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Land	  Prepara*on	  and	  Plan*ng	   Per	  Acre	  

Land clearing  $1,875  

Trees (581 trees/A @ $6.50/tree)  $3,777  

Fertilizer  $123  

Lime  $88  

Other planting  $213  

Permanent groundcover   $37  

Sprays (Pesticides, herbicides, PGRs, etc.) $466 

Trellis hardware $4928 

Irrigation $845 

Labor $1176 

Misc. (Tree guards, deer repellent, etc.) $893 

TOTAL $14,421 

Assump&ons!	  No	  equipment	  purchases,	  water	  is	  already	  present,	  exis&ng	  farm	  already	  
established,	  plan&ng	  >5	  acres,	  mostly	  H1A	  visa	  labor.	  
	  
Once	  orchard	  is	  in	  produc&on	  $3,500-‐5,000/acre	  in	  opera&ng	  costs.	  



Site selection 

•  Slope/Aspect/Elevation 
•  Prevailing winds 
•  Drainage (air and 

water) 
•  Sun exposure 
•  Organic growers: 

proximity to 
conventional farms 

•  Equipment access 
•  Bodies of water 
•  Access to markets 

 & labor 
•  Water availability 

• Right	  plant	  for	  the	  right	  place!	  



Climate 

•  Late spring frosts 
•  Early fall frosts 
•  Days in growing 

season 
•  Humidity 
•  Rainfall 
•  Hail 

•  Degree days 

•  Summer temps 

•  Winter chill 

•  Winter low temps 

•  Sunlight intensity 



Soil requirements 

•  Apple rootstocks are suitable to a wide range of 
soil types 

•  Generally heavier clay soils are more difficult to 
manage than those with more sand and silt 
–  drainage 

•  Slightly acidic pH (6.0 - 6.8) 
•  High CEC, SOM, Mineral nutrients 



Anatomy of a fruit tree	  

•  Rootstock & Scion 
–  interstem 

•  Buds 
– Leaf 
– Flower (fruit) 



Rootstock selection 
•  Controls tree size 

– From 30 ft tall to 6 ft “pedestrian” trees 
– Allows for better spray coverage 

•  Disease and pest resistance 
•  Soil adaptability 
•  Scion compatibility 
•  How many trees/acre? 

– Long-term decision 
– Change cultivar, but not spacing 
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Apple	  Rootstock	  Genotype	  Trials	  

M.7	   M.9	  



Rising	  Sun	  Fuji	  Rootstock	  Trial,	  2014	  

Rootstock 

2014 
TCSA 
(cm2) 

Yield 
(Fruit no. 
per tree) 

Crop 
Density 

(Fruit no. 
per 

TCSA) 

Yield 
Efficiency 
(Fruit wt., 

 kg per 
TCSA) 

Firmness 
(lbs.) 

Red Color  
(0-100%) 

Starch 
Index  
(1-8) 

SSC 
 (ºBrix) 

Bud.9 14.0 67 b 4.67 ab 1.01 ab 15.4 b 82.2a  5.5 a 15.1 ab 

G.41 22.9 103 b 4.51 abc 1.00 ab 15.7 b 75.1 abc 4.7 ab 15.3 a 

G.16 24.7 111 b 4.56 abc 0.97 ab 15.9 b 78.1 ab 4.3 b 14.6 abc 

M.9 Nic29 29.5 93 b 2.86 bc 0.71 bc 15.6 b 72.8 abcd 4.7 ab 14.2 bc 

G.30 31.5 92 b 4.03 abc 0.81 abc 16.9 a 65.2 cd 3.3 c 14.0 c 

G.935 32.6 193 a 6.46 a 1.18 a 15.4 b 68.7 bcd 4.5 b 14.5 abc 

M.26 39.9 101 b 2.88 bc 0.68 bc 15.7 b 63.3 d  4.7 ab 14.5 abc 

MM.111 43.2 80 b 2.01 c 0.43 c 15.0 b 70.5 bcd 4.7 ab 13.7 c  

Peck	  et	  al.	  Unpublished	  	  



Cultivar Selection 

•  Market demand and/or cider style 

•  Flavors, colors, tannins, acidity, sugar content 

•  Spread out harvest season 

•  Disease resistance 

•  Cross-pollination 



Hard	  Cider	  Cul&vars:	  Plan&ng	  I	  (2013)	  
Cul*var	   Rootstock	  

Harrison	   M.9	  nic	  29	  
Hewe's	  Crab	   M.9	  nic	  29	  
Coxs	  Orange	  Pippin	   B.9	  
Liberty	   G.41	  
Ashmeads	  Kernel	   G.11	  
Golden	  Russet	   G.30	  
Newtown	  Pippin	   G.16	  
Bramleys	  Seedling	   B.9	  
Puget	  Spice	  (WSU	  AxP	  Crab)	   G.11/MM.111	  
Roxbury	  Russet	   G.11	  
Ashmeads	  Kernel	   G.16	  
Chestnut	  Crab	   B.9	  
Kingston	  Black	   G.16	  
Winesap	   G.935	  
Hudsons	  Golden	  Gem	   G.11	  
Spitzenburg	  Esopus	   G.202	  
GoldRush	   G.11	  
Ellis	  Bieer	   B.9	  



Cul*var	   Classifica*on	  

Binet	  Rougue	   Bieersweet	  

Brown	  Snout	   Bieersweet	  

Brown's	  Apple	   Sharp	  

Chisel	  Jersey	   Bieersweet	  

Dabinet	   Bieersweet	  

Ellis	  Bieer	   Sweet	  or	  bieersweet	  

Harry	  Master's	  Jersey	   Bieersweet	  

Porter'sPerfec&on	   Bieersharp	  

Stoke	  Red	   Bieersharp	  

Tremlet's	  Bieer	   Sharp	  

Vilberie	   Bieersweet	  

Yarlington	  Mill	   Bieersweet	  

Hard	  Cider	  Cul&vars:	  Plan&ng	  II	  (2015)	  





Experimental	  Design	  and	  Purpose	  

•  Selected	  21	  apple	  cul*vars	  from	  AREC	  
plan*ngs	  and	  from	  Albemarle	  Ciderworks	  

•  Determined	  concentra*on	  of	  23	  polyphenols	  
in	  the	  peel	  and	  in	  flesh	  

•  Understand	  differences	  in	  fruit	  chemistry	  
across	  varie*es	  

•  Use	  this	  informa*on	  to	  inform	  variety	  
selec*on	  for	  cider	  produc*on	  



Cider	  Apple	  Varie*es	  Inves*gated	  
•  Arkansas	  Black*	  
•  Granny	  Smith	  	  
•  Harrison*	  	  
•  Fuji	  	  
•  Idared	  	  
•  Golden	  Delicious	  	  
•  Jonagold	  	  
•  Newton	  (Albemarle)	  Pippin	  	  
•  Virginia	  Gold	  	  
•  Pilot	  	  
	  

•  Blacktwig	  	  
•  Pink	  Lady	  	  
•  GoldRush	  	  
•  Red	  Delicious	  	  
•  Enterprise	  	  
•  Rome	  	  	  
•  York	  	  
•  Staymen	  	  
•  Suncrisp	  	  
•  Winesap	  	  

*donated	  by	  Albemarle	  Ciderworks	  
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Total of Measured Polyphenols
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Total Catechins
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What	  do	  we	  know	  about	  the	  influence	  
of	  orchard	  prac&ces	  on	  cider	  quality?	  

•  Rootstocks?	  
•  Training	  system?	  
•  Crop	  load?	  
•  Light	  exposure?	  
•  Nutrient	  and	  water	  management?	  

•  These	  issues	  have	  been	  worked	  on	  in	  wine	  
grapes,	  and	  for	  dessert	  apples,	  but	  not	  for	  cider	  
apples.	  



Which	  fruit	  quality	  parameters	  can	  be	  
manipulated?	  

•  Yields	  &	  fruit	  size	  
•  Peel	  color	  
•  Malic	  acid	  content	  
•  Sugar	  content	  
•  Polyphenols/tannins	  –	  probably	  mostly	  
related	  to	  sunlight	  exposure	  
– Primary	  considera&on	  should	  be	  cul&var	  selec&on	  



Effect	  of	  Crop	  Load	  on	  York	  Apples	  

Treatment 
  

Average 
Fruit 

Weight 
(g) 

Starch 
(1-8) 

Red Color 
(0-100%) 

Soluble 
Solids 
(°Brix) TA (g/L) pH 

Low 
(2 fruit/
TCSA) 

209 1.9 97.5 11.1 5.85 3.37 

Medium 
(4 fruit/
TCSA) 

159 2.0 96.9 11.0 4.99 3.36 

High  
(6 fruit/
TCSA) 

145 3.1 97.5 11.0 4.48 3.38 

Peck	  et	  al.	  Unpublished	  	  



Stopar	  et	  al.	  2002	  



Cider	  Cul&vars	  Worth	  Trying	  
(but	  not	  tested	  in	  replicated	  trials)	  
English French American (tend to be dual 

purpose) 
Brown Snout 
(Bittersweet) 

Bedan 
(Bittersweet or Bittersharp) 

Esopus Spitzenberg 
(Sharp) <fireblight> 

Chisel Jersey 
(Bittersweet) 

Binet Rouge GoldRush 
(Sharp) 

Dabinett 
(Bittersweet) 

Frequin Rouge 
(Bittersweet) 

Harrison 
(Sharp) <poor yields/

fireblight> 
Kingston Black 

(Bittersharp) <poor yields> 
Medaille D’Or 
(Bittersweet) 

Hewe’s Virginia Crab 
(Bittersharp?) <fireblight> 

Porter’s Perfection 
(Bittersharp) 

Michelin 
(Bittersweet) 

Newton (Albemarle) Pippin 
(Sharp) <hard to thin> 

Tremlett’s Bitter 
(Bittersweet) 

St. Aubin Stayman 
(Sharp) 

Yarlington Mill 
(Bittersweet) 

St. Martin Winesap 
(Sharp) 



ORCHARD	  SYSTEMS	  



Standard	  Trees	  
Processing	  Fruit	  
Sodus,	  New	  York	  



Semi-‐Dwarf	  Trees	  
Processing	  Fruit	  
Central	  Virginia	  



Modified	  Ver&cal	  Axe	  
Dwarf	  Trees	  

Winchester,	  VA	  



Tatura	  Trellis	  
Yakima	  Valley,	  Washington	  State	  



Plan&ng	  systems	  
The	  Tall-‐Spindle	  Orchard	  

Winchester,	  VA	  



Plan&ng	  systems	  
The	  Tall-‐Spindle	  Orchard	  

Winchester,	  VA	  



Some	  Recommenda&ons	  

•  Plant	  orchards	  in	  hor&culturally	  desirable	  
loca&ons	  ($15K+	  per	  acre)	  

•  Use	  precocious	  rootstocks	  that	  are	  disease	  
resistant	  

•  Use	  varie&es	  that	  are	  going	  to	  produce	  
annually	  and	  have	  some	  level	  of	  disease	  
resistance	  

•  Do	  your	  homework,	  an	  orchard	  is	  a	  25-‐year-‐
long	  investment	  



Fruit	  Quality	  
Recommenda&ons	  

•  Design	  an	  orchard	  that	  is	  manageable	  for	  your	  
situa&on	  
– Ability	  to	  perform	  orchard	  ac&vi&es,	  spraying,	  
pruning,	  harves&ng	  

– Probably	  going	  to	  be	  dwarf	  rootstock	  at	  moderate	  
density	  

•  Use	  maturity	  indices	  to	  make	  harvest	  
decisions	  
– Starch-‐iodine,	  firmness,	  flavor,	  seed	  color,	  etc.	  



ADDITIONAL	  RESOURCES	  



www.extension.org/apples	  
Facebook:	  heps://www.facebook.com/eApples	  

Supported	  by	  a	  USDA-‐SCRI	  grant	  





www.extension.org/apples	  



www.extension.org/apples	  



Many	  short	  blurbs	  about	  key	  apple	  
produc&on	  issues.	  

www.extension.org/apples	  



•  Matson	  Consul&ng	  
•  154	  pages	  
•  Market	  analyses	  
•  Feasibility	  study	  
•  Sensi&vity	  analyses	  



Main	  Assump&ons	  

Prototypical	  Cidery	  Model	  
Balanced	  approach	  

•  Small	  Farm	  Cidery	  
•  Producing	  between	  4,500	  and	  8,400	  gallons	  

•  	  On-‐Going	  Snapshot	  
•  Focus	  on	  the	  break	  even	  point	  

•  Majority	  of	  Sales	  Onsite	  
•  Tas&ng	  room,	  events,	  wholesale	  



Variable	  Costs	  Breakdown	  

Apple	  Purchase	  
Fee,	  15.4%	  

Boeling	  Materials,	  
11.3%	  

Variable	  Labor,	  
15.5%	  

U&li&es	  and	  
Gasoline	  ,	  1.3%	  

Taxes,	  Lab	  and	  
Other	  Costs,	  

4.1%	  



Cidery	  Feasibility	  Study:	  	  
Key	  Observa&ons	  

•  The	  region	  is	  poised	  for	  expansion.	  
–  Industry	  is	  growing	  na&onally.	  
–  A	  recep&ve	  consumer	  market	  exists.	  

•  This	  project	  is	  technologically	  and	  economically	  feasible.	  
–  The	  opera&onal	  break	  even	  point	  when	  selling	  is	  approximately	  4,800	  

gallons	  of	  cider	  per	  year.	  
–  At	  8,400	  gallons	  the	  prototypical	  cidery	  will	  generate	  a	  net	  income	  of	  

approximately	  $46,000,	  or	  that	  of	  an	  average	  annual	  salary.	  

•  Apple	  prices	  remain	  a	  small	  percentage	  of	  overall	  costs.	  
–  If	  apple	  prices	  doubled	  the	  opera&onal	  break	  even	  point	  for	  profitability	  

only	  increases	  by	  400	  gallons	  sold	  annually.	  

	  



	  
New	  Na&onal	  Cider	  Associa&on	  &	  

Na&onal	  Conference:	  ciderconference.com	  
	  





www.anr.ext.vt.edu/tree-‐fruit/	  

Email	  
subscrip&on	  
service	  for	  
updates	  
from	  
extension	  
specialists	  
and	  agents	  



hep://www.arec.vaes.vt.edu/	  
alson-‐h-‐smith/treefruit/hor&culture/	  

hard-‐cider/	  

Dr.	  Greg	  Peck	  
greg.peck@vt.edu	  

	  




