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We tested resource par��oning of nitrogen as a poten�al driver of plants increasing their 

biomass in diverse communi�es (overyielding). To do this, we manipulated func�onal 

group diversity in emergent wetland mesocosms (lower le6 picture). Mixtures of 

func�onal groups overyielded both above- and belowground. However, par��oning of 

inorganic nitrogen did not increase with func�onal group richness. Interes�ngly, nitrate 

uptake increased in func�onal group mixtures likely due to facilita�on. 

IN	A	NUTSHELL	

Biodiversity and ecosystem func�oning experiments have demonstrated that plant biomass of species 

grown in mixtures is o6en greater than plant biomass of monocultures (i.e., mixtures over yield). While 

we understand that plant species u�lize resources differently, how a combina�on of species increases 

resource use and produc�vity is not well known, especially in wetland ecosystems. Here, we used a 

mesocosm experiment to explore diversity effects on plant biomass produc�on and to examine the role 

of N par��oning as a mechanism for overyielding in wetland ecosystems. Plant func�onal groups (FGs) 

represented the unit of diversity, and we included five levels of diversity (0–4 FGs). To test for N par�-

�oning, we used a stable isotope technique to determine niche breadth and propor�on similarity of 

inorganic N use (NO3
−
 and NH4

+
) for individual FGs as well as mixtures containing 3 and 4 FGs. We found 

that total plant biomass increased in the first season from an average of 290 ± 60 SE g ash-free dry 

mass (AFDM) m
−2

 at the 1 FG level to 490 ± 70 g AFDM m
−2

 at the 4 FG level and in the second season 

from an average of 560 ± 80 g AFDM m
−2

at the 1 FG level to 1000 ± 90 g AFDM m
−2

 at the 4 FG level 

indica�ng overyielding. Plant species comprising the majority of mesocosm biomass demonstrated pref-

eren�al uptake of 
15

NO3
−
, while species with rela�vely less biomass (e.g., Acorus calamus and Carex 

crinita) preferred 
15

NH4
+
. Concentra�ons of

15
N in biomass increased with FG richness, but only in 

the 
15

NO3
−
 treatment. Niche breadth did not vary among levels of FG richness. We observed a greater 

niche overlap with an increase of FGs, with species taking up greater propor�on of 
15

NO3
−
 than 

15
NH4

+
. 

Our results indicate that plant overyielding in wetland mesocosms is not the result of niche par��oning 

of N chemical forms, but is associated with greater uptake of NO3.  h+p://dx.doi.org/10.1016/

j.aquabot.2011.10.002  


