Table S1. Characterization of initial soil physical conditions within the experimental site.
	Depth
(cm)
	  Sand
%  
	Silt
%
	Clay
%
	Texture

	ρb
gcm-3
	Ksat
Cm h-1
	F.C
%
	W.P.
%
	A.W.
%

	0-20
	72.42
	15.23
	12.35
	S.L.
	1.54
	1.94
	21.13
	10.45
	10.68

	20-40
	73.95
	14.56
	11.46
	S.L.
	1.55
	2.28
	20.50
	09.94
	09.37

	40-60
	75.18
	13.96
	10.86
	S.L.
	1.58
	2.77
	18.96
	09.27
	09.69


Dry bulk density (ρb); saturated hydraulic conductivity (Ksat); field capacity (FC), wilting permanent point (WP); available water (AW).

Table S2. chemical characteristics of soil (experimental site) & used BMS amendment. 
	Properties
	Soil
	BMS

	pH [at a soil:  water(w/v) ratio of 1:2.5]
	7.62
	7.02

	ECe (dS.m-1; soil paste extract)
	8.55
	1.60

	CEC(cmole kg-1)
	12.13
	-

	CaCO3 (g kg-1)
	52.1
	21.5

	O. M (%)
O.C %
C/N ratio
	1.30
0.75  
-                               
	75.52
43.80
28.91

	Nutrient content
	Available
	Total

	N 
	0.03 %
	1.52%

	P
	4.09 (mg kg-1 soil)
	3.75(g kg-1)

	K
	46.71(mg kg-1 soil)
	4.42(g kg-1)


ECe: electrical conductivity, CEC, cation exchangeable capacity, O.M: organic matter, OC: organic carbon, C/N: carbone/nitrogen, N: nitrogen, P: phosphorus, K: potassium 
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	Month
	Tmax (◦C)
	aTmin (◦C)
	Tavg (◦C)
	RHavg
(%)
	[bookmark: _Hlk214490289]U2 ms−1
	[bookmark: _Hlk214490318]ETo mmd−1

	2023

	May
	41.61
	12.00
	16.46
	35.64
	3.51
	4.62

	June
	44.52
	17.89
	15.88
	37.10
	3.42
	5.30

	July
	40.09
	19.13
	16.11
	37.99
	3.35
	5.20

	August
	41.50
	21.18
	15.14
	40.26
	3.32
	4.98

	September
	41.08
	18.69
	15.12
	43.83
	3.21
	4.04

	October
	40.30
	15.54
	12.77
	52.91
	2.91
	3.00

	2024

	May
	39.44
	12.59
	16.18
	35.91
	3.70
	4.56

	June
	42.81
	20.32
	15.47
	34.22
	4.03
	5.34

	July
	43.85
	21.50
	16.77
	35.11
	3.70
	5.40

	August
	44.06
	21.69
	15.96
	39.32
	3.48
	5.10

	September
	44.69
	20.34
	14.98
	39.97
	3.23
	4.41

	October
	35.67
	17.32
	12.51
	52.60
	2.85
	2.37


Tmax (C): Maximum air temperature in degrees Celsius.
Tmin (C): Minimum air temperature in degrees Celsius.
Tavg (C): Average air temperature in degrees Celsius.
RHavg (%): Average relative humidity, expressed as a percentage.
U2 ms−1: Wind speed measured at a height of 2 meters above the ground, in meters per second. 
ETo mmd−1: Reference evapotranspiration, in millimeters per day. 
Rainfall is absence or neglected 














Table S4. licorice root extract (LRE) chemical composition (on dry weight basis)
	Component
	Value
	Unit

	Lysine
	5.75
	mg g-1

	Histidine
	7.55
	

	Phenylalanine
	20
	

	Methionine
	4.15
	

	Cysteine
	20.5
	

	Glutamic acid
	20
	

	Aspartic acid
	19.9
	

	Threonine
	14.5
	

	Arginine
	1.25
	

	Proline
	15.2
	

	N
	20.5
	

	P
	21.3
	

	K
	47.2
	

	Mg
	2.18
	

	Ca
	6.55
	

	Fe
	0.05
	

	Zn
	0.20
	

	Cu
	0.02
	

	Selenium (Se)
	7.82
	mg Kg-1

	Gibberellin
	0.60
	g Kg-1

	Sucrose
	17.5
	

	Glucose
	48.5
	




