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The Effects of Mycorrhizal Suppression on Tallgrass Prairie Forbs 

Kerri Kobbeman 

ABSTRACT 

The effects of mycorrhizal suppression by the fungicide Benomyl on the growth, demography, photosynthesis, and 
water relations of Aster sericeus, Salvia azurea, and Artemesia ludoviciana were studied at benomyl treated and 
control plots in watersheds 1 B and 20D of the Konza Prairie Research Natural Area, Manhattan, KS from June 
through July of 1996. Also, end of season biomass was determined through destructive harvesting of each forb 
species, as well as inflorescence production and percent root colonization by mycorrhizae. Aboveground biomass 
was estimated non-destructively throughout the growing season using the following regression equations fit to 
destructive sampling on June 11 of the height, stem diameter and dry weight of 35 specimens of each species: S. 

azurea = 0.036 + 0.00069n(d 2/4)h, A. ludoviciana = 0.037 + 0.00097n(d 2/4)h, and A. sericeus =
0.517 +0.78891d, where the biomass (g), d and h (cm), and r 2 =0.93, 0.93, and 0.94, respectively. Benomyl and 
control samples (n = 36) of each species were tagged at each site and measured on June 18, July 1 and July 18 to 
estimate plant biomass, and relative growth rate (RGR) over each pair of sampling dates. The plant biomasses of 
the control plots were significantly higher on June 18 and July 1 than the Benomyl plots. A. sericeus had mean 

plant biomasses of 0.38 ± 0.05g, 0.44 ± 0.05g, and 0.45 ± 0.1 Og in the control plots. In the Benomyl plots the mean 
plant biomasses were 0.33g ± 0.05g, 0.42 ± 0.04g, and 0.45 ± 0.04g. A. ludoviciana had plant biomasses of 
0. 13 ± 0.02g, 0.12 ± 0.03g, and 0.16 ± 0.03g for the respective times in the control plots. In the Benomyl plots the
mean plant biomass for each date were 0.16 ± 0.04g, 0.18 ± 0.04g, and 0.21 ± 0.05g. The Benomyl treated A.

ludoviciana had significantly higher biomass on July 1. The only significant difference in RGR between the control
and Benomyl samples between June 18 and July 1 for A. ludoviciana. No significant differences were found
between the control and Benomyl plots for photosynthesis or water potential. All three forbs were more abundant

in the treated plots, significantly so in A. ludoviciana and S. azurea. Significantly more stems and stems/clone were
recorded for S. azurea and A. sericeus when the mycorrhizal colonization was inhibited. This is probably due to
decreased competition from dominant C4 grasses, which are unable to thrive in the absence of mycorrhizae, allowing
the forbs to become more successful. Mycorrhizal root colonization was significantly higher in the control plots for 
all three forbs. Inflorescence production observed in S. azurea and A. sericeus was significantly higher in the control 
plots on the unburned sites. The final biomass production of S. azurea was significantly higher in the unburned 

control plots and A. Ludoviciana was significantly higher when mycorrhizal colonization was inhibited. 

INTRODUCTION 

Previous studies have shown that mycorrhizal fungi 
enter into a mutualistic relationship with plant roots in 
which the fungi become integrated into the physical 
structures of the root (Atlas and Bartha, 1987). 
Mycorrhizae have been shown to perform multiple 
functions in plant communities. The known relationship 
between mycorrhizal dependency and competitive 
ability may influence plant growth, demography, and 
abundance in grassland communities (Hetrick et al., 
1989). Mycorrhizae are known to exert substantial 
effects on plant growth and fitness, therefore their 
benefits should be assessed in natural conditions on a 
wider range of plant species. I observed the effects of 
mycorrhizal suppression on Artemesia /udoviciana, 

Salvia azurea, and Aster sericeus, three tallgrass prairie 
forbs at Konza Prairie Research Natural Area, a native 
tallgrass prairie. 

An intimate alliance is established between plants 
and vesicular arbuscular mycorrhizal (VAM) fungi. In 
this mutualistic symbiosis the fungus is supplied with 
carbohydrates from the host and in return the fungi 
facilitate the uptake of nutrients from the soil (Hartnett 
et al., 1994). Mycorrhizal fungi form specialized 

structures, arbuscules, in plant root cells which act as 
the site for nutrient transfer. A network of fungal 

hyphae radiate into the soil around the roots and 
increase the surface area, thus enhancing nutrient 
absorption (Newsham et al., 1995). 

The widespread existence of mycorrhizal association 
between fungi and plant roots attests to the importance 
of the relationship (Atlus and Bartha, 1987). In fact, 
mycorrhizal fungi have been proven to be nearly 
ubiquitous on tallgrass prairies, such as Konza. Plants, 
however, may vary in their mycorrhizal dependency and 
responsiveness (Hetrick et al., 1994). Obligate 

mycotrophs, such as C
4 

grasses, require the symbiosis 
in order to achieve maximum growth and development. 
On the other hand, facultative mycotrophs, such as 
most cool season C

3 
grasses, benefit from the 

symbiosis but do not necessarily need it to survive. 
Forbs have been shown to give diverse responses, from 
large positive growth to negative growth (Hetrick et al., 
1992). Due to these differences in plant dependency, 

· mycorrhizae may mediate plant competition, which is an
important process influencing plant growth dynamics,
demography and communities in grasslands (Hetrick et
al., 1994).

Although mycorrhizae are best known for their ability 
to improve plant-phosphorous relations, they also serve 
a variety of other functions. They have been shown to 












