Table S1. Equations, variables, units, data sources, and assumptions used to calculate phosphorus and potassium balances in the compartments of the integrated crop–livestock system over one annual cycle.
	Equation
	Var¹
	Description
	Unit²
	Source
	Measured / Assumed
	Assumption

	BL = EA − ES
	EA
	Input via fertilizer
	kg ha⁻¹
	Experimental management
	Measured
	Uniform application

	
	ES
	Export through grains + meat
	kg ha⁻¹
	Biomass analysis + coefficients
	Partial
	Average composition

	BS = SF − SI
	SI
	Change in soil nutrient stocks (0–0.20 m)
	kg ha⁻¹
	Soil analysis
	Measured
	Homogeneous soil layer

	
	SF
	Final soil nutrient stock
	kg ha⁻¹
	Soil analysis
	Measured
	—

	CE = NI − NE
	NI
	Animal cycling (potential return via excreta)
	kg ha⁻¹
	Estimated intake
	Assumed
	Average diet

	
	NE
	Export via carcass
	kg ha⁻¹
	According to Williams et al. (2007)
	Assumed
	Linear growth


¹Variable; ²Unit. Note: Losses due to leaching, runoff, and erosion were not quantified; therefore, the balances represent partial nutrient budgets within the defined system boundaries..

Table S2. Statistical diagnostics and significance of fixed effects obtained from linear mixed models for all response variables evaluated in the integrated soybean–pasture system.
	Variable
	Factor 1 (p)
	Factor 2 (p)
	F1 × F2 (p)
	Shapiro–Wilk (p)
	Singular fit

	FS
	0.828
	0.089
	0.834
	0.982
	No

	FE
	0.044
	0.036
	0.001
	0.546
	Yes

	ANS
	0.004
	<0.001
	0.003
	0.492
	No

	ANE
	0.140
	0.198
	0.111
	0.362
	Yes

	LNS
	0.027
	0.004
	0.009
	0.297
	No

	BSK
	0.034
	0.488
	0.080
	0.996
	Yes

	CEP
	0.082
	0.608
	0.513
	0.861
	No

	CEK
	0.482
	0.127
	0.003
	0.392
	Yes

	Pcompart
	0.081
	0.044
	0.635
	0.991
	Yes

	Kcompart
	0.856
	0.806
	0.179
	0.997
	Yes


Factor 1 = fertilization strategy (conventional vs. system fertilization); Factor 2 = nitrogen fertilization in the pasture phase (with or without N). Models were fitted using linear mixed models (lmer(), lme4 package), considering block as a random effect. p-values ≤ 0.05 indicate statistically significant effects.

