years of ynes’s ald 

eagle samples showed that 
about 20% of the birds die 
from lead poisoning after 
scavenging game killed with 
lead ammunition. Schuler 
hired Brenda Hanley, re-
search associate and math-
ematician, who built models 
on how such losses would 
impact the bald eagle pop-
ulation.

“Every loss is not just the 
loss of one animal,” Schuler 
said. t’s the loss of that 
animal’s future reproductive 
capacity, and the repro-
ductive capacity of every 
offspring that animal would 
have had.”

Said Bunting, “Our highest 
priority will always be taking 
our information and using 
it to do something – pre-
vent, detect, and respond 
to diseases – all in support 
of wildlife and the people of 

ew or  State.

Melanie Greaver Cordova 
is the assistant director of 
communications at the Cor-
nell College of Veterinary 
Medicine.
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   in existing feedrooms

By Krishna Ramanujan

One way farmers learn best practices is 
through their peers, but the pandemic has 
limited in-person meetings.

And when it comes to urban farming, a 
growing practice across the state that is 
not yet mainstream, traveling to farms in 
other cities may be difficult even in the best 
of times.

ow, Cornell researchers have created the 
most advanced virtual reality (VR) urban 
farm tour ever made – an online learning 
experience that promises to transport ur-
an and rural  farmers to ew or  City’s 

Red Hook Farms without ever leaving 
home.

“It may be the best and one of the only 
high-resolution 3-D models of an urban 
farm in existence,” said Tapan Parikh, 
associate professor of computer and in-
formation science at Cornell Tech. Parikh 
is the first author of the paper “Greening 
the Virtual City: Accelerating Peer-to-Peer 
Learning in Urban Agriculture with Virtual 
Reality Environments,” which was pub-
lished Feb. 3 in the journal Frontiers in 
Sustainable Cities.

The research team used drones and a 
technique called photogrammetry to cre-
ate a virtual model of Red Hook Farms, a 
youth-centered urban agriculture and food 
justice program in Brooklyn, managed by 
the Red Hook Initiative.

Users will be able view the platform with a 
VR headset, but also through a computer 
or mobile phone to accommodate varied 
access to technology, due to lack of infra-
structure, or an inability to afford equipment 
such as headsets that can run upwards of 
$300. Ambient sound will add to the experi-
ence of being at Red Hook Farm. Users will 
be able to “walk” around the farm and enter 
areas with demo and instructional videos 
led by farm managers. These videos will 
show aspects of farm production, such as 
cultivation, composting, and weeding.

With urban farms now established across 
ew or  State in ew or  City, Buffalo, 

Rochester, Syracuse, Utica, and Bingham-
ton, VR offers urban, rural, and smallholder 
organic farmers new ways to network.
“An in-person farm visit can be prohibitive 
in terms of time and resources to bring 
people from all across the state together,” 

ari h said. We’re loo ing for some ind of 
happy medium between a situated embod-
ied experience and the ability to convene 

people from across the state. We hope 
that’s what virtual reality provides us.

The goal is to not only to connect farmers 
and improve ew or ’s agricultural ed-
ucation, but to introduce new participants 
to the world of agriculture. Cornell’s land 
grant mission, which provides services and 
trainings through the Cornell Cooperative 
Extension (CCE), has historically catered 
to rural farming interests, but the growth 
of urban agriculture expands the range of 
stakeholders to include inner city residents 
who may be invested in food justice and 
food sovereignty.

“This is a way to see if there are technolo-
gy and engagement opportunities that are 
distinctly different,” said Jenny Kao-Kniffin, 
associate director of CC  and the paper’s 
senior author. t’s a completely different 
agricultural system that’s eing defined y 
people who don’t own land.
“Virtual reality creates more exposure that 
goes outside your area as well,” said 
Koron Smiley, Red Hook farm manager 
and a co-author of the paper. A former 
video gamer, he sees the use of VR in ur-
ban agriculture as a way of reaching new 
audiences that bridge the tech world with 
farming. “Virtual reality is a way to show 
another perspective of the farm, especially 

to people who may not know about it, who 
are more into virtual reality, and may not go 
outside as much.”

In the future, bridging high tech and ag-
riculture may offer new career training 
opportunities, added Kao-Kniffin, who is 
also associate professor in the School of 
Integrative Plant Science Horticulture Sec-
tion in the College of Agriculture and Life 
Sciences.

The work is funded by the USDA and a 
Cornell Tech Urban Tech Hub Seed Grant.

Krishna Ramanujan is a science writer at 
Cornell University in Ithaca, NY, where 
he publishes news stories on genetics, 
agriculture, entomology, biology, ecology, 
health, and veterinary medicine.

Virtual Reality Farm Tour Expands Access to Urban Agriculture
The pandemic has hindered farm visits and peer-to-peer learning between farmers, which were already difficult to
arrange. A new virtual reality urban farm tour aims to change that.

Disease from 18

A view of the 3-D model of Red Hook 
Farm in Brooklyn, NY, featuring a 
processing shed and high tunnels for 
vegetable production.

Tapan Parikh / Provided
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