Table S1: Analysis of variance for the fitted second-order polynomial model and lack of fit for amino acid production as per Box-Behken design
	Source
	Sum of squares
	df
	Mean square
	F value
	P value Prob>F
	Significance

	Model
	980.85
	14
	70.06
	30.21
	<0.0001
	Significant

	A-Initial pH
	266.77
	1
	266.77
	115.04
	<0.0001
	- 

	B-fermentation Temperature (°C)
	63.52
	1
	63.52
	27.39
	0.0001
	- 

	C-Fermentation time (hrs)
	211.96
	1
	211.96
	91.4
	<0.0001
	 -

	D-Inoculums concentration (%, v/v)
	18.93
	1
	18.93
	8.16
	0.0127
	 -

	AB
	9.64
	1
	9.64
	4.16
	0.0608
	 -

	AC
	10.77
	1
	10.77
	4.65
	0.049
	 -

	AD
	2.23
	1
	2.23
	0.96
	0.3439
	 -

	BC
	12.8
	1
	12.8
	5.52
	0.034
	 -

	BD
	1.48
	1
	1.48
	0.64
	0.4371
	 -

	CD
	0.21
	1
	0.21
	0.092
	0.7659
	 -

	A2
	152.52
	1
	152.52
	65.77
	<0.0001
	 -

	B2
	68.2
	1
	68.2
	29.41
	<0.0001
	 -

	C2
	238.63
	1
	238.63
	102.91
	<0.0001
	 -

	D2
	114.82
	1
	114.82
	49.52
	<0.0001
	- 

	Residual
	32.47
	14
	2.32
	 -
	- 
	- 

	Lack of fit
	32.46
	10
	3.25
	2077.37
	<0.0001
	- 

	Pure error
	6.25E-03
	4
	1.563E-0.003
	 -
	- 
	- 

	Cor total
	1013.31
	28
	 -
	- 
	- 
	- 
















Table S2: Selection of application mode in pot trials condition
	Growth indicators
	Spray (FH : Water=1:1)
	Soil application (FH) mixed with Fly ash
	Soil application (PL) 1.25 % w/w
	Soil application (CH)
	Soil application (OF)
	Un-treatment (Only soil) 

	
	Test-1
	Test-2
	Test-3
	Negative Control
	Positive control
	Control

	Overall grain  yield (g)
	30
	25
	21
	31
	22
	17



