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and extreme climate events (Kreyling et al. 2017, Wagg et al. 
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Material and methods

Site description

Field work was conducted in 2017 at the Cedar Creek 
Ecosystem Science Reserve, a Long Term Ecological Research 
(LTER) site located in Bethel, MN, USA (45°35′
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Leaf physiology

Leaf physiology, including instantaneous gas exchange and 
water potential, was measured on clear days adjacent to days 
on which isotope sampling occurred. We measured net CO2
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diversity treatment. Isotopic niche overlap estimates the 
percent overlap in isotopic niche space exhibited between two 
di�erent species and was calculated for each possible species 
pairing within each diversity treatment. �e convex hull area 
represents the total isotopic niche area for a group of species 
and was calculated for each diversity treatment. We made 
pairwise comparisons between the posterior distributions of 
these estimates as described above.

To assess whether plasticity in water uptake is associated 
with plant functioning, we calculated the absolute di�erence 
in species-averaged water sources (5-cm, 35-cm and deep 
water) used between plants growing in monocultures and 
in higher-diversity (2- and 16-species) communities. We 
then assessed the relationships between leaf physiology data  
(Anet, gs, E, 
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only ranged between 32.54 and 44.70‰2 in more diverse 
plots (Supplementary material Appendix 1 Fig. A9d), which 
indicates a narrowing of niche space as diversity increased. 
Conversely, SEAB was greatest in L. capitata grown in  
16-species plots and did not vary in S. nutans across the 







1757



1758

References

Allan, E. et al. 2013. A comparison of the strength of biodiversity 
e�ects across multiple functions. – Oecologia 173:  
223–237.

Anderegg, W. R. L.  et  al. 2018. Hydraulic diversity of forests 
regulates ecosystem resilience during drought. – Nature 561: 
538–541.

Asbjornsen, H.  et  al. 2008. Seasonal patterns in depth of water 
uptake under contrasting annual and perennial systems in the 
corn belt region of the Midwestern US. – Plant Soil 308: 
69–92.

Bachmann, D. et al. 2015. No evidence of complementary water 
use along a plant species richness gradient in temperate 
experimental grasslands. – PLoS One 10: e116367.



1759

Li, Z.  et  al. 2018. Plant belowground diversity and species 
segregation by depth in a semi-arid grassland. – Ecoscience 25: 
1–7.

Lipowsky, A.  et  al. 2015. Plasticity of functional traits of forb 
species in response to biodiversity. – Perspect. Plant Ecol. 17: 
66–77.

Loreau, M. and Hector, A. 2001. Partitioning selection and 



1760

Wright, A. J.�et�al. 2017. �e overlooked role of ifailitation  in biodiversity experiments. – Trends Ecol. Evol. 32:  Zak, D. R.�et�al. 2003. Plant diversity, soil microbial communities 


