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Organic	  agriculture	  

•  Unified	  standards	  put	  in	  place	  in	  2002	  aHer	  more	  than	  
two	  decades	  of	  efforts	  

•  Prior	  to	  that	  there	  were	  regional	  standards	  enforced	  by	  
state	  governments	  and	  private	  cer8fiers	  

•  Large	  parts	  of	  the	  USDA	  standards	  were	  adopted	  from	  
west	  coast	  cer8fiers	  (CCOF)	  
– Of	  par8cular	  interest	  is	  the	  materials	  that	  are	  and	  
are	  not	  allowed	  in	  produc8on	  

ü Naturally	  derived	  -‐	  accepted,	  unless	  prohibited	  
☓ Synthe8cally	  derived	  -‐	  prohibited,	  unless	  accepted	  



•  Organic	  products	  accounted	  for	  3.5%	  of	  US	  food	  sales	  in	  2011	  
•  Between	  2004	  and	  2013,	  organic	  sales	  grew	  ~2.5	  8mes	  
•  Organic	  cropland	  accounts	  for	  ~0.7%	  of	  total	  US	  cropland	  

Greene	  and	  Ebel,	  2012	  



“Data from The Perishables Group showed organic apple sales jumped 95% 
between 2006 and 2010.” The Packer Nov. 5, 2011 
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Development	  of	  alterna8ve	  orchard	  management	  
approaches	  (e.g.,	  organic,	  integrated	  fruit	  produc8on	  

(IFP),	  other	  “sustainable	  agriculture”	  systems)	  	  
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81	  respondents;	  88%	  of	  which	  were	  growers.	  	  



Integrated	  and	  Organic	  Produc8on	  of	  ‘Liberty’	  
Apple:	  Two	  Agroecosystems	  for	  the	  Ground	  Up	  
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Doctoral	  Research	  
Cornell	  University–Ithaca,	  NY	  

IFP	   Organic	  



Crop	  Yields	  -‐	  NY	  
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Fruit	  Size	  -‐	  NY	  
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Tree	  Size	  -‐	  NY	  
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Fruit	  quality	  -‐	  WA	  &	  NY	  

•  WA	  -‐-‐	  Slight	  trend	  towards	  ORG	  fruit	  being	  
firmer	  aHer	  storage	  

•  NY	  -‐-‐	  Year-‐to-‐year	  variability,	  with	  no	  clear	  
trend	  for	  greater	  fruit	  quality	  under	  either	  
system	  

•  No	  clear	  trends	  were	  found	  when	  comparing	  
WA	  with	  NY	  





Are	  organic	  apples	  more	  nutri8ous?	  
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Fruit	  was	  unmarketable	  when	  there	  was	  
insect	  damage	  or	  blemishes	  
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Variable	  Costs	  of	  Produc8on	  
(materials,	  labor,	  &	  machinery)	  
Averaged	  per	  year	  (2004-‐2007)	  
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Ground Cover/Weed Control -  366% less for ORG 
(33% less for ORG if using Herbicides alone)!

Fertilizers (Foliar & Ground) - 47% more for ORG!

Insect & Disease Control -  31% more for ORG!

Fruit Thinning -  22% more for ORG!

8%	  more	  for	  ORG	  overall,	  

17%	  more	  for	  ORG	  if	  no	  bark	  mulch	  in	  IFP	  
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Returns	  
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Economics - WA vs. NY 

•  In WA, organic apple production was as 
profitable as conventional...when there was at 
least a 35% price premium. IFP was not as 
profitable because there was no price 
premium. (Glover et al., 2002) 

•  In NY, a 56% organic price premium was used 
to equal the returns of IFP apples. Again, there 
was no IFP premium. 
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Available	  for	  free	  at:	  
hBp://www.nysipm.cornell.edu/organic_guide/	  





Lis8ng	  of	  50	  
disease-‐resistant	  
cul8vars.	  
	  
Informa8on	  
gathered	  from:	  
resul8ng	  
publica8ons	  from:	  	  	  	  	  	  	  
•	  NE-‐183	  trials	  
•	  PRI	  and	  Cornell-‐
Geneva	  breeding	  
program	  
publica8ons,	  
•	  The	  authors’	  
personal	  
experiences	  with	  
the	  cul8vars.	  	  





Comprehensive	  
table	  of	  
organically	  
acceptable	  
fer8lizer	  inputs.	  	  









Barriers	  to	  Expansion	  Barrier	   Issue	  
Crop-‐load	  
management	  

•  Lime	  sulfur/oil	  is	  phytotoxic	  
•  Hand	  thinning	  is	  costly	  
•  Small	  fruit	  size	  

Weed/ground-‐cover	  
management	  

•  No	  effec8ve	  herbicides	  for	  grasses	  or	  perennials	  
•  Reliance	  on	  cul8va8on	  
•  Nutrient	  compe88on	  with	  trees	  

Scab	   •  Marketability	  of	  disease-‐resistant	  cul8vars	  
•  Vf	  gene	  is	  losing	  effec8veness	  
•  Reliance	  on	  sulfur	  and	  liquid	  lime	  sulfur	  

Fire	  blight	   •  Possible	  de-‐lis8ng	  of	  an8bio8cs	  by	  the	  NOSB	  

Invasive	  pests	   •  Brown	  marmorated	  s8nk	  bug!	  

Markets	   •  Hard	  to	  compete	  with	  regions	  with	  more	  favorable	  climate	  (WA)	  
•  Low	  acceptance	  for	  blemished	  fruit	  (SB/FS;	  Russet;	  superficial	  insect	  

damage,	  etc.)	  

Costs	   •  Greater	  labor	  costs	  from	  thinning	  and	  weeding	  
•  Organic	  materials	  tend	  to	  be	  more	  expensive	  and	  need	  to	  be	  applied	  

more	  oHen	  



What	  will	  it	  take	  to	  grow	  organic	  apples	  in	  the	  Northeast?	  
A	  system	  developed	  from	  the	  ground	  up	  

An	  efficient	  orchard	  design	  with	  trees	  that	  allow	  good	  spray	  penetra8on	  and	  are	  small	  
enough	  to	  allow	  for	  greater	  hand	  work	  

Disease	  resistant	  rootstock	  with	  high	  nitrogen	  use	  efficiency	  
	  

Disease	  resistant	  cul8vars	  and	  careful	  management	  of	  the	  Vf	  gene	  

Cropload	  management	  with	  lime	  sulfur	  and	  oil	  and/or	  mechanical	  thinners	  

Mechanical	  weed	  control	  

Disease	  control	  based	  on	  lime	  sulfur,	  sulfur,	  copper,	  streptomycin,	  and	  to	  a	  lessor	  
extent	  (but	  possibly	  more	  in	  the	  future)	  on	  biocontrols	  

Arthropod	  management	  based	  on	  pheromone	  ma8ng	  disrup8ons,	  kaolin	  clay,	  Bt,	  
granulosis	  virus,	  and	  spinosad	  –	  and	  to	  a	  lessor	  extent	  pyrethrums	  and	  neem	  oil	  

Appropriate	  expecta8ons	  from	  growers	  and	  buyers—somewhat	  lower	  yields,	  russet,	  
greater	  disease	  and	  insect	  damage	  

High	  premiums!	  



Surround	  (kaolin	  clay)	   Mechanical	  cul8va8on	  



The Voen Orchard Covering System 

hBp://www.voen.eu/	  
Photos	  courtesy	  of	  
Ferdinand	  Sailer	  



What	  varie8es	  to	  grow	  

•  Washington	  State	  –	  
mainstream	  cul8vars	  

•  East	  Coast-‐-‐Disease	  
Resistant	  Cul8vars	  
–  Liberty	  
–  GoldRush	  
–  Enterprise	  
–  Pris8ne	  
–  Crimson	  Crisp	  
–  Galarina?	  
–  Florina	  (Querina®)?	  
– Modi?	  
–  Honeycrisp?	  

Gala,	  22	  

Fuji,	  23	  

Red	  
Delicious,	  

10	  

Granny	  
Smith,	  10	  

Golden	  
Delicious,	  7	  

Cripps	  
Pink,	  7	  

Braeburn,	  6	  

Honeycrisp,	  
7	  

Cameo,	  3	   Other,	  5	  

Kirby	  and	  Granatstein,	  2012	  



Marke8ng	  Challenges	  for	  East	  Coast	  Growers	  

Poor	  quality	  fruit	  
being	  sold	  as	  organic	  

Imported	  fruit	   Unknown	  cul8vars	   Equal	  pricing,	  but	  
not	  equal	  costs	  of	  

produ8on	  



Pest	  control	  is	  not	  
going	  to	  get	  easier...	  

Brown	  Marmorated	  
S8nk	  Bug	  



Par8al	  List	  of	  Land-‐Grant	  Universi8es	  in	  the	  
East	  Conduc8ng	  Organic	  Apple	  Research	  

InsWtuWon	   Project	   Status	  

UVM	   OrganicA	   Established	  

Cornell	   High-‐density	  plan8ngs	  in	  Geneva	  and	  
Hudson	  River	  Valley	  

Under	  establishment	  

Cornell	   Demonstra8on	  plot	  with	  ‘Liberty’	  
Several	  studies	  on	  organic	  pest	  and	  disease	  
control	  

Established	  

PSU	   “PROFIT”	  (Pennsylvania	  Regional	  Organic	  
Fruit	  Industry	  Transi8on)	  

Established	  plots	  in	  Biglerville	  
and	  Rock	  Springs	  
	  

MSU	   Plots	  in	  Clarksville	  Research	  Center	   Established	  

Univ	  of	  Arkansas	   Various	  trials	  with	  ground-‐covers	  and	  crop	  
load	  management	  

Established	  

Univ	  of	  Maine	   Plots	  to	  study	  weed	  control	  in	  organic	  
orchards	  

Established	  

Virginia	  Tech	   Cropload	  management	  in	  organic	  systems	  
Rootstocks	  with	  high	  nitrogen	  use	  efficiency	  

Established	  
Under	  establishment	  
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Where	  to	  go	  from	  here?	  

 


