
Terms

Endophyte - an endosymbiont, often a bacteria or fungus, that lives within a plant
or at least part of its life cycle without causing apparent disease. Endophytes are 
ubiquitous and have been found in all the species of plants studied to date; 
however, most of these endophyte/plant relationships are not well understood.

Vertical transmission - endophytes that are asexualy transmitted via fungal hyphae
penetrating the host’s seeds (e.g. Neotyphodium). Since their reproductive
fitness is intimately tied to that of their host plant, these fungi are often mutualistic

Horizontal transmission - endophytes are sexual and transmit via spores that can 
be spread by wind and/or insect vectors. Since they spread in a similar way to 
pathogens, horizontally transmitted endophytes are often closely related to 
pathogenic fungi.



Locoweed Endophyte



Correlation between endophyte infection and 
mean swainsonine content



Correlation between swainsonine production of endophyte
strains compared to the locoweed populations from which

they were isolated 



Mean swainsonine concentrations for
the major Astragalus and Oxytropis locoweeds

Species Variety N Swainsonine SE Min Max 
   ------------------% ------------------ 
A. wootoni  11 0.37 0.06 0.25 0.43 
A. pubentissimus  10 0.21 0.012 0.16 0.27 
       
A. mollissimus earleii 30 0.22 0.012 0.01 0.38 
 mollissimus 15 0.14 0.007 0.11 0.21 
 thompsonii 25 0.002  0 0.008 
       
A. lentiginosus diphysus 10 0.23 0.018 0.18 0.39 
 lentiginosus 5 0.15 0.016 0.11 0.19 
 wahweapensis 10 0.15 0.019 0.002 0.20 
 araneosus 15 0.11 0.011 0.001 0.14 
       
O. sericea sericea 26 0.04 0.005 0 0.09 
       
 



Mean swainsonine concentrations and variance for
some Astragalus and Oxytropis non-locoweeds

Species Variety N Swainsonine SE Min Max 
Non - locoweed species      
A. alpinus  1 0    
A. amphioxys  8 0.001  0 0.005 
A. cibarius  5 0    
A. coltonii  5 0    
A. filipes  2 0    
O. campestris  1 0    
 



Correlation between swainsonine and the presence of
the endophyte as detected by culturing methods and PCR

in the major locoweed species

Species Variety Swainsonine  Endophyte 
      Culture PCR 
  + - Low  + -  
      
A. wootoni  11 0 0  11 0 11 
A. pubentissimus  10 0 0  9 1 10 
         
A. mollissimus earleii 30 0 0  27 3 30 
 mollissimus 15 0 0  12 3 15 
         
A. lentiginosus diphysus 10 0 0  8 2 10 
 lentiginosus 5 0 0  5 0 5 
 wahweapensis 9 0 1a  8 2 10 
 araneosus 13 0 2 a   14 1 15 
         
O. sericea sericea 22 1 a 3 a   22 4 26 
         
Total   125 1 a 6 a  116 16 132 
 



Correlation between swainsonine and the presence of
the endophyte as detected by culturing methods and PCR

in other Astraglus species

Species Variety Swainsonine  Endophyte 
      Culture PCR 
  + - Low  + -  
      

a Swainsonine at  or below detection level (0.001)      
A. mollissimus thompsonii 0 16 a 9 a  1 24 25 
A. amphioxys  0 6 a 1 a  0 7 7 
 



O. Lambertii populations representing three varieties 
and their mean swainsonine concentrations



Map of O. Lambertii populations



Conclusions

- A fungal endophyte is responsible for swainsonine biosynthesis

-Astragalus species generally have higher swainsonine concentrations
than do Oxytropis species

- Not all plants that contain the endophyte produce detectable levels
of swainsonine

- Not all populations of the same species contain swainsonine at 
detectable levels
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