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Supplementary Material 1. Pasture quality) in grazed pastures at Palo a Pique long-term experiment in Treinta y Tres, Uruguay.
Table 1. Crude Protein content (%) (average ± standard deviation) in grazed pastures at Palo a Pique long-term experiment, Treinta y Tres, Uruguay.
	Rotation
	May-June
	June-July
	July-Aug.
	Aug.-Sept.
	Sept.-Oct.
	Oct.-Nov.
	Nov.-Dec.
	Dec.-Jan.
	Jan.-Feb.
	Feb.-Mar.
	March-Apr.

	Continuous Cropping
	
	
	
	
	
	
	
	
	
	
	

	Calves
	9.10±0.700
	9.63±1.367
	10.6±1.901
	9.37±2.316
	10.4±1.041
	8.40±0.557
	8.47±1.343
	9.27±2.194
	8.90±0.819
	8.13±0.321
	8.30±0.872

	Short Rotation
	
	
	
	
	
	
	
	
	
	
	

	Heifers
	132±2.905
	13.1±3.329
	12.4±3.287
	11.6±2.055
	11.3±2.554
	10.0±1.201
	10.6±1.704
	8.47±1.595
	10.6±3.386
	8.43±2.053
	8.70±2.828

	Cows
	12.5±3.325
	9.37±0.839
	11.0±1.650
	
	
	
	
	
	
	
	

	Large Rotation
	
	
	
	
	
	
	
	
	
	
	

	Calves
	8.67±3.811
	9.40±3.279
	9.87±0.850
	10.8±1.858
	10.9±2.166
	9.90±0.781
	9.13±1.595
	8.07±1.210
	8.83±3.439
	9.43±2.654
	10.4±3.247

	Steers
	9.90±2.265
	11.6±1.193
	11.8±1.311
	11.2±1.249
	10.2±1.124
	9.97±0.850
	9.03±1.767
	7.57±1.250
	6.85±0.212
	6.85±0.212
	

	Forage Rotation
	
	
	
	
	
	
	
	
	
	
	

	Steers
	12.65±0.734
	14.91±3.270
	13.3±0.443
	13.1±0.776
	11.8±2.774
	8.15±1.595
	7.60±0.704
	7.36±0.598
	12.7±5.252
	10.9±3.112
	10.8±3.114














	Rotation
	May-June
	June-July
	July-Aug.
	Aug.-Sept.
	Sept.-Oct.
	Oct.-Nov.
	Nov.-Dec.
	Dec.-Jan.
	Jan.-Feb.
	Feb.-Mar.
	March-Apr.

	Continuous Cropping
	
	
	
	
	
	
	
	
	
	
	

	Calves
	61.6±2.51
	62.7±2.03
	61.3±2.01
	59.9±3.27
	63.1±1.02
	58.8±2.54
	59.2±2.75
	60.4±3.16
	60.7±2.10
	60.7±3.77
	58.9±5.44

	Short Rotation
	
	
	
	
	
	
	
	
	
	
	

	Heifers
	61.0±3.03
	62.3±1.45
	61.9±1.5
	62.9±3.69
	63.6±0.74
	61.1±1.63
	60.6±2.23
	59.6±3.81
	60.8±3.89
	59.1±3.38
	60.2±4.03

	Cows
	63.0±2.05
	60.3±1.47
	60.1±2.61
	
	
	
	
	
	
	
	

	Large Rotation
	
	
	
	
	
	
	
	
	
	
	

	Calves
	61.1±4.50
	60.0±4.38
	59.2±1.85
	58.8±1.51
	62.3±1.27
	60.8±1.43
	59.8±1.46
	60.2±3.45
	60.6±3.35
	61.1±5.20
	60.5±5.60

	Steers
	59.6±4.2
	61.5±1.39
	60.7±3.25
	60.6±3.37
	62.1±1.7
	60.6±1.4
	60.7±2.4
	58.4±1.48
	60.2±4.03
	60.2±4.03
	

	Forage Rotation
	
	
	
	
	
	
	
	
	
	
	

	Steers
	61.6±1.75
	63.8±2.94
	60.5±1.95
	63.0±2.36
	64±0.93
	59.0±2.68
	58.9±2.06
	57.7±2.06
	61.0±5.28
	59.6±2.26
	60.6±3.50


Table 2. Digestibility (%) (average ± standard deviation) in grazed pastures at Palo a Pique long-term experiment, Treinta y Tres, Uruguay











Supplementary Material 2. Equations and constants according by IPCC (2019).
	Metabolic functions and other estimates
	Equation
	Units

	Maintenance (NEm)
	10.3a
	MJ/day

	Activity (NEa)
	10.4a
	MJ/day

	Growth (NEg)
	10.6a
	MJ/day

	Ratio of net energy available in diet for maintenance to digestible energy consumed (REM)
	10.14a
	-

	Ratio of net energy available in diet for growth to digestible energy consumed (REG)
	10.15a
	-

	Gross Energy
	10.16a
	MJ/day

	Emission factor for enteric fermentation from a livestock category
	10.21a
	Kg CH4/head/year

	Volatile solid
	10.24a
	Kg VS/day

	Emission factor from manure management (MM)
	10.23a
	Kg CH4/head/year

	Dry matter intake
	10.18a
	Kg DM/day

	N intake rates
	10.32a
	Kg N/head/day

	N retention rates for cattle
	10.33a
	Kg N/head/day

	N excretion rates
	10.31a
	Kg N/head/day

	Direct N2O emissions from MM
	10.25a
	Kg N2O/year

	N losses due to volatilisation from MM
	10.26a
	Kg N/year

	N losses due to leaching from MM
	10.27a
	Kg N/year

	Indirect emissions of N2O due to volatilisation from MM
	10.28a
	Kg N2O/year

	Indirect emissions of N2O due to leaching from MM
	10.29a
	Kg N2O/year

	N2O from N leaching/runoff from managed soils
	11.10b
	Kg N2O/year

	N2O from atmospheric deposition of N volatilised
	11.11b
	Kg N2O/year

	Direct N2O emissions from managed soils
	11.2b
	Kg N2O/year

	N in urine and dung deposited by grazing animals in pastures
	11.5b
	Kg N/year

	N from crop residues and forage/pastures renewal
	11.6b
	Kg N/year

	Emissions from urea and lime application 
	11.13b
	Kg CO2/year


a Chapter 10, emissions from Livestock and Manure Management.
b Chapter 11, N2O Emissions from Managed Soils, and CO2 Emissions from Lime and Urea Application.
	Constant
	Equation
	Value
	Unit
	Reference

	Cf
	10.3
	0.322
	MJ/day/kg
	IPCC (2019)

	Activity coefficient (Ca)
	10.4
	0.17
	-
	IPCC (2019)

	C (females)
	10.6
	0.8
	-
	NRC (1996)

	C (steers)
	10.6
	1
	-
	NRC (1996)

	MW (mature weight)
	10.6
	450
	kg
	Local data

	NEmf
	10.18
	7
	MJ/kg DM
	IPCC (2019)

	Methane conversion factor (Ym)
	10.21
	7
	-
	IPCC (2019)

	B0
	10.23
	0.1
	m3 CH4/kg of volatile solid
	Becoña et al (2022)

	Ash content of feed
	10.24
	12
	%
	Local data

	AWMS
	10.25; 10.26; 10.27
	0.9
	-
	IPCC (2019)

	EF1
	11.2
	0.01
	-
	IPCC (2019)

	EF3
	11.5
	0.004
	-
	IPCC (2019)

	EF4
	11.11
	0.01
	-
	IPCC (2019)

	NAG; NBG; RAG; RS
	11.6
	Values for each crop
	-
	IPCC (2019)

	FRACGASF
	11.11
	0.11
	-
	IPCC (2019)

	FRACGASM
	11.11
	0.21
	-
	IPCC (2019)

	FRACLEACH
	11.10
	0.24
	-
	IPCC (2019)

	FRACREMOVE
	11.6
	0.3-0.5
	-
	Local data




Supplementary Material 3. Economic income (US$) by product and by rotation (2019-2022), at Palo a Pique long-term experiment in Treinta y Tres, Uruguay.
	Output
	Continuous Cropping
	Short Rotation
	Large Rotation
	Forage Rotation

	Livestock
	71,472
	111,946
	249,064
	192,778

	Soybean
	9,367
	9,627
	11,006
	0

	Wheat
	2,551
	3,054
	2,949
	0

	Oat
	0
	2,216
	2,647
	0














