Effects of spring wheat / faba bean mixtures on early crop development – Supplementary information
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Supplementary information 1:
[bookmark: _Hlk47508812]The total precipitation (mm) and average temperature (°C) at Campus Klein-Altendorf (CKA) in 2020 growing season (September 2019 to August 2020) and at Wiesengut (WG) in 2020 and 2021 growing season (September 2019 to August 2021) are presented as a graph. In April and May, the most relevant for early crop development, precipitation was relatively low in 2020 for both sites, but higher in 2021.

Figure S1. Precipitation (mm) and temperature (°C) at the experimental station Campus Klein-Altendorf (CKA) from September 2019 to August 2020 (A), precipitation (mm), and temperature (°C) at the experimental station Wiesengut (WG) from September 2019 to August 2021 (B).
[bookmark: _Hlk104969791]
Supplementary information 2: Thousand kernel weight (TKW) and germination percentage (GP) of two faba bean (FB) and ten spring wheat (SW) cultivars for two years, 2020 and 2021.
TableS1. Thousand kernel weight (TKW) and germination percentage (GP) for faba bean and spring wheat cultivars for two years, 2020 and 2021.
	Variety
	Cultivar
	TKW (g)
	GP (%)

	
	
	2020
	2021
	2020
	2021

	Faba bean
	Mallory
	538
	499
	96
	96

	
	Fanfare
	475
	431
	98
	93

	Spring wheat
	Anabel
	37.6
	44
	94
	94

	
	Jasmund
	42.8
	40.7
	94
	94

	
	Lennox
	45.1
	41.9
	94
	94

	
	Saludo
	39.5
	45.3
	94
	96

	
	Sorbas
	40.7
	36.2
	96
	97

	
	Chamsin
	36.3
	34.8
	99
	98

	
	KWS Starlight
	43.9
	30.7
	99
	99

	
	Quintus
	43.8
	48.8
	92
	94

	
	Sonett
	39.1
	41.9
	96
	97

	
	SU Ahab
	45.2
	49.1
	94
	94




Supplementary information 3: Equations for spring wheat cultivar mixtures.
[bookmark: _Hlk104971999]Two groups of 5-component equiproportional spring wheat (SW) cultivars mixtures were created to increase the level of functional diversity. Each group contains five spring wheat cultivars. The required amount of seeds for each cultivar were calculated separately (Equation S3) and mixed homogeneously before sowing.
TKG * Density * (area per plot/5) / GP * 10                                   (S3)                           
Where TKG and GP are Thousand Kernel Weight (TKW) and germination percentage (GP) of the respective wheat cultivars (Table S2). Low and high density for monoculture and mixture (Table 3) were considered as density in Equation S3. Total area for each plot were divided by 5 for 5-component variety mixture to ensure the equiproportional contribution of each component among the mixture.

Supplementary information 4: To maintain the appropriate faba bean seed density at sowing at monoculture, we set faba bean seeder, Hege 95 B at certain setting. For monoculture and mixture at two sowing densities, 120% and 80%, there are four machine setting. 
Table S2. Hege 95 B rotation option according to faba bean seed density.
	
	Setting in Monoculture
	Setting in Mixture

	
	120%
	80%
	120%
	80%

	Machine setting
	12/13_5/6
	12/13_3/10
	11/14_4/6
	11/14_4/8


Supplementary information 5:
Table S3. Full model of Analysis of Variance (ANOVA) for emergence equivalent ratio (EER) considering all possible interactions between cultivar spring wheat, cultivar faba bean, environment, and sowing density.
	Source of variation
	df
	Mean square
	F-value
	P-value

	SW cultivar
	11
	0.14
	03.44
	0.000***

	FB cultivar
	1
	0.01
	00.21
	0.644ns

	Density (Den)
	1
	0.01
	00.22
	0.643ns

	Environment (Env)
	2
	0.50
	12.27
	0.000***

	Block
	1
	0.04
	00.96
	0.327ns

	SW: FB
	11
	0.04
	01.01
	0.436ns

	SW: Den
	11
	0.01
	00.33
	0.979ns

	FB: Den
	1
	0.15
	03.78
	0.053ns

	SW: Env
	22
	0.14
	03.42
	0.000***

	FB: Env
	2
	0.02
	00.50
	0.605ns

	Den: Env
	2
	0.02
	00.46
	0.631ns

	SW: FB: Den 
	11
	0.03
	00.74
	0.699ns

	SW: FB: Env
	22
	0.04
	00.98
	0.485ns

	SW: Den: Env
	22
	0.05
	01.21
	0.231ns

	FB: Den: Env
	2
	0.01
	00.19
	0.829ns

	SW: FB: Den: Env 
	22
	0.03
	00.79
	0.744ns


 
Supplementary information 6:
Table S4. The AIC-selected alternative minimal ANOVA model based on the log-transformed data for emergence equivalent ratio (EER). 
	[bookmark: _Hlk113965713]Source of variation
	df
	Mean square
	F-value
	P-value

	SW cultivar
	11
	0.103
	3.12
	<0.001***

	FB cultivar
	1
	0.009
	0.24
	0.597ns

	Density (Den)
	1
	0.003
	0.12
	0.746ns

	Environment
	2
	0.240
	7.23
	<0.001***

	SW: Environment
	22
	0.103
	3.12
	<0.001***

	FB: Den
	1
	0.169
	5.12
	0.024*


[bookmark: _GoBack]
CKA 2020
Precipitation [mm]	Sep-19	Oct-19	Nov-19	Dec-19	Jan-20	Feb-20	Mar-20	Apr-20	May-20	Jun-20	Jul-20	Aug-20	30.6	90.299999999999983	50.900000000000006	46.8	16.399999999999999	86.1	45.100000000000009	3.5	15.200000000000001	82.799999999999969	31.800000000000004	87.699999999999989	Mean Temperature [°C]	Sep-19	Oct-19	Nov-19	Dec-19	Jan-20	Feb-20	Mar-20	Apr-20	May-20	Jun-20	Jul-20	Aug-20	14.477084666666666	11.47849612903226	5.6354006666666665	5.206989129032257	5.1613630903225802	6.6519417241379291	6.838322580645162	11.619008333333333	12.817451612903225	17.239989999999995	18.098651612903225	20.746874193548386	
Precipitation [mm]

Temparature [°C]



WG 2020/2021
Precipitation [mm]	Sep-19	Oct-19	Nov-19	Dec-19	Jan-20	Feb-20	Mar-20	Apr-20	May-20	Jun-20	Jul-20	Aug-20	Sep-20	Oct-20	Nov-20	Dec-20	Jan-21	Feb-21	Mar-21	Apr-21	May-21	Jun-21	Jul-21	Aug-21	41.940000000000005	99.000000000000028	57.239999999999988	57.599999999999987	41.800000000000011	108.60000000000031	78.600000000000136	8.8000000000000007	17.799999999999997	58.000000000000043	40.4	80.400000000000048	51.000000000000036	88.600000000000236	27.999999999999979	63.40000000000002	118.2	41.800000000000004	48.6	39.400000000000027	78.000000000000142	135.4	137.40000000000006	122.20000000000023	Mean Temperature [°C]	Sep-19	Oct-19	Nov-19	Dec-19	Jan-20	Feb-20	Mar-20	Apr-20	May-20	Jun-20	Jul-20	Aug-20	Sep-20	Oct-20	Nov-20	Dec-20	Jan-21	Feb-21	Mar-21	Apr-21	May-21	Jun-21	Jul-21	Aug-21	14.836666666666668	11.951612903225806	6.0233333333333343	5.4064516129032247	5.2224764150943201	6.9200933908045918	7.6293076923076946	13.355204841713222	13.726454973118278	18.125281249999972	18.712234543010688	21.66692204301069	16.16514583333333	11.907073252688152	8.3359892280071755	5.3483870967741938	2.6064516129032258	4.6964285714285721	6.3709677419354849	7.6376145884672404	12.013141801075257	19.850069444444433	18.751552419354791	17.356292436974762	
Precipitation [mm]

Temparature [°C]



