Nutrient dynamics in the organic cacao agroforestry systems in the eastern Brazilian Amazon
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Table S1 Mean values of phosphorus (P), exchangeable aluminum (Al), sodium (Na), potassium (K), calcium (Ca), magnesium (Mg), potential acidity (H⁺ + Al), sum of exchangeable bases (SB), and cation exchange capacity (CEC) at different soil depths in 10 organic cocoa agroforestry systems (CAFSs) and two secondary vegetation (VS) areas, located in Tomé-Açu (TA) and the Transamazon region (RT) at four soil depths (0–10, 10–20, 20–30, and 30–40 cm) (p < 0.05)
	 
	 
	Tomé- Açu region
	
	 
	Transamazon region

	Local
	P
	Al
	Na
	K
	Ca
	Mg
	H+AL
	SB
	CTC
	
	Local
	P
	Al
	Na
	K
	Ca
	Mg
	H+AL
	SB
	CTC

	
	g/kg
	Cmolc kg⁻¹
	
	
	g/kg
	Cmolc kg⁻¹

	
	0.0 —10 cm 
	
	
	0.0 —10 cm

	TA-AFS1
	1.49d
	0.47a
	0.15c
	0.031c
	1.61c
	0.68e
	3.1d
	2.47d
	5.57d
	
	RT-AFS1
	0.43cd
	0.57b
	0.25ab
	0.11bc
	1.69c
	0.87d
	4.2b
	2.91c
	7.14c

	TA-AFS2
	2.04c
	0.38b
	0.15bc
	0.077b
	2.07bc
	0.78d
	3.76bc
	3.08cd
	6.83c
	
	RT-AFS2
	0.76c
	0.28cd
	0.13b
	0.02d
	2.20ab
	0.54e
	2.35e
	2.89c
	5.24e

	TA-AFS3
	1.01d
	0.38b
	0.16bc
	0.051c
	2.37ab
	0.87c
	3.94b
	3.45c
	7.39bc
	
	RT-AFS3
	8.42a
	0.28cd
	0.13b
	0.05cd
	2.45b
	0.96c
	2.82d
	3.60b
	6.42d

	TA-AFS4
	9.7a
	0.28c
	0.18bc
	0.051c
	2.63ab
	0.86c
	3.57c
	3.71bc
	7.28c
	
	RT-AFS4
	2.01b
	0.47bc
	0.17ab
	0.11bc
	2.18bc
	1.56b
	2.82d
	4.01b
	6.83cd

	TA-AFS5
	6.3b
	0.28c
	0.31ab
	0.124a
	2.83a
	1.08b
	3.71bc
	4.34ab
	8.05b
	
	RT-AFS5
	0.15d
	0.24d
	0.30a
	0.27a
	6.66a
	1.83a
	3.47c
	9.07a
	12.5a

	TA-VS
	0.73d
	0.38b
	0.37a
	0.086b
	2.79a
	1.42a
	4.88a
	4.66a
	9.54a
	
	RT-VS
	0.98c
	1.9a
	0.21ab
	0.15b
	1.12d
	0.53e
	7.00a
	2.01d
	9.00b

	 
	10 —20 cm
	
	 
	10 —20 cm

	TA-AFS1
	 1.36bc
	0.47ab
	0.2ab
	0.019d
	1.54d
	0.61d
	3.00d
	2.37e
	5.37c
	
	RT-AFS1
	0.45cd
	0.95b
	0.27ab
	0.06b
	1.11bc
	0.53cd
	3.80b
	1.97cd
	5.77c

	TA-AFS2
	1.87b
	0.66a
	0.14b
	0.039c
	1.7cd
	0.61d
	3.47bc
	2.48de
	5.95c
	
	RT-AFS2
	0.67bc
	0.28d
	0.13c
	0.06b
	1.77bc
	0.34e
	2.53de
	2.3bcd
	4.84c

	TA-AFS3
	0.92cd
	0.47ab
	0.17ab
	0.037c
	2.00cd
	0.76c
	3.76ab
	2.96cd
	6.71b
	
	RT-AFS3
	9.57a
	0.38c
	0.20bc
	0.05b
	2.46b
	0.60c
	2.96cd
	3.30bc
	6.26c

	TA-AFS4
	5.76a
	0.28c
	0.16ab
	0.036c
	2.48ab
	0.63cd
	3.38c
	3.31bc
	6.69b
	
	RT-AFS4
	0.40cd
	0.38c
	0.27ab
	0.07b
	2.16bc
	1.00b
	2.44e
	3.49b
	5.93c

	TA-AFS5
	5.71a
	0.38c
	0.2ab
	0.072a
	2.87a
	0.92b
	3.8ab
	4.06a
	7.87a
	
	RT-AFS5
	0.30d
	0.28d
	0.34a
	0.21a
	4.88a
	1.33a
	3.24c
	6.76a
	10.00a

	TA-VS
	0.5d
	0.38bc
	0.27a
	0.052b
	2.15bc
	1.07a
	4.08a
	3.54ab
	7.62a
	
	RT-VS
	0.97b
	1.9a
	0.25b
	0.06b
	0.96c
	0.48d
	6.1a
	1.72d
	7.82b

	 
	20 —30 cm
	
	 
	20 —30 cm

	TA-AFS1
	0.99c
	0.95a
	0.14a
	0.007b
	1.34b
	0.49c
	2.91bc
	1.98c
	4.89d
	
	RT-AFS1
	0.84b
	1.04b
	0.20bc
	0.03c
	0.92b
	0.46c
	3.66b
	1.61c
	5.27c

	TA-AFS2
	4.71b
	0.76b
	0.18a
	0.009b
	1.47ab
	0.47c
	3.29ab
	2.13bc
	5.42cd
	
	RT-AFS2
	0.60bc
	0.47c
	0.18c
	0.03bc
	1.31b
	0.37d
	2.86c
	1.90c
	4.76cd

	TA-AFS3
	0.54cd
	0.95a
	0.18a
	0.014b
	1.46ab
	0.48c
	3.76a
	2.13bc
	5.89bc
	
	RT-AFS3
	5.12a
	0.95b
	0.16c
	0.03bc
	0.91b
	0.45c
	3.10c
	1.55c
	4.65cd

	TA-AFS4
	5.91a
	0.38c
	0.21a
	0.019b
	1.99ab
	0.46c
	2.58c
	2.68ab
	5.26cd
	
	RT-AFS4
	0.18d
	0.28d
	0.29ab
	0.04b
	1.45b
	0.77b
	1.78d
	2.56b
	4.34d

	TA-AFS5
	5.82a
	0.47c
	0.2a
	0.056a
	1.74ab
	0.81b
	3.38ab
	2.8ab
	6.18ab
	
	RT-AFS5
	0.37cd
	0.28d
	0.31a
	0.12a
	4.1a
	1.01a
	2.96c
	5.53a
	8.49a

	TA-VS
	0.16d
	0.47c
	0.23a
	0.024b
	2.01a
	1.00a
	3.47a
	3.27a
	6.74a
	
	RT-VS
	0.89b
	1.80a
	0.2abc
	0.02c
	0.83b
	0.41cd
	5.40a
	1.48c
	6.88b

	 
	30 —40 cm
	
	 
	30 —40 cm

	TA-AFS1
	0.27c
	0.95b
	0.18a
	0.015ab
	1.2a
	0.39d
	3.05b
	1.78c
	4.83c
	
	RT-AFS1
	0.85b
	1.08bc
	0.15c
	0.065b
	0.88c
	0.42c
	3.38b
	1.52c
	4.9c

	TA-AFS2
	0.51c
	0.85b
	0.18a
	N
	1.25a
	0.42cd
	3.15b
	1.85bc
	5.00bc
	
	RT-AFS2
	0.50c
	0.95c
	0.17c
	0.06b
	1.38bc
	0.33d
	3.47b
	1.94c
	5.41c

	TA-AFS3
	0.31c
	1.23a
	0.2a
	0.01b
	1.66a
	0.46c
	3.76a
	2.33abc
	6.09a
	
	RT-AFS3
	1.98a
	1.14b
	0.35ab
	0.03d
	0.94c
	0.41c
	3.1b
	1.73c
	4.83cd

	TA-AFS4
	3.25b
	0.47d
	0.23a
	0.011b
	1.86a
	0.47c
	2.44c
	2.57ab
	5.01bc
	
	RT-AFS4
	0.12d
	0.28d
	0.33b
	0.04c
	1.53b
	0.76b
	1.50d
	2.67b
	4.17d

	TA-AFS5
	4.8a
	0.76c
	0.18a
	0.032a
	1.54a
	0.55b
	3.19ab
	2.31abc
	5.5ab
	
	RT-AFS5
	0.40c
	0.38cd
	0.50a
	0.13a
	3.91a
	0.92a
	2.44c
	5.46a
	7.91a

	TA-VS
	0.66c
	0.47d
	0.27a
	0.017ab
	1.87a
	0.82a
	3.15b
	2.99a
	6.13a
	
	RT-VS
	0.63bc
	1.71a
	0.21bc
	0.02d
	0.87c
	0.41c
	5.54a
	1.51c
	7.05b






Table S2 Mean values of copper (Cu), zinc (Zn), manganese (Mn), iron (Fe), and pH in 10 organic cocoa agroforestry systems (CAFSs) and two secondary vegetation (VS) areas in the municipality of Tomé-Açu (TA) and the Transamazon region (RT) at four soil depths (0–10, 10–20, 20–30, and 30–40 cm) (p < 0.05)
	
	Tomé- Açu region
	
	
	
	Transamazon region
	

	Local
	pH
	Cu
	Zn
	Mn
	Fe
	Cu
	Zn
	Mn
	Fe
	pH
	Local
	pH
	Cu
	Zn
	Mn
	Fe
	Cu
	Zn
	Mn
	Fe
	pH

	
	
	mg kg⁻¹
	
	
	
	mg kg⁻¹
	

	
	0 ─ 10 cm
	10 ─20 cm
	
	
	
	0 ─ 10 cm
	10 ─20 cm
	

	TA-AFS1
	4.98b
	0.51c
	1.54c
	8.55d
	535.2ab
	0.43c
	0.89d
	5.87d
	609.92a
	4.96b
	RT-AFS1
	5.25b
	1.39d
	0.66c
	23.31a
	515.57c
	1.46d
	0.54c
	13.53b
	326.96c
	5.06b

	TA-AFS2
	5.13ab
	0.46c
	2.04b
	12.23c
	585.55ab
	0.39c
	1.25c
	7.60cd
	582.01ab
	4.95b
	RT-AFS2
	5.82b
	0.34e
	0.53c
	4.02c
	146.11e
	0.38e
	0.34d
	1.67d
	323.78c
	5.50b

	TA-AFS3
	5.40ab
	0.22e
	0.59d
	8.8d
	634.26a
	0.20e
	0.47e
	5.91d
	663.37a
	5.30b
	RT-AFS3
	5.73b
	2.36c
	0.85c
	15.11b
	159.04e
	2.87c
	0.36d
	12.4bc
	291.4c
	5.26b

	TA-AFS4
	5.68a
	2.01a
	2.20b
	18.46b
	469.28b
	2.12a
	1.22c
	12.87b
	635.06a
	5.58b
	RT-AFS4
	6.40a
	7.88b
	7.24b
	15.88b
	300.73d
	9.89b
	3.59b
	10.79c
	333.35c
	6.27a

	TA-AFS5
	5.55a
	0.70b
	4.74a
	12.46c
	190.33c
	0.61b
	3.78a
	9.99bc
	280.81c
	5.48b
	RT-AFS5
	6.53a
	38.58a
	18.55a
	24.78a
	764.57b
	37.45a
	12.02a
	17.64a
	626.18b
	6.38a

	TA-VS
	5.70a
	0.35d
	4.87a
	24.73a
	536.28ab
	0.29d
	3.32b
	22.6a
	506.48b
	5.82a
	RT-VS
	5.21b
	0.79de
	0.89c
	3.79c
	1029.12a
	0.65e
	0.59c
	2.93d
	1018.9a
	5.18b

	
	20 ─ 30 cm
	30 ─ 40 cm
	
	
	
	20 ─30 cm
	30 ─40 cm
	

	TA-AFS1
	4.76b
	0.32cd
	0.48e
	2.78d
	716.7a
	0.24b
	0.23e
	1.46d
	658.28a
	4.88b
	RT-AFS1
	5.12b
	1.41d
	0.40c
	9.87bc
	208.83d
	1.30d
	0.43c
	6.53d
	130.73e
	5.19b

	TA-AFS2
	4.86b
	0.39bc
	0.94c
	6.77c
	519.48c
	0.22b
	0.39d
	2.98c
	485.53bcd
	4.97b
	RT-AFS2
	5.58b
	0.51e
	0.33cd
	8.14c
	490.77b
	0.59e
	0.17c
	3.08e
	626.5b
	5.20b

	TA-AFS3
	5.20b
	0.11e
	0.29f
	2.70d
	557.96bc
	0.04c
	0.27e
	1.05d
	384.1d
	4.90b
	RT-AFS3
	5.22b
	2.49c
	0.22d
	10.09b
	376.32c
	2.70c
	0.32c
	9.93c
	364.42c
	5.04b

	TA-AFS4
	5.43a
	1.70a
	0.65d
	6.72c
	631.34b
	0.87a
	0.53c
	4.19b
	459cd
	5.41a
	RT-AFS4
	6.25a
	11.62b
	2.11b
	31.74a
	243.87d
	11.46b
	1.66b
	25.19b
	235.06d
	6.18a

	TA-AFS5
	5.38a
	0.48b
	2.22a
	9.13b
	398.95d
	0.34b
	1.22a
	3.69b
	575.76ab
	5.30b
	RT-AFS5
	6.21a
	34.82a
	9.64a
	10.81b
	475.04b
	31.33a
	7.16a
	32.87a
	268.3d
	6.21a

	TA-VS
	5.50a
	0.23d
	1.45b
	17.96a
	589.61bc
	0.26b
	1.05b
	11.05a
	529.95bc
	5.50a
	RT-VS
	5.34b
	0.62e
	0.46c
	1.81d
	954.3a
	0.32e
	0.41c
	1.89f
	841.79a
	5.36ab



