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	Pasture or crop type
	N mineral
	N manure
	P2O5

(triple superphosphate)
	K2O

(potassium chloride)
	CaO
	Seed
	Pesticide (active ingredient)
	Diesel
	Agricultural machinery
	Irrigation water
	Plastic for silage
	Yield (dry matter)2
	Nitrate-N emitted

	Permanent grassland
	28
	27
	19
	39
	167
	0
	0
	30
	5
	0
	0
	5640
	20

	Temporary grassland
	33
	0
	28
	58
	167
	6
	0
	51
	13
	0
	0
	8280
	20

	Lucerne 
	0
	0
	119
	256
	167
	8
	0.9
	128
	27
	0
	0
	9000
	15

	Silage maize
	57
	138
	31
	29
	167
	20
	1.0
	91
	22
	354
	16
	11000
	40

	Wheat 
	171
	7
	37
	24
	167
	140
	2.6
	99
	23
	0
	0
	5650
	40

	Barley 
	129
	6
	37
	26
	167
	125
	2.6
	100
	24
	0
	0
	5550
	40

	Soybean from Brazil
	6
	1
	80
	80
	518
	53
	1.7
	76
	18
	0
	0
	2708
	18

	Rapeseed
	165
	16
	50
	50
	167
	3
	1.1
	92
	20
	0
	0
	3040
	40

	Sunflower
	39
	27
	34
	40
	167
	5
	2.0
	66
	17
	0
	0
	2100
	40

	Linseed 
	70
	0
	45
	25
	0
	46
	0.8
	90
	22
	0
	0
	1800
	40


Supplementary materials

Table S1: Main inputs used, dry matter yield and nitrate-N emitted (kg/ha, except for Irrigation water in m3/ha) for pastures and the major feed crops1 

1Data for grassland and all crops concern a one-year period, except for soybean, where data are for a six-month period

2Yield of grassland corresponds to the yield obtained when all grass is machine harvested. 23% and 75% of the yield of permanent and temporary grassland, respectively, was machine harvested as conserved forage (hay and/or wrapped grass silage). Losses during conservation for both hay and wrapped grass silage were assumed to be 6% of the initial DM. Grass not harvested as conserved forage was available for intake by animals during grazing. For several reasons (selective grazing, trampling of grass, unfavourable weather conditions) a part of the grass grown is not ingested, this “loss” corresponded to 31.5% of grass dry matter available for grazing. 

Table S2: Emissions sources, equation or emission factor used and reference
	Pollutant/source
	Equation/emission factor
	Reference 

	Manure management

	Direct N2O
	= N excreted (kg) x EF1 x 44/28
	IPCC 2006 Tier 2

	
	deep bedding manure 
	EF = 0.07 kg N2O-N/kg N
	

	
	slurry without natural crust cover
	EF = 0 kg N2O-N/kg N
	

	Indirect N2O
	= N excreted (kg) x FracGas2 (%) x 0.01 x 44/28
	IPCC 2006 Tier 2

	
	deep bedding manure
	FracGas = 30%
	

	
	slurry without natural crust cover
	FracGas = 40%
	

	CH4
	= [[GEI3 x (1-DE4%)/100 + UE*GEI5] x 0.92)/18.45] x 0.17 x 0.67 x MCF6 (%)/100
	IPCC 2006 Tier 2

	
	deep bedding manure
	UE = 0.04; MCF = 4
	

	
	slurry without natural crust cover
	UE = 0.04 for SM and SML and 0.02 for SCL and FC; MCF = 27%
	

	NH3
	in housing
	=0.12 x N excreted (kg) x 17/14
	Payraudeau et al., 2007

	
	in storage
	=0.06 x N remaining (kg) x 17/14
	

	Cropping and grassland production

	Direct N2O
	=[[(mineral N (kg) + liquid N (kg) + cattle manure N (kg) + residue N (kg)] x 0.01 + N deposited by grazing x 0.02)] x 44/28
	IPCC 2006 Tier 2

	Indirect N2O
	=[[[(mineral N (kg) + liquid N (kg)] x 0.1 + cattle manure N (kg) x 0.2] x 0.01 +N-NO3 (kg) x 0.0075] x 44/28
	IPCC 2006 Tier 2

	NOx
	= 0.21 x N2O (kg)
	Nemecek and Kägi, 2007

	NH3
	= (0.02 x mineral N (kg) + 0.08 x liquid N (kg) + 0.076 x cattle manure N (kg) + 0.08 x N deposited by grazing) x 17/14
	Nemecek and Kägi, 2007; Payraudeau et al., 2007; CORPEN 2006

	NO3
	Cropping 
	Basset-Mens et al., 2007

	
	Grassland
	= 8.77 e0.003 x grazing days/ha/LU7 x 62/14
	Vertès et al., 1997

	P leaching
	Cropping
	=0.07 kg P/ (ha x yr)
	Nemecek and Kägi, 2007



	
	Grassland
	=0.06 kg P/ (ha x yr)
	

	P run-off
	=P run-off lost x [1 + 0.2/80 x mineral P2O5 (kg) + 0.4/80 x manure P2O5 (kg) + 0.7/80 x P2O5 deposited by grazing (kg)]
	Nemecek and Kägi, 2007



	
	Cropping
	P run-off lost = 0.175 kg P/ (ha x yr)
	

	
	Grassland
	P run-off lost = 0.15 kg P/ (ha x yr)
	

	P erosion
	=10000 x (80 x 0.033 x 0.38 x 0.65 x effect of the vegetation cover factor) x 0.00095 x 1.86 x 0.2 kg P/ (ha x yr)
	Nemecek and Kägi, 2007; Nemecek et al., 2003


1EF: emission factor for direct N2O emissions from manure management

2FracGac: % of managed manure nitrogen for production system that volatilises as NH3 and NOx
3GEI: gross energy intake

4DE: digestibility of the feed

5UE x GEI: urinary energy expressed as fraction of GEI

6MCF: methane conversion factor from each manure-management system (in %)

7LU: livestock unit
