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Abstract 

Warm-season (C 4 ) and cool-season (C 3 ) mycorrhizal grasses were 63–215 and 0.12–4.1 times larger in dry 
weight than non-inoculated controls, respectively. Nonmycorrhizal warm-season plants did not grow and 
frequently died, while cool-season plants grew moderately well in the absence of mycorrhizal symbiosis. Like 
warm-season grasses, tallgrass prairie forbs were highly dependent on mycorrhizal symbiosis, even though 
they are not known to employ the C 4  photosynthetic pathway. Thus, phenology may be more critical than 
photosynthetic pathway in determining mycorrhizal dependence. Warm-season grasses and forbs had 
coarser, less frequently branched root systems than cool-season grasses, supporting the hypothesis that 
mycorrhizal dependence is related to root morphology. Cool-season grasses may have developed more 
fibrous root systems because mycorrhizal nutrient uptake was not effective in the colder temperate 
environment in which they evolved. In contrast, warm-season plants and dependence on mycorrhizal fungi 
may have coevolved, because both symbionts are of tropical origin 
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Abstract 
The effect that arbuscular mycorrhizal (AM) inoculum has on the development of an early successional tallgrass 
prairie restoration was investigated in field plots of a recently disturbed area in Minnesota, U.S.A. Mycorrhizal 
inoculum reproduced from a native prairie was placed below a mix of prairie seed. Two sets of control plots were 
established, those with seed only and those with seed and a sterilized soil. By the end of 15 months, plants in the 
inoculated plots had a significantly greater percentage of roots colonized by AM fungi. While inoculation had no effect 
on total percent cover of plants, percent cover of native planted grasses was significantly greater in the inoculated 
plots than in the two sets of controls. The increase in percent cover of native grasses may increase the rate of 
succession by allowing these grasses to outcompete the ruderal species also present at the site. Our findings 
suggest that inoculation with arbuscular mycorrhizae promotes the development of early successional tallgrass prairie 
communities. Key words : mycorrhizae, prairie, reclamation, plant community, inoculation, restoration. 
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Abstract 
The impact of mycorrhizal symbiosis on growth of  Andropogon gerardii  (big bluestem) and  Koeleria pyranidata 
(junegrass) was compared.  Andropogon gerardii  was 98% dependent on the symbiosis, whereas  K .  pyranidata 
displayed less than 0.02% dependence. Mycorrhizal fungus inoculation resulted in 50 times larger  A .  gerardii  plants 
but did not alter growth of  K .  pyranidata . When competing in pairs,  A .  gerardii  dominated when the mycorrhizal 
symbiosis was present and  K .  pyranidata  dominated when it was not present. Dry weight of mycorrhizal  A .  gerardii 
was altered, whether grown alone or with  K .  pyranidata , but mycorrhizal  K .  pyranidata  grew well only in the absence 
of competition and failed to grow appreciably if  A .  gerardii  was present. Without mycorrhizal fungus inoculation,  A . 
gerardii  did not grow and had no deleterious effects on  K .  pyranidata . When P fertilization was substituted for 
mycorrhizal fungus inoculation,  A .  gerardii  grew better alone than in competition with  K .  pyranidata  at low P levels but 
was not affected by competition at high P levels.  Koeleria pyranidata  was not affected by competition at low P levels, 
but high P fertilization resulted in reduced dry weight of  K .  pyranidata  plants when in competition with  A .  gerardii . 
Phenologic separation of growing seasons avoids interspecific competition between these two grasses and may be 
one mechanism contributing toward their coexistence. Since low temperatures limit mycorrhizal nutrient uptake, 
phenologic separation of growing seasons could also avoid the competitive advantage of warm-season grasses 
conferred by their mycorrhizal dependence. 

 

 

 

 

 

 

 

 





 



 

 

 

 

 


