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Hairy Vetch in sustainable agriculture systems 

(+) Winter annual legume, high biomass and nitrogen 
fixation, cold tolerant, evidence of disease suppression in 
veggie systems, improved soil aggregation, weed 
suppression. 

(-) Some hard seededness, out-crosser(?), susceptible to 
extreme heat or cold, (OK in zones 7-4), may harbor 
nematodes over winter, few improved cultivars 

AU-early cover, Merrit (Mosijids, Auburn, AL) 
Groff (Cover crop solutions, S. Groff, PA) 
Purple Bounty & Prosperity (Tom Devine, USDA-ARS MD) 
Madison (Nebraska), Albert Lea, other VNS  
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Hairy Vetch in sustainable agriculture systems 

Farming 
Systems 
Project (FSP) 
USDA-Beltsville 
16 yr. 5 system comparison 
2 conventional 3 organic 
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Figure	
  1.	
  The	
  Vicia	
  villosa	
  germplasm	
  collecIon	
  used	
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  this	
  study	
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sourced	
  from	
  the	
  USDA-­‐NaIonal	
  Plant	
  Germplasm	
  CollecIon	
  which	
  was	
  
originally	
  collected	
  from	
  sites	
  throughout	
  the	
  world.	
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Hairy Vetch improvement via classic methods 

• Tom Devine made 
selections from AU-early 
cover and close 
relatives 
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Hairy Vetch improvement via classic methods 

• Tom Devine made 
selections from AU-early 
cover and close 
relatives 
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He recently retired and 
I inherited an experiment  	
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Global	
  sources	
  of	
  the	
  Vicia	
  villosa	
  USDA-­‐NaIonal	
  Plant	
  Germplasm	
  CollecIon	
  

 Table 1. Origin & number of accessions from each country  
Afghanistan 3 China 2 Greece 5 Spain 2 
Argentina 1 Cyprus 1 Iran 6 Syria 2 
Australia 1 Denmark 1 Israel 1 Tajikistan 1 
Belgium 1 Fmr. Soviet Union 2 Italy 1 Turkey 7 
Bulgaria 2 France 2 Portugal 2 U.S.A. 14 
Canada 1 Germany 1 Russia 2 Yugoslavia 2 

Hairy Vetch improvement via molecular assisted 
methods 

J. J. Steiner et al. Crop Science 41:1968-1980 (2001) 
 
A Description and Interpretation of the NPGS Birdsfoot 
Trefoil Core Subset Collection 
 
 

Hairy Vetch improvement via molecular assisted 
methods 
• We conducted Amplified Fragment Length 
Polymorphism (AFLP) analysis with the objective of 
characterizing the genetic relatedness among all 
vetch accessions in the USDA germplasm collection	
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Hairy Vetch improvement via molecular assisted 
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Figure 2. 
Hierarchical clustering 
of worldwide Vicia 
villosa accessions 
based on amplified  
fragment length 
polymorphism (AFLP) 
marker analysis.  
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Rhizobium leguminosarum ecology in organic farming 
systems 

• Grossman Lab at  
North Carolina State Univ. 
 
• Fullbright Scholar 
Nape Mothapo 
 
Explore Rhizobium ecology 
in relation to the host’s 
genotype 
 

Hairy	
  vetch	
  (HV)	
  genotypes	
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Five	
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  of	
  geneIcally-­‐similar	
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  of	
  Vicia	
  
villosa	
  were	
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Rhizobium leguminosarum ecology in organic farming 
systems 
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  mass	
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V. villosa genotype affects nodulation 
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Hairy Vetch improvement via molecular assisted 
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Figure 2. 
a. Hierarchical clustering 
of worldwide Vicia villosa 
accessions based on 
amplified  
fragment length 
polymorphism (AFLP) 
marker analysis.  
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b. Proportion of total 
plant nitrogen derived 
from biological nitrogen 
fixation (%BNF).15N 
natural abundance 
relative to a non-
leguminous reference  
plant was used to 
determine BNF. 
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• Vetch genomic markers were able to predict 
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biomass and nitrogen accumulation. 
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Conclusions 
 
• Vetch genomic markers were able to predict 
relationships among known related provenance 

• There are predictable patterns among between 
genotype and flowering 

•  Nodulation and nodule mass is correlated to plant 
biomass and nitrogen accumulation.  

• Vetch genotype is responsible for about 44% of the 
nodule rhizobial community structure.  

Questions and Directions 

• Hard Seededness 
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• Vetch in mixtures (BNF, weed suppression, decomp.) 
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Questions and Directions 

• Hard Seededness 

• Vetch in mixtures (BNF, weed suppression, decomp.) 

• Cold Hardiness / adaptation to change 

• Flowering Mechanism 

• Outcrossing 

Linking Hairy Vetch (Vicia villosa Roth) 
Germplasm diversity to Traits Facilitating 

Improved Nitrogen Fixation 
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