                             N: P: K (Kg ha–1) applied at 3 levelsAfter harvest of crop soil samples were collected and analyzed for available N, P and K
Fodder maize (African tall) is grown as test crop and harvested after 60 days

	I strip
	II strip
	III strip

	75-37.5-20
(N1-P1-K1)
	150-75-40
(N2-P2-K2)
	300-150-80
(N3-P3-K3)












Supplementary figure 1: Layout and details of fertility gradient experiment of fodder maize crop.
1: 50% of recommended dose of fertilizer 
2: 100% Recommended dose of fertilizer
3: 150 % recommended dose of fertilizer


Strip III                       Strip II                          Strip I
	
	72
	2-0-2
	F0
	
	25
	2-2-3
	F1
	
	24
	2-2-0
	F2

	
	71
	3-3-2
	
	
	26
	0-0-0
	
	
	23
	2-1-2
	

	
	70
	3-3-3
	
	
	27
	0-2-2
	
	
	22
	2-2-2
	

	
	69
	3-2-1
	
	
	28
	2-1-1
	
	
	21
	2-3-2
	

	
	68
	2-3-3
	
	
	29
	2-2-1
	
	
	20
	0-0-0
	

	
	67
	3-2-3
	
	
	30
	1-2-1
	
	
	19
	3-2-2
	

	
	66
	1-1-2
	
	
	31
	3-1-1
	
	
	18
	3-3-1
	

	
	65
	0-0-0
	
	
	32
	1-1-1
	
	
	17
	1-2-2
	

	Water channel (0.4 m)
	Water channel (0.4 m)
	Water channel (0.4 m)

	
	64
	2-1-1
	F2
	
	33
	2-2-0
	F0
	
	16
	3-3-3
	F1

	
	63
	2-2-1
	
	
	34
	3-3-1
	
	
	15
	3-3-2
	

	
	62
	1-2-1
	
	
	35
	2-2-2
	
	
	14
	0-0-0
	

	
	61
	0-0-0
	
	
	36
	1-2-2
	
	
	13
	2-3-3
	

	
	60
	0-2-2
	
	
	37
	3-2-2
	
	
	12
	2-0-2
	

	
	59
	1-1-1
	
	
	38
	2-3-2
	
	
	11
	1-1-2
	

	
	58
	2-2-3
	
	
	39
	2-1-2
	
	
	10
	3-2-1
	

	
	57
	3-1-1
	
	
	40
	0-0-0
	
	
	9
	3-2-3
	

	Water channel (0.4 m)
	Water channel (0.4 m)
	Water channel (0.4 m)

	
	56
	1-2-2
	F1
	
	41
	3-3-2
	F2
	
	8
	2-2-1
	F0

	
	55
	2-1-2
	
	
	42
	0-0-0
	
	
	7
	1-2-1
	

	
	54
	3-3-1
	
	
	43
	2-3-3
	
	
	6
	1-1-1
	

	
	53
	2-3-2
	
	
	44
	1-1-2
	
	
	5
	2-1-1
	

	
	52
	2-2-0
	
	
	45
	3-3-3
	
	
	4
	0-0-0
	

	
	51
	3-2-2
	
	
	46
	3-2-3
	
	
	3
	0-2-2
	

	
	50
	0-0-0
	
	
	47
	2-0-2
	
	
	2
	2-2-3
	

	
	49
	2-2-2
	
	
	48
	3-2-1
	
	
	1
	3-1-1
	


Supplementary figure 2. The layout and the nutrients level tried under main experiment
Where,
[bookmark: _GoBack]1: 50% of recommended dose of fertilizer 2: 100% Recommended dose of fertilizer 3: 150 % recommended dose of fertilizer


Supplementary table S1. Descriptive statistics of productive tillers per plant, earhead weight, 1000‑grain weight, grain yield and straw yield under the main experiment of barnyard millet across fertility strips I–III (n = 24 plots per strip).
	Strips
	 
	Productive 
Tillers/Plant
	Earhead 
Weight (g)
	1000 Grain 
Weight (g)
	Grain Yield (kg/ha)
	Straw Yield (kg/ha)

	Strip I
	Mean
	4.16
	17.42
	3.21
	18.88
	43.22

	
	Standard Error
	0.28
	0.46
	0.05
	0.86
	2.15

	
	Median
	4.32
	18.02
	3.24
	19.80
	44.38

	
	Mode
	#N/A
	18.02
	#N/A
	#N/A
	#N/A

	
	Standard Deviation
	1.38
	2.26
	0.23
	4.19
	10.51

	
	Sample Variance
	1.90
	5.11
	0.05
	17.56
	110.47

	
	Kurtosis
	-0.51
	5.82
	-1.01
	0.94
	1.02

	
	Skewness
	-0.09
	-2.08
	-0.11
	-0.97
	-1.06

	
	Range
	5.03
	10.50
	0.78
	17.43
	41.59

	
	Minimum
	1.42
	9.52
	2.82
	8.20
	16.40

	
	Maximum
	6.45
	20.02
	3.60
	25.63
	57.99

	
	Sum
	99.82
	417.96
	76.97
	453.06
	1037.28

	
	Count
	24.00
	24.00
	24.00
	24.00
	24.00

	
	Confidence Level (95.0%)
	0.58
	0.95
	0.10
	1.77
	4.44

	Strip II
	Mean
	3.69
	16.14
	3.06
	23.56
	51.30

	
	Standard Error
	0.25
	0.25
	0.04
	0.97
	1.54

	
	Median
	3.43
	16.35
	3.04
	24.37
	51.56

	
	Mode
	3.21
	#N/A
	2.89
	24.37
	#N/A

	
	Standard Deviation
	1.22
	1.20
	0.20
	4.76
	7.56

	
	Sample Variance
	1.49
	1.45
	0.04
	22.64
	57.09

	
	Kurtosis
	0.98
	0.45
	0.46
	1.16
	1.74

	
	Skewness
	0.90
	-0.75
	1.00
	-1.05
	-0.71

	
	Range
	5.13
	4.52
	0.72
	20.03
	35.66

	
	Minimum
	1.53
	13.50
	2.80
	10.80
	30.82

	
	Maximum
	6.66
	18.02
	3.52
	30.83
	66.48

	
	Sum
	88.49
	387.32
	73.53
	565.48
	1231.20

	
	Count
	24.00
	24.00
	24.00
	24.00
	24.00

	
	Confidence Level (95.0%)
	0.52
	0.51
	0.08
	2.01
	3.19

	Strip III
	Mean
	4.17
	17.50
	3.20
	25.66
	53.01

	
	Standard Error
	0.28
	0.31
	0.04
	0.92
	1.75

	
	Median
	4.03
	17.61
	3.16
	26.27
	53.41

	
	Mode
	#N/A
	#N/A
	3.06
	#N/A
	#N/A

	
	Standard Deviation
	1.37
	1.51
	0.22
	4.52
	8.58

	
	Sample Variance
	1.89
	2.29
	0.05
	20.47
	73.60

	
	Kurtosis
	-0.99
	0.77
	-1.07
	1.71
	3.46

	
	Skewness
	0.36
	-0.46
	0.30
	-1.29
	-0.85

	
	Range
	4.31
	6.52
	0.74
	19.20
	45.48

	
	Minimum
	2.35
	13.50
	2.86
	13.10
	26.53

	
	Maximum
	6.66
	20.02
	3.60
	32.30
	72.01

	
	Sum
	100.17
	419.95
	76.84
	615.87
	1272.21

	
	Count
	24.00
	24.00
	24.00
	24.00
	24.00

	
	Confidence Level (95.0%)
	0.58
	0.64
	0.09
	1.91
	3.62







Supplementary table S2: Linear regression analysis of the relationship between grain yield (q ha⁻¹) and fertilizer dose (N, P, K kg ha⁻¹) across three experimental strips in barnyard millet, showing regression coefficients with standard errors, 95% confidence intervals, t‑statistics, p‑values, R² and residual standard error (n = 24 plots per strip and nutrient).
	Strip 
	Nutrient
	Equation
	Sample size (n)
	Intercept (α)
	95% CI (α)
	Slope (β)
	95% CI (β)
	t-statistic
	p-value
	R²
	Residual SE

	Strip I
	N
	Yield = 13.30 + 3.11 × N
	24
	13.3035 ± 1.0712
	(11.08, 15.53)
	3.1110 ± 0.5171
	(2.04, 4.18)
	6.017
	<0.0001
	0.62
	2.635

	
	P
	Yield = 15.30 + 2.15 × P
	24
	15.2975 ± 1.4712
	(12.25, 18.35)
	2.1480 ± 0.7597
	(0.57, 3.72)
	2.827
	0.0098
	0.27
	3.67

	
	K
	Yield = 17.03 + 1.20 × K
	24
	17.0301 ± 1.5929
	(13.73, 20.33)
	1.1983 ± 0.8780
	(-0.62, 3.02)
	1.365
	0.1861
	0.08
	4.114

	Strip II
	N
	Yield = 17.67 + 3.29 × N
	24
	17.6674 ± 1.3423
	(14.88, 20.45)
	3.2898 ± 0.6479
	(1.95, 4.63)
	5.077
	<0.0001
	0.5395
	3.301

	
	P
	Yield = 19.45 + 2.46 × P
	24
	19.4550 ± 1.6640
	(16.00, 22.91)
	2.4640 ± 0.8593
	(0.68, 4.25)
	2.868
	0.0089
	0.2721
	4.151

	
	K
	Yield = 18.62 + 3.20 × K
	24
	18.6219 ± 1.4184
	(15.68, 21.56)
	3.2042 ± 0.7818
	(1.58, 4.83)
	4.099
	0.0005
	0.433
	3.664

	Strip III
	N
	Yield = 21.00 + 2.60 × N
	24
	21.0025 ± 1.4901
	(17.91, 24.09)
	2.5996 ± 0.7193
	(1.11, 4.09)
	3.614
	0.0015
	0.3725
	3.665

	
	P
	Yield = 21.95 + 2.23 × P
	24
	21.9464 ± 1.6104
	(18.61, 25.29)
	2.2281 ± 0.8316
	(0.50, 3.95)
	2.679
	0.014
	0.246
	4.017

	
	K
	Yield = 22.26 + 2.21 × K
	24
	22.2556 ± 1.5744
	(18.99, 25.52)
	2.2083 ± 0.8678
	(0.41, 4.01)
	2.545
	0.018
	0.2274
	4.066





Supplementary table S3: Linear regression analysis of the relationship between grain yield (q ha⁻¹) and total nutrient uptake of N, P and K (kg ha⁻¹) across fertility strips I–III in barnyard millet, showing regression coefficients with standard errors, 95% confidence intervals, t‑values, p‑values and R² (n = 24 plots per strip and nutrient).
	
	Nutrient
	n
	Equation
	Intercept (α)
	SE(α)
	95% CI (α)
	Slope (β)
	SE(β)
	95% CI (β)
	t-value
	p-value
	R²

	Strip I
	N uptake
	24
	y = 1.3656x + 9.0131
	9.0131
	5.1208
	[-1.61, 19.63]
	1.3656
	0.2651
	[0.82, 1.92]
	5.152
	3.652 × 10⁻⁵
	0.5468

	
	P uptake
	24
	y = 0.7599x + 7.9908
	7.9908
	3.0187
	[1.73, 14.25]
	0.7599
	0.1563
	[0.44, 1.08]
	4.863
	7.341 × 10⁻⁵
	0.5181

	
	K uptake
	24
	y = 1.3637x + 0.3610
	0.361
	4.9842
	[-9.98, 10.70]
	1.3637
	0.258
	[0.83, 1.90]
	5.286
	2.646 × 10⁻⁵
	0.5594

	Strip II
	N uptake
	24
	y = 1.0402x + 12.3378
	12.3378
	6.8993
	[-1.97, 26.65]
	1.0402
	0.2873
	[0.44, 1.64]
	3.621
	0.001513
	0.3734

	
	P uptake
	24
	y = 0.8239x + 7.6378
	7.6378
	4.9077
	[-2.54, 17.82]
	0.8239
	0.2043
	[0.40, 1.25]
	4.032
	0.000558
	0.4249

	
	K uptake
	24
	y = 1.9554x + 4.4974
	4.4974
	9.8935
	[-16.02, 25.02]
	1.9554
	0.4119
	[1.10, 2.81]
	4.747
	9.741 × 10⁻⁵
	0.506

	Strip III
	N uptake
	24
	y = 1.5878x + 11.7243
	11.72
	12.09
	[-13.34, 36.79]
	1.59
	0.46
	[0.63, 2.55]
	3.421
	0.002444
	0.35

	
	P uptake
	24
	y = 1.3431x + 2.8818
	2.88
	9.41
	[-16.62, 22.39]
	1.34
	0.36
	[0.59, 2.09]
	3.719
	0.001195
	0.39

	
	K uptake
	24
	y = 2.2458x + 31.3552
	31.36
	14.86
	[0.54, 62.18]
	2.25
	0.57
	[1.06, 3.43]
	3.935
	0.000706
	0.41






Supplementary Table S4. ANOVA summary for the effect of different fertilizer recommendation approaches on yield components and yields of barnyard millet in the 2024 verification experiment, showing grand mean, coefficient of variation (CV), standard errors [SE(m), SE(d)], critical difference at 5% (CD, 5%), F‑values and p‑values for replication and treatment effects, and effect size (η²).
	Parameter
	Grand Mean
	CV (%)
	SE(m)
	SE(d)
	CD (5%)
	F-Rep (2,12)
	P-Rep
	F-Trt (6,12)
	P-Trt
	η²

	No. of productive 
tillers/plant
	4.37
	2.91
	0.073
	0.104
	0.226
	0.62
	0.555151
	484.94
	1.334 × 10⁻¹³
	0.996

	Earhead 
weight/plant (g)
	15.99
	7.3
	0.674
	0.954
	2.078
	0.58
	0.574022
	11.75
	2.032 × 10⁻⁴
	0.843

	1000 
grain weight (g)
	3.1
	2.74
	0.049
	0.069
	0.151
	0.27
	0.766093
	12.4
	1.559 × 10⁻⁴
	0.856

	Grain yield
	22.78
	2.8
	0.369
	0.521
	1.136
	0.66
	0.535512
	301.47
	2.268 × 10⁻¹²
	0.993

	Straw yield
	43.28
	2.8
	0.7
	0.99
	2.157
	0.66
	0.533959
	301.75
	2.256 × 10⁻¹²
	0.993



Supplementary Table S5. ANOVA summary for the effect of different fertilizer prescription approaches on N, P and K uptake by barnyard millet in the 2024 verification experiment, showing grand mean, coefficient of variation (CV), standard errors [SE(m), SE(d)], critical difference at 5% (CD, 5%), F‑values and exact p‑values for replication and treatment effects, and effect size (η²).
	Nutrient
	Grand Mean
	CV (%)
	SE(m)
	SE(d)
	CD (5%)
	F-Rep
	 P-Rep
	F-Trt
	Exact P-Trt
	η²

	Nitrogen
	65.77
	2.84
	1.08
	1.52
	3.32
	0.7
	0.516
	432.86
	2.629 × 10⁻¹³
	0.68

	Phosphorus
	18.73
	2.84
	0.31
	0.43
	0.95
	0.86
	0.45
	550.29
	6.273 × 10⁻¹⁴
	0.28

	Potassium
	52.56
	2.86
	0.87
	1.23
	2.67
	0.84
	0.456
	592.37
	4.041 × 10⁻¹⁴
	0.28



