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Why cider? Wy now? lerural nAE (|

*Personal interest in cider

*New faculty role at UVM to direct

New fac 1 Trons | comwn | s | or

e e JOIN THE £CIDER REVIVAL!

Critical mass of producers, growers,
enthusiasts, and researchers
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Cider research programs at UVM: Now & later

Long-term research & outreach program

*Baseline data
eHorticultural research
*Pest management
*Economic evaluation

o...cidermaking...
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Two worlds of cider apple production

*Dessert fruit from existing/future *Specialty cider cultivars
plantings « Unique flavor profile

 Vast majority of apples used for cider « Heirloom

* Lower-valued from (compared to fresh « Ashmead’s Kernel, Golden Russet, Esopus Spitzenburg
market) « Low-input scab-resistant cultivars

* What are the qualities of dessert fruit from - Liberty, Topaz, Winecrisp, etc.
a cidermaking perspective? « Regionally-unique cultivars

« What strategies can be adopted to reduce . Bittersweet cultivars

costs of production/increase
supply/improve cider quality?
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» Often European origin
How do these cultivars perform in Vermont
orchards?

What management strategies can increase
supply/profitability/cider quality?




Vermont Working Lands Enterprise Initiative

Apple Market Optimization and Expansion through Value-Added
Hard Cider Production

*Quantify production costs for apples
managed specifically for hard cider
production

ldentify fruit quality and yield
characteristics of apple cultivars suited
for hard cider production

*Coordinate fermentation trials and
evaluate finished ciders made from

Dan Rowell, CEO VT Hard Cider Company (left)

' and Dr. David Conner, UVM CDAE Dept. Photo: VT
Vermont apple cultivars Working Lands Enterprise Initiative

unces | \WORKING LANDS ENTERPRISE INITIATIVE
www.vermontworkinglands.com
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2014 WLEF

Orchard and cultivar data

*Production by cultivar & orchard system

Soluble solids
Cultivar Bushels / acre Firmness (psi) Starch index (°brix)
Cortland 672 15.9 3.7 10.3
Empire 932 18.8 50 12.8
Idared 1221 17.4 4.0 10.6
Jonagold 338 16.0 7.4 12.6
Liberty 282 17.5 6.0 11.0
Macoun 705 154 5.0 10.9
Mcintosh 1134 15.2 4.6 11.6

Paula Red 435 17.1 3.4 11.3
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Cider apple classifications

Barker's Classification of Cider Apples (LARS 1903)
Classification Acid (%) Tannin (%)

Sharp > 0.45 <0.2
Bittersharp > 0.45 > 0.2
Bittersweet <0.45 >0.2
Sweet <0.45 <0.2
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2014 WLEF

Orchard and cultivar data

Soluble solids Malic acid Total YAN
Cultivar juice Cultivar (°brix) pH (mg/l) polyphenols (%) (mg/l)
characteristics Ashmead'’s Kernel 17.6 3.25 10.40 0.075 262.4
. Qi . Commercial blend 12.2 3.40 5.91 0.037 58.5
3g1tgalse e}[/ear, Arg/Je @B Cortland 11.2 3.43 474 0.047 45.1
Dabinet 13.1 4.13 1.88 0.109 60.6
Esopus Spitzenburg 15.3 3.48 7.10 0.035 113.4
Honeycrisp 12.6 3.52 497 0.027 85.0
Idared 10.8 3.29 5.98 0.017 15.5
Jonagold 12.3 3.40 5.12 0.021 38.6
Liberty 11.5 3.45 5.72 0.018 56.7
Macoun 11.7 3.47 417 0.021 65.1
Mcintosh 1.7 3.25 5.48 0.036 30.1
PaulaRed 11.0 3.40 445 0.050 30.4
Topaz 12.4 3.35 9.86 0.056 16.1

Wickson 13.9 3.40 11.94 0.018 53.3
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2014 WLEF

Working Lands Enterprise Fund

Fermentation characteristics

o Ciders fermented at three commercial
cideries

o Today: evaluation of finished ciders to
characterize cider quality
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USDA Federal State Marketing Improvement Program
Orchard Economic Assessment to
Support Vermont Hard Cider Production

e Assist in the development of more
efficient marketing methods, practices
and facilities to bring about more
efficient and orderly marketing of cider
apples, and reduce the price spread
between growers and cideries

e Quantify the economic impact of hard
cider and cider apple production on
rural Vermont economies.

Terence Bradshaw collects orchard yield data at
Sunrise Qrchards, Cornwall, VT. Photo: T. Bradshaw

USDA Agricultural JERMOA .
COLLEGE OF AGRICULTURE AND LIFE SCIENCES _ Marketlng VERMONT HARD CIDER COMPANY TrLL rl l.lit
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Other topics of research interest

*Cultivar evaluation

* Unique, cider-specific cultivars presently
planted

* Regionally-developed cultivars

*Systems
* Long-term evaluation of planting systems
* 2015-2017 plantings? Call me!

*Pest management

* Low-input production systems for cider
apples, including dessert cultivars

*Research requires grower & researcher
cooperation, plan ahead
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Washington State University

Carol Miles, Suzette Galinato,
Peter Tozer

Cider cultivar trials

WSU Extension
Western Washington Tree Fruit & Alternative Fruits

Hard Cider Navigation

Cider Research  iiccsaiions e

at WSU NWREC Groups

*Mechanical cider apple harvest

*Enterprise budgets & economic
analysis of cider apple production

Variety Trials Cider Information

The cider apple research Cider Research in the US.
program was started at WSU =~ oo
Mount Vernon NWREC in
1979 with the planting of
2-4 trees each of 6 cider
apple varieties. Additional
plantings were added over
the years, and today we are

planting 6 trees each of 64

ridar annla variatiac
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Michigan State University

Nikki Rothwell
Cider cultivar evaluation

sIntegrated pest management
systems for cider apple production
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Cornell University

Olga Padilla-Zakour, Chris Gerling

*Extensive enology program and
winemaking facilities

Department of Food Science

About Us Undergraduate Graduate People Research Extension News & Events

About Us Home / About Us / Food Science Facilities / Geneva Facilities / Vinification & Brewing Technology Laboratory

Contact Us Vinification & Brewing Technology Laboratory

Food Science Facilities
The Comell Vinification & Brewing Technology Laboratory is a pilot plant dedicated to research and teaching in

Geneva Facilities wine and brewing sciences.

Enology

Vinification & Brewing The new facility allows us to expand our experimental winemaking program to test new grape varieties and
Technology Laboratory winemaking practices. It allows us to scale up our experiments to industrial production volumes. It is a place for
equipment manufacturers to showcase their new equipment. It is a place where industry members can train on
new and current technology and equipment. It is a place where Comell students can conduct research and leam

winemaking practice on industrial equipment.
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Virginia Tech

Greg Peck, Gustavo Ferreira,
Andrew Neilsen, Amanda Stewart

«Cider orchard economic feasibility

LL! \?1 lgl I]iEiTE Ch virginia Agricultural Experiment Station

.C i d erm aki N g EXte ns i on wor kS h (@) pS Alson H. Smith Jr. Agricultural Research and Extension Center

B ard Cider Production in Virginia

*Orchard management for cider
apples

Background
In every major apple-growing =
region in the United States,
there is an

expansion of commercial hard

*Cropload effects on juice quality

Fermentation trials

consumers. Virginia has at

*Characterization of phenolics in
cider apples
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USDA Specialty Crops Research Initiative
CIDER: Redeveloping the North American Hard Cider Industry

*Coordinate a stakeholder-driven national
research & outreach agenda to support
cideries and cider apple producers in the
U.S.

*Planning grant awarded & project
initiated to develop & submit $5 million+
project to USDA Specialty Crops Research
Initiative, July 2015

*3-5 year coordinated research & outreach
program
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% WrginiaTEd] WASHINGTON STATE

Virginia Agricultural @ UNIVERSITY
Experiment Station

sg®y Cornell Universi
7 College of Agriculture and Life Sciences

MICHIGAN STATE
UNIVERSITY

EXTENSION

United States Association of Cider Makers
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USDA CIDER SCRI Proposal:
Fruit Production

1. Determine impact of horticultural practices on juice
guality.
a) Crop load, light interception, cultivar evaluation

2. Initiate trials to determine disease and insect susceptibility
and management of cider varieties
a) In-vitro & field-based trials

3. Test and develop mechanized pruning and harvesting for cider apples

4. ldentify cultivars and genetic markers in the USDA Malus collection
that interest cider producers and apple breeders.
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USDA CIDER SCRI Proposal:
Cider Production

1. Assess processing techniques to optimize tannin
extraction from apples and retention in cider

a) Compare existing technologies for maceration,
pressing, and extraction for their ability to increase and retain tannin content of

cider juice

2. Develop cider production lab manual using
research-based analytical techniques validated specifically for
cideries

3. Characterize cider quality based on apple cultivar and blending
strategies.
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USDA CIDER SCRI Proposal:
Economics & Marketing

1. Determine scale of U.S. cider market and impact on
the apple industry

2. Increase profit for cider apple growers by modeling
cost-benefit scenarios.

a) Compare production systems and harvest methods from existing budget models in
key apple production regions

3. Determine consumers’ preference for key cider profiles
a) Conduct sensory evaluation panels and consumer surveys
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USDA CIDER SCRI Proposal:
Transdisciplinary activities

1. Assess the U.S. cider industry through online surveys

a) Survey nurseries, apple growers, and cider producers for current and projected cider
production

2. Coordinate case studies of key apple growers and cideries

3. Develop online database of apple cultivar information for growers and cidermakers

a) Replicated field trials, research observations,
grower experiences

b) Regionally and systems-sortable

]
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2015 Undergraduate &
Continuing Education Courses

PSS 209 Sustainable (Vegetable) Farm
Practicum

Instructors: Susie Walsh Daloz and Terry
Bradshaw

*Dates: May 18-August 5, 2015 (On-line
coursework is from May 18-27 and
August 3 - 5; On-farm practicum is MW
from June 1-July 29)

| PSS 195 Sustainable Orchard and
¥ Vineyard Management

N eInstructor: Terry Bradshaw
y -Dates: TR, June 15 - July 10, 2015
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