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The 60-acre unplowed Faville Prairie (a remnant of the once-extensive 
Crawfish Prairie) supports 150 plant species. With so many species, 
diversity-function theory predicts very high productivity with 

complementary growth and resource use by various types of species. We 
tested these predictions in summer 2006 by measuring the productivity of 
Faville Prairie where many native plants were dominant and compared their 
performance to that of invasive reed canary grass, which thrives at a site along 
the edge of the Crawfish River. At the same time, we determined seasonal 
variations in total biomass and the biomass of four functional groups.

How diverse is the wetter part of Faville Prairie? 
 By recording the species present each time we sampled, we learned that the 
average number of species per 0.25-m2 quadrat increased from four in May to 
ten in June and August. The total number of species we found in all quadrats 
increased from 20 in May to 35 in August (Figure 1). In stark contrast, the 
reed canary grass stand averaged little more than one species per quadrat 
and a total of 4 species in August for the 10 quadrats we harvested. Theory 
predicts that the diverse native prairie should produce far more biomass than 
the reed canary grass.

How productive is Faville Prairie?
 While it is easy to predict differences in productivity, it is extremely difficult 
to measure them. Five times during summer 2006 (May, June, July, August 
and November), we clipped vegetation in ten 0.25m2 quadrats in the native and 
invaded areas of Faville Prairie. In the native site, we separated biomass into live, 
standing dead, and litter components for each of four functional groups (woody 
species, forbs, grasses and sedges). The three components for our four functional 
groups and 10 quadrats produced over 250 bags of biomass, which were dried for 
two weeks at 60º C and weighed.
 Next, we moved from the field to the computer. Not satisfied with a single 
calculation for annual aboveground productivity, we compared results from 25 
formulae (Jelinski 2007). For example, one estimate was simply the peak live 
biomass, another summed increments in live biomass, and others took into ac-
count changes in standing dead biomass and litter. Estimates ranged from about 
300 g/m2 per year to nearly twice as much. The average of these 25 measures 
became our standard for comparing diverse native prairie with monotypic 
reed canary grass. The native prairie produced an average of 501.1 (± standard 
error of 68.1) g/m2 per year. Standing dead biomass did not increase until live 
biomass began decreasing towards the end of the season, indicating a significant 
senescence of plant material. Litter mass fluctuated temporally, but showed no 
clear trend.
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Figure 1. Species diversity as average number of species per 0.25-m2 quadrat 
and species richness as total species encountered in all 10 quadrats.
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How does biomass change during the growing 
season?
 Live biomass became measurable in May and peaked in July at 478 ± 151.6g 
m-2 (Figure 2). It dropped to zero by the November sampling date. As early-
season plants began to die, their senescing biomass shifted to the “standing dead” 
category and later appeared as litter.
 Over the 2006 growing season, the four functional groups peaked at different 
times (Figure 2; Anderson 2007):

• Woody species (mostly Salix spp., willows) peaked in July. 
• Forbs (predominantly Silphium terebinthinaceum, prairie dock, and 

Siphium laciniatum, compass plant) peaked in July and remained 
high in August. 

• Grasses (mostly Andropogon gerardii, big bluestem, Calamagrostis 
canadensis, bluejoint grass, and Sporobolus heterolepis, prairie 
dropseed) peaked in August. 

• Sedges (Carex spp., mostly C. lasiocarpa and C. stricta) contributed 
the least biomass, around 40 g/m2 in June, July and August.

Thus, the seasonal progression (Figure   2) begins in May when woody species 
make up almost 80% of the live biomass, and continues through August, when 
forbs make up 43%, grasses 30%, woody plants 17%, and sedges 10%. By 
plant family, Salicaceae achieved peak biomass (~35 g/m2) in July, while others 
peaked in August: Asteraceae (~45 g m-2), Poaceae (~33 g/m2) and Cyperaceae 
(~11 g/m2). Note, however, that Faville Prairie has a very patchy species 
distribution (Partch 1962), so random sampling provides only an estimate of 
species contributions. 

How did diversity contribute to productivity?
 We saw some temporal segregation of resource use, in that woody plants had 
early peaks in live biomass, while forbs and grasses peaked in July and August. 
However, the majority of the wet prairie’s annual production was contributed by 
fewer than 20% of the species sampled. Three co-dominant native grasses (A. 
gerardii, C. canadensis and S. heterolepis) and two dominant forbs (Silphium 
terebinthinaceum and S. laciniatum) contributed most to the live biomass. Thus, 
this remnant prairie remains diverse in the presence of a small number of highly 
productive species. 

How did native prairie productivity compare with 
that of monotypic reed canary grass?
 In contrast with the prairie remnant (average of 7.7 species per quadrat and 36 
species total), the reed canary grass stand averaged 1.6 species per quadrat, and 
only 9 species total. Reed canary grass dominated as a monotype. Aboveground 

productivity for the prairie averaged 501 g/m2/year – about half that for reed 
canary grass (1,003 g /m2/yr). Adding belowground estimates, the totals were 
1,060 g /m2/yr for the diverse prairie and 1,371 g /m2/yr for monotypic reed 
canary grass.

Why didn’t biodiversity-function theory “work”?
 The more diverse community was less productive than the monotype, thus 
contradicting theory that was developed under very different circumstances 
(randomly drawn assemblages of species-poor and species-rich assemblages). 
At Faville Prairie, the native community consists of species that have coexisted 
for decades (Partch 1962) and the invader is no ordinary or random monotype. 
It is, in fact, an extraordinary species, and this research is among the first to 
measure productivity in a side-by-side comparison. Given our findings, it is easy 
to understand that a highly productive invader can displace a less productive 
native plant community, no matter how diverse it is. Invaders are able to invade 
and displace species-rich vegetation because they garner more resources, such 
as nutrients, water, and light. Reed canary grass produced a denser plant canopy, 
measured as leaf area index (area of leaves per square meter). In August, the 
remnant prairie reached its peak leaf area index of 3.48 ± 0.5, while stems of reed 
canary grass lodged and produced ~70% more leaf area per square meter (index 
= 5.95 ± 0.8; Jelinski 2007). Furthermore, reed canary grass extends its growing 
season about a month beyond that of native plants (see Leaflet 13). With dense, 
thick litter overlying shorter, less productive species, few species can persist in 
the presence of this invader. Faville Prairie is diverse and productive, but reed 
canary grass is more productive and its control is urgent in order to sustain this 
prairie remnant.
 Faville Prairie has proven its value as (1) a prairie remnant that reminds 
us what the landscape might have looked like decades to centuries ago; 
(2) a research site that allows us to test theory and advance science; and 
(3) an educational gold mine for students working toward graduate and 
undergraduate degrees.
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Figure 2. Plant functional groups (forbs, woody species, sedges and grasses) 
peaked at different times throughout the 2006 growing season..
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