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Overall	
  Objectives	
  

ì  Promote	
  diversifica@on	
  of	
  organic	
  cropping	
  systems	
  
with	
  grain	
  legumes	
  

ì  Develop	
  agronomic	
  strategies	
  to	
  promote	
  efficient	
  
produc@on	
  and	
  high	
  yields	
  of	
  	
  dry	
  beans	
  while	
  
sustaining	
  soil	
  quality	
  

ì  Iden@fy	
  dry	
  bean	
  varie@es	
  suited	
  to	
  organic	
  systems	
  
ì  Improve	
  market	
  availability	
  of	
  locally	
  produced	
  dry	
  

beans	
  to	
  consumers	
  

Overview	
  

Bean	
  Basics	
  

Minnesota	
  
Research	
  

Organic	
  Dry	
  Edible	
  
Beans	
  

ì  Phaseolus	
  vulgaris	
  L.	
  

ì  Members	
  of	
  legume	
  
family	
  

ì  Nitrogen	
  fixa@on	
  –	
  
par@cularly	
  important	
  
in	
  organic	
  systems	
  

ì  In	
  contrast	
  to	
  snap	
  
beans,	
  seeds	
  are	
  
harvested	
  dry	
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Types	
  of	
  Beans	
  

Pinto	
   Kidney	
   Black	
  

Navy	
   Edible	
  Soy	
   Heirloom	
  

Background	
  Information	
  

ì  Navy,	
  dark	
  red	
  kidney,	
  and	
  pinto	
  are	
  the	
  top	
  three	
  dry	
  beans	
  
produced	
  in	
  Minnesota	
  
ì  Largest	
  County	
  Producers:	
  Polk,	
  ORer	
  Tail,	
  Marshall	
  (NW	
  or	
  

W	
  Central)	
  
ì  Acreage	
  and	
  Average	
  Yields:	
  

ì  2010	
  –	
  185,000	
  acres	
  with	
  an	
  average	
  of	
  1,750	
  lbs/A	
  
ì  2011	
  –	
  140,000	
  acres	
  with	
  an	
  average	
  of	
  1,690	
  lbs/A	
  

ì  Plan@ng	
  Date:	
  May	
  25-­‐June	
  15th	
  

ì  Harvest	
  Dates:	
  September	
  5st	
  –	
  October	
  5th	
  	
  

	
  

Importance	
  

Nutri@on	
   Local	
  Market	
  
Demand	
  

Diversify	
  Crop	
  
Rota@on	
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Nutrition	
  

Calories	
   Protein	
   Carbs	
   Fiber	
   FaCy	
  
Acids	
  

Sugars	
  

grams	
  per	
  100	
  g	
  
Kidney	
  
Bean	
  

333	
   24	
   60	
   25	
   1	
   2	
  

Soybean	
   446	
   37	
   30	
   9	
   20	
   7	
  
Corn	
   365	
   9	
   74	
   7	
   5	
   1	
  

Dry	
  beans	
  are	
  high	
  in	
  protein/fiber,	
  	
  
	
   	
  but	
  also	
  low	
  in	
  fat/

cholesterol	
  

Featured	
  as	
  a	
  MN	
  Farm-­‐to-­‐School	
  food	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (1/2	
  cup	
  per	
  week)	
  

Locally	
  Grown	
  for	
  Local	
  Nutrition	
  

Diversification	
  of	
  Crop	
  Rotation	
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Examples	
  of	
  Crop	
  Rotations	
  

Lower	
  Diversity	
   Higher	
  Diversity	
  

Corn,	
  Soybeans	
  

Alfalfa,	
  Alfalfa,	
  Corn,	
  Dry	
  
Beans,	
  Wheat	
  

Biological	
  Nitrogen	
  Fixation	
  

ì  Main	
  source	
  of	
  N	
  for	
  organic	
  
systems,	
  besides	
  manure	
  

ì  Symbio@c	
  rela@onship	
  with	
  
Rhizobia	
  bacteria	
  

ì  Improve	
  yields	
  of	
  dry	
  beans	
  
and	
  possibly	
  that	
  of	
  other	
  
crops	
  in	
  rota@on	
  

ì  Dry	
  beans	
  as	
  alterna@ve	
  to	
  
soy	
  in	
  rota@on	
  

Rhizobia nodules 

Overview	
  

Bean	
  Basics	
  

Minnesota	
  
Research	
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Dry	
  Beans	
  in	
  Organic	
  Systems	
  

More	
  diverse	
  
crop	
  rota@ons	
  

More	
  
mechanical	
  
weed	
  control	
  

Use	
  of	
  organic	
  
fer@lizers	
  

	
  

ì  Breeding	
  for	
  organic	
  
systems	
  needs	
  to	
  be	
  
conducted	
  
specifically	
  under	
  
organic	
  condi@ons	
  

Edible	
  Bean	
  Research	
  in	
  Organic	
  Systems	
  

Weed	
  
Control	
  

Tillage	
  
Method	
  

Row	
  
Spacing	
  

Rota@on	
  
Benefits	
  

3	
  Year	
  
Rota@on:	
  
Alfalfa	
  or	
  
Corn,	
  Dry	
  
Beans,	
  
Wheat	
  	
  

Variety	
  
Evalua@on	
  

Yield	
  &	
  
Quality	
  of	
  
24	
  Market	
  

Class	
  
Varie@es	
  

Heirloom	
  
Breeding	
  

Evalua@on	
  
&	
  

Selec@on	
  
within	
  
Cul@vars	
  

Market	
  
Analysis	
  

CSA	
  

Co-­‐op	
  

Distributor	
  

Mechanical	
  Weed	
  Control	
  

Field	
  Cul@vator	
   Tine	
  Weeder	
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Weed	
  Management	
  Experiment	
  

3	
  Treatments	
  

Tine	
  Weeding	
  15”	
  Rows	
  

Cul@va@on	
  &	
  	
  
Tine	
  Weeding	
  30”	
  Rows	
  

Cul@va@on	
  30”	
  Rows	
  

Preliminary	
  Data	
  Suggests:	
  
ì  Weed	
  biomass	
  was	
  

significantly	
  affected	
  by	
  
@llage,	
  variety,	
  and	
  the	
  
interac@on	
  between	
  the	
  
two	
  

ì  Tine	
  weeding	
  of	
  plots	
  with	
  	
  
15”	
  rows	
  had	
  greatest	
  
effect	
  on	
  weeds	
  	
  

ì  Breeding	
  for	
  adap@on	
  to	
  narrow	
  rows	
  and	
  mechanical	
  weed	
  control	
  

Edible	
  Bean	
  Research	
  in	
  Organic	
  Systems	
  

Weed	
  
Control	
  

Tillage	
  
Method	
  

Row	
  
Spacing	
  

Rota@on	
  
Benefits	
  

3	
  Year	
  
Rota@on:	
  
Alfalfa	
  or	
  
Corn,	
  Dry	
  
Beans,	
  
Wheat	
  	
  

Variety	
  
Evalua@on	
  

Yield	
  &	
  
Quality	
  of	
  
24	
  Market	
  

Class	
  
Varie@es	
  

Heirloom	
  
Breeding	
  

Evalua@on	
  
&	
  

Selec@on	
  
within	
  
Cul@vars	
  

Market	
  
Analysis	
  

CSA	
  

Co-­‐op	
  

Distributor	
  

Three-­‐Year	
  Rotation	
  Experiment	
  

Treatments	
  

1st	
  year	
  crop–	
  
corn	
  or	
  alfalfa	
  

Bean	
  varie@es	
  as	
  
second	
  year	
  

crop	
  

Nitrogen	
  and	
  
bean	
  effect	
  on	
  

wheat	
  

ì  Determine	
  the	
  rota@on	
  benefits	
  (including	
  fer@lizer	
  N	
  
equivalency)	
  of	
  edible	
  beans	
  and	
  soybeans	
  under	
  
organic	
  management	
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1st	
  year:	
  	
  
Corn	
  or	
  Alfalfa	
  

2nd	
  year:	
  	
  
Dry	
  Field	
  Beans	
  

3rd	
  year:	
  	
  
Wheat	
  

Edible	
  Bean	
  Research	
  in	
  Organic	
  Systems	
  

Weed	
  
Control	
  

Tillage	
  
Method	
  

Row	
  
Spacing	
  

Rota@on	
  
Benefits	
  

3	
  Year	
  
Rota@on:	
  
Alfalfa	
  or	
  
Corn,	
  Dry	
  
Beans,	
  
Wheat	
  	
  

Variety	
  
Evalua@on	
  

Yield	
  &	
  
Quality	
  of	
  
24	
  Market	
  

Class	
  
Varie@es	
  

Heirloom	
  
Breeding	
  

Evalua@on	
  
&	
  

Selec@on	
  
within	
  
Cul@vars	
  

Market	
  
Analysis	
  

CSA	
  

Co-­‐op	
  

Distributor	
  

Market	
  Class	
  Variety	
  Evaluation	
  

ì  Commercial	
  edible	
  dry	
  
and	
  soy	
  beans	
  

ì  Determine:	
  
ì  Yield	
  and	
  quality	
  
ì  Days	
  to	
  harvestable	
  

maturity	
  
ì  Early	
  plant	
  vigor	
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Edible	
  Bean	
  Research	
  in	
  Organic	
  Systems	
  

Weed	
  
Control	
  

Tillage	
  
Method	
  

Row	
  
Spacing	
  

Rota@on	
  
Benefits	
  

3	
  Year	
  
Rota@on:	
  
Alfalfa	
  or	
  
Corn,	
  Dry	
  
Beans,	
  
Wheat	
  	
  

Variety	
  
Evalua@on	
  

Yield	
  &	
  
Quality	
  of	
  
24	
  Market	
  

Class	
  
Varie@es	
  

Heirloom	
  
Breeding	
  

Evalua@on	
  
&	
  

Selec@on	
  
within	
  
Cul@vars	
  

Market	
  
Analysis	
  

CSA	
  

Co-­‐op	
  

Distributor	
  

Heirloom	
  Selection	
  and	
  Breeding	
  	
  

ì  “Old	
  varie1es	
  s1ll	
  maintained	
  by	
  gardeners	
  and	
  
farmers,	
  par1cularly	
  in	
  isolated	
  or	
  ethnic	
  
communi1es”	
  –	
  Seed	
  Savers	
  Exchange	
  

ì  LiCle	
  informa1on	
  regarding	
  pedigree	
  and	
  history	
  

ì  Bold	
  markings,	
  unique	
  tastes,	
  and	
  interes1ng	
  
histories	
  that	
  make	
  them	
  aCrac1ve	
  to	
  consumers	
  

Heirloom	
  Yield	
  Stability	
  

ì  Generally	
  poor	
  
performers	
  (less	
  
than	
  700	
  kg/A)	
  

ì  Lack	
  of	
  general	
  
adaptability	
  

ì  Poten@al	
  for	
  
gain	
  from	
  
selec@on	
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Selection	
  Within	
  Heirlooms	
  

ì  Maintain	
  high	
  degree	
  of	
  varia@on	
  

ì  Perform	
  replicated	
  evalua@on	
  trials	
  to	
  establish	
  gain	
  from	
  selec@on	
  

Edible	
  Bean	
  Research	
  in	
  Organic	
  Systems	
  

Weed	
  
Control	
  

Tillage	
  
Method	
  

Row	
  
Spacing	
  

Rota@on	
  
Benefits	
  

3	
  Year	
  
Rota@on:	
  
Alfalfa	
  or	
  
Corn,	
  Dry	
  
Beans,	
  
Wheat	
  	
  

Variety	
  
Evalua@on	
  

Yield	
  &	
  
Quality	
  of	
  
24	
  Market	
  

Class	
  
Varie@es	
  

Heirloom	
  
Breeding	
  

Evalua@on	
  
&	
  

Selec@on	
  
within	
  
Cul@vars	
  

Market	
  
Analysis	
  

CSA	
  

Co-­‐op	
  

Distributor	
  

Local	
  Market	
  Demand	
  

ì  Market	
  analysis	
  was	
  coordinated	
  between	
  the	
  University	
  of	
  
Minnesota	
  School	
  of	
  Agronomy	
  and	
  the	
  Regional	
  Sustainable	
  
Development	
  Partnerships	
  

ì  Surveyed	
  regional	
  co-­‐ops,	
  distributors,	
  and	
  CSAs	
  

ì  Objec@ve:	
  To	
  evaluate	
  avenues	
  for	
  incorpora@ng	
  dry	
  beans	
  into	
  
the	
  local	
  food	
  system	
  

ì  Key	
  personnel:	
  
ì  Kathy	
  Draeger	
  
ì  Greg	
  Schweser	
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Conclusions	
  Drawn	
  from	
  CSA	
  Markets	
  

Growers	
  perceived	
  the	
  
following	
  barriers	
  to	
  growing	
  
and	
  marke@ng	
  dry	
  beans:	
  

ì  Quality	
  issues	
  

ì  Labor-­‐intensive	
  processing	
  

ì  Difficulty	
  price	
  semng	
  

57%	
  

43%	
  

Figure	
  6:	
  Have	
  you	
  ever	
  grown	
  
dry	
  beans	
  for	
  any	
  purpose?	
  

Yes	
  

No	
  

Over	
  50%	
  of	
  surveyed	
  CSAs	
  have	
  grown	
  
dry	
  beans	
  for	
  personal	
  consump@on	
  or	
  
commercial	
  sale	
  

Most	
  direct	
  route	
  to	
  consumer	
  

Conclusions	
  Drawn	
  from	
  Co-­‐ops	
  	
  

ì  Demand	
  for	
  organic	
  
and	
  local	
  dry	
  beans	
  

ì  Managers	
  would	
  
consider	
  lowering	
  
mark-­‐ups	
  for	
  local	
  
beans	
  

ì  Great	
  niche	
  market	
  for	
  
heirloom	
  varie@es	
  

Distributor	
  Insight	
  

ì  Willing	
  to	
  distribute	
  organic	
  
and	
  heirloom	
  varie@es	
  

	
  	
  

0	
   1	
   2	
   3	
   4	
   5	
   6	
   7	
   8	
  

Quality	
  (appearance,	
  moisture	
  content)	
  
Rela@onship	
  

Experience	
  of	
  growers	
  
Compa@bility	
  with	
  equiptment	
  	
  

Price	
  
Ability	
  to	
  produce	
  beans	
  quickly	
  	
  

Grown	
  in	
  a	
  food	
  safe	
  manner	
  	
  

Number	
  of	
  respondents	
  	
  

What	
  important	
  factors	
  do	
  you	
  consider	
  when	
  purchasing	
  beans	
  
from	
  growers?	
  

ì  Require	
  large	
  quan@@es	
  that	
  
are	
  high	
  quality 	
  	
  

ì  Provide	
  agronomic	
  	
  
services	
  to	
  partners	
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Future	
  Work	
  

ì  Local	
  Market	
  Analysis	
  

ì  Molecular	
  Diversity	
  

ì  Nutri@onal	
  Composi@on	
  

ì  Culinary	
  Taste	
  Tests	
  

Funding	
  Provided	
  By:	
  	
  

Find	
  the	
  slides	
  and	
  recording	
  of	
  this	
  presenta@on	
  at	
  
hRp://www.extension.org/pages/69284	
  	
  	
  	
  	
  	
  	
  
	
  
Register	
  for	
  upcoming	
  webinars	
  and	
  view	
  recorded	
  
eOrganic	
  webinars	
  at	
  
hRp://www.extension.org/pages/25242	
  
p://www.extension.org/pages/25242	
  
Addi@onal	
  organic	
  farming	
  ques@ons?	
  Ask	
  them	
  at	
  
hRps://ask.extension.org/groups/1668	
  
	
  
We	
  need	
  your	
  feedback!	
  Please	
  fill	
  out	
  our	
  follow-­‐up	
  
email	
  survey!	
  


