
1 
 

Oikos    OIK-05612 

Bakker, L. M., Mommer, L. and van Ruijven, J. 2018. 

Using root traits to understand temporal changes in 

biodiversity effects in grassland mixtures. – Oikos doi: 

10.1111/oik.05612 

 

 

Appendix 1: Supplementary methods 

The experiment was initially set up as a drought manipulation experiment. All blocks (and 

plots) were covered with transparent rainout shelters (6.00 m × 36.00 m × 2.60 m (w × l × h)) 

to 40 cm above the soil surface to allow air circulation. The shelters were made of an 

aluminium frame, covered with a transparent plastic sheet (Solar EVA, 180 µm thick) with a 

light transmission of 90% and 2% reduction of the red–far red ratio on a sunny day. 

Aluminium gutters were installed at the bottom of the sheets to lead rainwater away from the 

plots. Temperature was recorded automatically every 10 minutes within the rain shelters 

(three thermocouples per block) and between the rain shelters (two thermocouples) with a 

logger (Datataker DT85). On average, the shelters increased the temperature with 0.95 ± 

0.06°C on a 24h cycle, ranging from 3.85°C in the middle of a sunny day to 0.31°C on a 

cloudy day. All plots were thus covered to reduce potential shelter effects (temperature, 

relative humidity) between treatments (Vogel et al. 2013, Kreyling et al. 2016). One of the 

two replicates of each composition in each block received 5–7.5 mm rain every 2–3 days, 

with a total of 68.4 mm, being the average June precipitation over the last 30 years 

(<www.klimaatatlas.nl>). During the period that the plant communities experienced drought 

(6 June–10 July 2015), outside temperature was on average 16.9 ± 2.2°C, with an average 

relative humidity of 70 ± 1% (weather station Deelen, 19 km from field site). The rain shelters 

blocked 38.2 mm of precipitation from the start of drought to the harvest (6 June–6 July) and 

35.6 mm during harvest (6–10 July). Before the drought manipulation started, conditions were 

already dry, with 24.5 mm precipitation in April and 57.5 mm in May, compared to 46.5 mm 

and 66.2 mm in April and May respectively on average (1981–2010) 

(<www.klimaatatlas.nl>). 
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Soil moisture content of the top 15 cm soil was measured in each plot, every week 

(five times) during the simulated drought, using a TDR probe (Trime-Pico64; HD2 meter), 

and a retention (pF) curve of the soil was made to get an indication of available soil moisture 

for plant uptake. For the retention curve, sampling rings of 100 cc with undisturbed soil were 

taken at different locations in between plots at a depth of 5 cm (n = 5; mixed soil), 25 cm (n = 

9; mixed soil) and 65 cm (n = 9; sand) below the soil surface. 

 

Appendix 2: Supplementary tables 

Table A1. Linear mixed effect model results with the effect of drought treatment (drought) on 

community biomass, biodiversity effects and monoculture traits in the second year. Species or 

species richness (sr) was included in the model as well, together with block as a random factor 

(REML). Drought treatment had no significant effect on community biomass, 

complementarity effect (CE), selection effect (SE) and monoculture traits in the second year. 

The effect of drought treatment on RLD differed among species, with positive and negative 

effects of drought treatment on RLD. The response variables were (ln or square root) 

transformed to meet model assumptions. *** = p < 0.001, ** = p < 0.01, * = p < 0.05, ns = 

not significant. 

Response variable 

(transformation) 

Drought effect Additional fixed factors in the models 

and their significance 

Biomass monocultures year 2 

(ln) 

F1,62 = 0.0 (ns) species (***), species × drought (ns) 

Biomass year 2 (ln) F1,190 = 0.2 (ns) sr (***), sr × drought (ns) 

CE year 2 (ln) F1,96 = 0.6 (ns) sr (ns), sr × drought (ns) 

SE year 2 (ln) F1,96 = 0.0 (ns) sr (ns), sr × drought (ns) 

SRL (sqrt) F1,61 = 0.4 (ns) species (***), species × drought (ns) 

RTD (sqrt) F1,61  = 0.4 (ns) species (***), species × drought (ns) 

RLD (sqrt) F1,61 = 1.7 (ns) species (***), species × drought (*) 

DRF (sqrt) F1,60 = 3.6 (ns) species (***), species × drought (ns) 
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Appendix 3: Supplementary figures 

 

 
 

Figure A1. (A) Relative biodiversity effects (rNE, rCE, rSE) in the first and second year of the 

experiment. The relative biodiversity effects, which are the biodiversity effects corrected for 

differences in monocultures productivity (see material and methods), show similar patterns to 

NE, CE, and SE. See Table 2 for statistics. (B) Change in relative biodiversity effects (rNE, 

rCE and rSE) from year 1 to year 2 for 4-species mixtures (black bars) and 16-species 

mixtures (grey bars). sr = species richness. Bars show mean ± standard error. 
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Figure A2. Species trait values measured in monocultures (n = 6). The average species values 

are used to calculate root community averages and root trait functional diversity of the 

mixtures. SRL = specific root length, RLD = root length density, RTD = root tissue density, 

DRF = deep root fraction. Bars show means ± standard errors.  
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Figure A3. Species root trait correlations (n = 16). A significant (p < 0.05) positive correlation 

is shown in blue, a significant negative correlation in red, and no correlation (p > 0.05) in 

white. Numbers are Spearman’s correlation coefficients. SRL = specific root length, RLD = 

root length density, RTD = root tissue density, DRF = deep root fraction, RB = root biomass.  


