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Intermediate wheatgrass (IWG)  is a perennial crop which 
can be used as forage,  reduce nitrogen leaching, and 
promote carbon mineralization. It is known for the long 
fibrous root structure that can extend up to 3-4 feet 
(Barkworth & D.R. Dewey).  IWG is a newly domesticated 
which has been found to grow well when intercropped with 
legumes in some settings. When IWG is planted within a 
mixture of self-regenerating annual legume, subterranean 
clover, the biomass of kerza outcome is adequate (Hayes 
et al., 2016). Legumes have a mutualistic relationship with 
some rhizobia bacteria, which fix nitrogen that can be used 
by plants (Ciccolella, Raynard, Mei, Church, & Ludwig, 
2010).

Intercropping legumes- such as red clover, alfalfa, and 
white clover- with kernza may provide mineralized N in the 
soil, suppress weeds, and serve as feed for livestock in 
agroecosystems. Red clover gets  92% of its nitrogen from 
biological fixation when grown with other grasses 
(Thilakarathna, M. S. et al., 2016). Depending on soil 
quality and type, alfalfa can have an abundant amount of 
nodules (Neumann, U. et al., 2011). White clover has a 
sufficient amount of atmospheric 𝛿15N when planted with 
perennial rye (Burchill, W., 2014). 

HYPOTHESIS:
𝛿15N will vary in legume and intermediate 
wheatgrass tissue by legume species and 
location 

INTRODUCTION

● There was no difference in  𝛿15N between legume 
species, implying that nitrogen fixation rates among red 
clover, white clover, and alfalfa are all similar when 
grown with intermediate wheatgrass.

● Rosemount IWG received higher levels of 𝛿15N than 
Lamberton IWG 

RESULTS

This study suggests that when planting IWG, intercropped legume 
species does not affect how much nitrogen is fixed in general, nor 
does it affect how much atmospherically derived nitrogen 
intermediate wheatgrass accumulates. Future research should explore 
agronomic effects of intercropping intermediate wheatgrass with 
legumes, for example, how is intermediate wheatgrass yield affected 
by legume intercrop species. Future research should also explore the 
effect of legume intercrop species on ecosystem services such as 
carbon mineralization, nitrate leaching prevention, and erosion 
control. 

Future research should also explore the effect of legume intercrop 
species on ecosystem services such as carbon mineralization, nitrate 
leaching prevention, and erosion control. 

Our line of inquiry will ultimately help farmers looking to adopt a 
dual-use perennial system that can be harvested for both forage and 
grain. Between the types of legumes, it can be a choice for the farmer 
based off of price and preference for future use when being 
intercropped with intermediate wheatgrass. 

CONCLUSION

● Red clover, alfalfa, and white clover were 
intercropped with IWG to determine 
whether or not it would have the same 
relationship like other legumes and IWG. 

● There were 104 samples total; 42 
Intermediate wheatgrass, 15 alfalfa, 18 red 
clover, 10 white clover, collected and 
ground.

● Plant biomass was weighed on a 
microscale to 10 mg +/- 0.005 to be 
analyzed by Elementar Americas.

● Prepared for the elemental analyzer (vario 
PYRO cube) for organic elemental analysis 
(C and N) and an isotope ratio mass 
spectrometer (IsoPrime100) for stable 
isotope analysis (for 𝛿15N).

● Used R statistical language to conduct an 
ANOVA with a P<0.05. 

METHODS 
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Image 1: Shows a field of IWG planted with legume. (Copyrights 
of Michelle Dobbratz)

Image 2: Microscale and samples used in weighing.

Graph 3: Shows the amount of 𝛿15N in IWG at the Lamberton location.

Graph 1: Shows the differences in the types of legumes based off of the 𝛿15N analysis, where 
the standard error bars show that there was no significant difference.

DISCUSSION

Graph 2: Shows the amount of 𝛿15N in IWG at the Rosemount location. 
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