	[bookmark: _GoBack]Table S1. Ryegrass pot design P-MFE experiment.

	Treatment
	Product amount

	
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]CAN1 
(kg N ha-1)
	SP1 
(kg P ha-1)
	MOP1 
(kg K ha-1)
	SOP1 
(kg S ha-1)
	STRUBIAS materials 
(kg P ha-1)

	Control
	150
	-
	160
	20
	-

	SP
	150
	40
	160
	20
	-

	Struvite1
	150
	-
	160
	20
	40

	Struvite2
	150
	-
	160
	20
	40

	[bookmark: OLE_LINK1]Struvite3
	150
	-
	160
	20
	40

	Struvite4
	150
	-
	160
	20
	40

	Ash
	150
	-
	160
	20
	40

	HC1
	150
	-
	160
	20
	40

	HC2
	150
	-
	160
	20
	40

	HC3
	150
	-
	160
	20
	40

	Fe-DPS
	150
	-
	160
	20
	40


Abbreviations used in table: 1 CAN=calcium ammonium nitrate, SP=super phosphate, MOP=potassium chloride, SOP=sulphate of potash, HC=hydrochar
The fertiliser application rates was based on the advised rates in Ireland (Teagasc, 2020).

	Table S2. Spring wheat pot design for P-FEV experiment.

	Treatment
	Product amount

	
	CAN1 
(kg N ha-1)
	SP1 
(kg P ha-1)
	MOP1
 (kg K ha-1)
	SOP1 
(kg S ha-1)
	STRUBIAS materials 
(kg P ha-1)

	Control
	200
	-
	130
	20
	-

	SP
	200
	50
	130
	20
	-

	Struvite1
	200
	-
	130
	20
	50

	Struvite2
	200
	-
	130
	20
	50

	Struvite3
	200
	-
	130
	20
	50

	Ash
	200
	-
	130
	20
	50

	HC1
	200
	-
	130
	20
	50

	HC2
	200
	-
	130
	20
	50

	HC3
	200
	-
	130
	20
	50

	Fe-DPS
	200
	-
	130
	20
	50

	Abbreviations used in table: 1 CAN=calcium ammonium nitrate, SP=super phosphate, MOP=potassium chloride, SOP=sulphate of potash, HC=hydrochar
The fertiliser application rates was based on the advised rates in Ireland (Teagasc, 2020).




	Table S3. Effect of treatment and P rate on the grass dry matter yield and P uptake over the course of the P-FEV experiment across 3 harvests in 6 months.

	Treatment*
	P rate
	Harvest1

	
	
	1
	2
	3
	cumulative
	1
	2
	3
	cumulative

	
	kg ha-1
	                           Yield (g)
	                      P uptake (kg P ha-1)

	Control
	0
	2.6d (0.8)
	2.0f (0.5)
	1.9f (0.3)
	6.5f (1.0)
	3.2d (1.1)
	2.7c (0.6)
	1.7f (0.2)
	7.6d (0.8)

	SP
	40
	5.1bc (1.8)
	5.3a (1.5)
	8.8a (1.5)
	19.2a (2.9)
	8.7a (3.0)
	5.9a (1.8)
	5.2a (0.7)
	19.8a (3.8)

	Struvite1
	40
	5.7bc (0.8)
	4.4abc (1.1)
	7.6bcd (0.1)
	17.7ab (2.2)
	5.6bc (1.3)
	5.4ab (1.9)
	4.6ab (0.1)
	15.7bc (1.0)

	Struvite2
	40
	8.3a (1.9)
	3.7bcde (0.2)
	3.3ef (0.9)
	15.2bc (2.4)
	8.5a (0.9)
	4.8abc (0.9)
	2.8de (0.5)
	16.2ab (1.2)

	Struvite3
	40
	7.4a (0.8)
	4.7ab (0.4)
	4.0de (0.4)
	16.1ab (1.6)
	8.3 ab(0.9)
	4.9abc (1.0)
	3.7ef (0.7)
	16.9ab (1.1)

	Struvite4
	40
	3.0cd (0.5)
	2.7def (0.3)
	1.4f (0.8)
	7.0f (0.5)
	5.1cd (1.2)
	3.6abc (0.7)
	1.8ef (0.6)
	10.5d (0.8)

	Ash
	40
	3.5cd (0.5)
	2.8def (0.4)
	3.0ef (0.1)
	8.3ef (2.1)
	3.9cd (0.9)
	3.6bc (0.8)
	1.0f (0.1)
	8.5d (0.9)

	HC1
	40
	4.8bcd (1.0)
	4.9ab (0.6)
	7.4abc (1.4)
	17.1ab (1.0)
	5.2cd (0.9)
	5.2ab (1.0)
	4.3abc (0.4)
	14.7bc (1.5)

	HC2
	40
	3.5cd (0.1)
	3.3cdef (0.3)
	6.3bcd (0.7)
	12.5bc (0.3)
	4.4cd (1.2)
	4.2abc (0.8)
	3.2cd (0.4)
	11.8cd (1.4)

	HC3
	40
	4.0bcd (1.2)
	4.3abc (0.5)
	7.8ab (1.0)
	16.1ab (1.6)
	4.4cd (1.4)
	4.3abc (1.2)
	3.9bc (0.1)
	12.6cd (2.0)

	Fe-DPS
	40
	4.0bcd (1.0)
	3.8bcde (0.7)
	4.3de (0.4)
	12.1cd (1.3)
	4.8cd (1.0)
	4.1abc (1.1)
	2.0ef (1.0)
	10.9d (1.2)

	[bookmark: OLE_LINK20][bookmark: OLE_LINK21]1Mean comparison by Fisher’s Least Significant Difference (LSD) test (p ≤ 0.05); Within columns shared letters denote no difference (p > 0.05), and unshared letters denote a statistical difference (p ≤ 0.05); Values indicated in brackets are standard deviations (n = 3). Abbreviations used in table: SP=super phosphate; HC=hydrochar.





	Table S4. Effect of treatment and P rate on spring wheat dry matter yield over the course of the P-FEV experiment. 

	Treatment*
	P rate
	Harvest**
	

	
	
	Chuff
	Grain
	Chuff
	Grain

	
	kg ha-1
	Yield (g)
	P uptake (kg P ha-1)

	Control
	0
	19.2ab (2.0)
	13.6ab (2.4)
	2.3ab (0.8)
	13.2ab (0.6)

	SP
	50
	17.6ab (4.8)
	10.9ab (1.6)
	3.6a (2.7)
	17.7a (4.8)

	Struvite 1
	50
	20.8a (2.3)
	14.4a (1.4)
	3.1ab (0.4)
	17.1a (1.1)

	Struvite2
	50
	20.6a (3.5)
	14.5a (5.4)
	4.8a (2.5)
	17.4a (4.1)  

	Struvite3
	50
	19.5a (2.5)
	11.7ab (3.3)
	4.2ab (2.3)
	16.6a (2.2)

	Ash
	50
	11.9c (3.6)
	6.7b (1.0)
	1.2b (0.3)
	5.4d (1.0)

	HC1
	50
	18.8ab (2.8)
	10.9ab (3.2)
	1.7ab (0.5)
	11.0bcd (1.2)

	HC2
	50
	17.0abc (3.1)
	11.1ab (4.6)
	2.1ab (1.2)
	11.1bc (3.2)

	HC3
	50
	16.4abc (0.2)
	11.8ab (2.5)
	1.8ab (0.2)
	10.2bcd (3.4)

	Fe-DPS
	50
	14.2bc (3.3)
	8.0b (2.8)
	3.3ab (1.9)
	7.6cd (2.6)

	* 
** Mean comparison by Fisher’s Least Significant Difference (LSD) test (p ≤ 0.05); Within columns shared letters denote no difference (p > 0.05), and unshared letters denote a statistical difference (p ≤ 0.05); Values indicated in brackets are standard deviations (n = 3).











