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	Table S1a. Summary Statistics for Variables Across Six Clusters: Minimum, Mean, and Maximum Values.
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	Variables
	Min
	Mean
	Max
	Min
	Mean
	Max
	Min
	Mean
	Max
	Min
	Mean
	Max
	Min
	Mean
	Max
	Min
	Mean
	Max

	Cowpea
	0
	0.24
	0.38
	1.76
	2.06
	2.37
	1.04
	1.26
	1.42
	0
	0.08
	0.26
	0.01
	0.16
	0.31
	0.73
	1.09
	1.65

	Phaseolus Beans
	0.75
	1.17
	2.2
	2.51
	2.89
	3.26
	1.88
	2.09
	2.3
	0
	0.28
	0.51
	3.25
	3.36
	3.48
	0.82
	1.44
	2.21

	Soybean
	0.21
	0.62
	0.92
	1.95
	2.31
	2.64
	1.02
	1.26
	1.71
	0
	0.15
	0.33
	2.28
	2.53
	2.78
	0.7
	1.29
	2.19

	Pearl Millet
	0
	0.13
	0.65
	1.38
	1.64
	1.91
	0.03
	0.39
	0.84
	0
	0.1
	0.39
	0
	0
	0
	0.7
	0.98
	1.34

	Zinc Deficiency
	4.1
	8.28
	14.48
	12.5
	18.8
	25.1
	10.8
	15.1
	21.98
	8.76
	14.12
	17.91
	5.59
	8.96
	12.33
	24.99
	28.6
	32.13

	Iron Deficiency
	9.45
	13.95
	19.35
	20.8
	26.64
	32.48
	15.3
	25.1
	33.79
	24.27
	28.06
	31.58
	10.91
	16
	21.08
	31.46
	41.8
	48.01

	Standardized average crop yield potential and micronutrient deficiencies across six clusters. Each plot shows the distribution of standardized values within clusters, enabling comparison of average yield potential for the four crops and prevalence of iron and zinc deficiencies.



	Table S1b. Descriptive Statistics and Variable Contribution in Multivariate Clustering

	Variable
	Mean (tonne/ha)
	Std. Dev.
	Min
	Max
	R²

	Cowpea
	0.76
	0.67
	0
	2.37
	0.9

	Phaseolus Beans
	1.62
	0.99
	0
	3.48
	0.86

	Soybean
	1.13
	0.81
	0
	2.78
	0.84

	Pearl Millet
	0.46
	0.55
	0
	1.91
	0.82

	Zinc Deficiency (%)
	15.6
	7.96
	4.1
	32.13
	0.76

	Iron Deficiency (%)
	25.5
	10.83
	9.45
	48.02
	0.75

	Summary statistics of average yield potential for Phaseolus beans, soybean, cowpea, and pearl millet, and prevalence of iron and zinc deficiencies. R² values indicate the degree to which each variable differentiates between clusters: higher values, such as for Phaseolus beans (R² = 0.9), denote stronger discriminative power, whereas lower values for iron and zinc deficiencies indicate weaker separation among clusters.
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	Fig. S2b – e.  Global suitability and attainable yield (tonnes ha⁻¹) of current rain-fed, high-input cropland for soybean, cowpea, Phaseolus bean, and pearl millet. Estimates are shown at 5-arc-minute resolution (~9 × 9 km at the equator) 1. 
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Fig S3d. Fig. S3d. Standardized average crop yield potential and micronutrient deficiencies across six clusters. Each plot shows the distribution of standardized values within clusters, enabling comparison of average yield potential for the four crops and deficiency prevalence for iron and zinc.
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Fig. S3e. Determination of the optimal number of clusters using the Pseudo-F statistic. Pseudo-F values are plotted against the number of clusters (2–21), with a distinct peak at six clusters, indicating the best balance between within-cluster compactness and between-cluster separation.
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