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Supplementary Methods
S1. Dose–response models
Let z = ln(K) − mean[ln(1), ln(4), ln(8), ln(16), ln(24)]. For each modelled endpoint, linear (y = β0 + β1z) and quadratic (y = β0 + β1z + β2z2) candidate models were compared. Quadratic curvature was retained only when the quadratic-term P value was < 0.05 and ΔAICc = AICcquadratic − AICclinear was ≤ -2. A fitted internal peak and the K range retaining at least 90% of the fitted gain above fitted K1 were calculated only for supported concave responses. Predictions and response positions were restricted to the experimental range of 1–24 mmol L-1 K. Model-conditional intervals do not incorporate model-selection uncertainty.
S2. Bootstrap and sensitivity analyses
Primary peak and response-window intervals were obtained from 2,000 within-treatment bootstrap samples with the selected model held fixed. The sensitivity analysis used 5,000 within-treatment bootstrap resamples, sampling plants with replacement while preserving the treatment-specific sample size. For leaf Mg concentration, a linear model against ln(K) was used to estimate the K positions corresponding to fitted declines from K1. For TSG concentration and per-plant content, K24-versus-K16 decline probabilities and 5% and 10% decline crossings were calculated; out-of-range or undefined crossings were retained as missing rather than forced into the experimental range. Strict internal-downturn support required negative quadratic curvature, P < 0.05 for the quadratic term, an AICc improvement of at least 2 over both the intercept-only and linear models, a vertex within the experimental K range, and a fitted K24 value below fitted K16. Analyses were performed in R 4.6.1 using ggplot2 4.0.3, dplyr 1.2.1, tidyr 1.3.2, patchwork 1.3.2, ragg 1.5.2 and svglite 2.2.2; the sensitivity resampling seed was 20260915.


Supplementary Figures
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Figure S1. Complete 13-component glycoside screen. Panels show (a) treatment means for concentration, (b) per-plant content, (c) relative composition and (d) Benjamini–Hochberg false-discovery-rate q values calculated separately within the concentration, content and composition families. Each treatment included four biological plants. Bold numbers in heat-map cells are treatment means; heat-map colour is scaled within each component row and is not comparable among components. Panel d uses a logarithmic horizontal axis; the dashed line indicates q = 0.05. Component-level results are interpreted as exploratory unless they passed BH-FDR adjustment. SX denotes a source-defined chromatographic component whose full chemical identity requires confirmation. DA, dulcoside A; RA, rebaudioside A; RB, rebaudioside B; RC, rebaudioside C; RD, rebaudioside D; RE, rebaudioside E; RF, rebaudioside F; RM, rebaudioside M; RN, rebaudioside N; RO, rebaudioside O; RUB, rubusoside; STV, stevioside.
[image: ]
Figure S2. Additional leaf and root K–Mg endpoints complementing the tissue-status endpoints in main-text Fig. 3. Panels show (a) leaf K content, (b) root K concentration, (c) root K content and (d) root Mg content. Coloured points represent individual biological plants (n = 4 per treatment); open circles and error bars denote means and pointwise 95% confidence intervals. Per-plant contents were calculated by pairing concentration measurements with the corresponding same-plant organ dry weights.
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Figure S3. Restricted dose–response evidence for the six focal endpoints. (a) ΔAICc was calculated as AICcquadratic − AICclinear; values ≤ -2 meet the AICc criterion for retaining the quadratic candidate; the quadratic-term P value must also be < 0.05. (b) Selected focal coefficients and 95% confidence intervals, standardized by the observed outcome SD to facilitate comparison of direction and relative magnitude across endpoints. The focal term is the quadratic coefficient for root length and whole-plant dry weight and the linear coefficient for the other four endpoints; these coefficients do not represent a common linear slope. The endpoints match main-text Fig. 5. Model selection followed Supplementary Methods S1.
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Figure S4. Diagnostics for the focal dose–response models. (a) Standardized residuals plotted against fitted values and (b) normal Q–Q plots for root length, leaf dry weight, whole-plant dry weight, leaf Mg concentration, TSG content per plant and RA/STV. Residual-versus-fitted and normal Q–Q plots were used to assess model adequacy. These diagnostics do not resolve sparse dose coverage or model-selection uncertainty.



Figure S5. Sensitivity of the candidate TSG downturn and response-window definitions. (a) Fractions of 5,000 bootstrap resamples supporting, from left to right, declines of at least 10% or 5% from K16 to K24, K24 < K16, and the strict internal-downturn model for TSG concentration and per-plant content. (b) Comparison of 90% and 95% retention of the fitted gain above fitted K1 for the modeled root-length and whole-plant dry-weight response windows. Resampling followed Supplementary Methods S2. Bootstrap proportions describe resampling stability and are not additional confirmatory tests.
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Supplementary Tables
Table S1 Planned contrasts for the six designated primary endpoints. Omnibus P values were adjusted by Holm across the six designated primary endpoints. Planned-contrast P values were adjusted by Holm within endpoint. Confidence intervals are pointwise 95% intervals; Hedges g is reported as a standardized effect size. The primary set includes leaf K/Mg molar ratio; the focal model set in main-text Fig. 5 includes leaf Mg concentration instead. Contrast estimates are the first group minus the second; treatment means within each group are equally weighted. Contrasts with nonsignificant omnibus tests are interpreted descriptively.
	Endpoint
	Omnibus adjusted P
	Contrast
	Estimate
	95% CI
	Adjusted P
	Hedges g

	RA/STV
	0.3022
	Low-K limitation (K4–K24 vs K1)
	0.952
	-0.034 to 1.937
	0.1655
	1.678

	RA/STV
	0.3022
	Intermediate vs high K (K4–K8 vs K16–K24)
	-0.339
	-0.93 to 0.251
	0.4365
	-0.599

	RA/STV
	0.3022
	High-K penalty (K24 vs K4–K16)
	0.16
	-0.893 to 1.213
	0.6885
	0.282

	Leaf dry weight (g)
	0.0107
	Low-K limitation (K4–K24 vs K1)
	0.105
	0.047 to 0.163
	0.0026
	0.878

	Leaf dry weight (g)
	0.0107
	Intermediate vs high K (K4–K8 vs K16–K24)
	-0.018
	-0.111 to 0.075
	0.691
	-0.153

	Leaf dry weight (g)
	0.0107
	High-K penalty (K24 vs K4–K16)
	-0.116
	-0.225 to -0.007
	0.078
	-0.969

	Leaf K/Mg molar ratio
	0.002
	Low-K limitation (K4–K24 vs K1)
	22.02
	1.603 to 42.43
	0.041
	2.675

	Leaf K/Mg molar ratio
	0.002
	Intermediate vs high K (K4–K8 vs K16–K24)
	-24.64
	-31.23 to -18.06
	6.57e-05
	-2.995

	Leaf K/Mg molar ratio
	0.002
	High-K penalty (K24 vs K4–K16)
	28.17
	19.96 to 36.39
	5.31e-04
	3.424

	Root length (cm)
	6.56e-05
	Low-K limitation (K4–K24 vs K1)
	406.8
	205.8 to 607.7
	0.001
	1.733

	Root length (cm)
	6.56e-05
	Intermediate vs high K (K4–K8 vs K16–K24)
	659.3
	489.8 to 828.9
	3.27e-07
	2.809

	Root length (cm)
	6.56e-05
	High-K penalty (K24 vs K4–K16)
	-503.8
	-652.3 to -355.2
	1.36e-06
	-2.146

	TSG content per plant (mg)
	0.2829
	Low-K limitation (K4–K24 vs K1)
	30
	9.086 to 50.92
	0.0258
	0.981

	TSG content per plant (mg)
	0.2829
	Intermediate vs high K (K4–K8 vs K16–K24)
	-5.208
	-40.84 to 30.43
	1
	-0.17

	TSG content per plant (mg)
	0.2829
	High-K penalty (K24 vs K4–K16)
	-15.24
	-78.4 to 47.93
	1
	-0.498

	Whole-plant dry weight (g)
	0.0069
	Low-K limitation (K4–K24 vs K1)
	0.224
	0.072 to 0.375
	0.0155
	0.693

	Whole-plant dry weight (g)
	0.0069
	Intermediate vs high K (K4–K8 vs K16–K24)
	0.141
	-0.113 to 0.396
	0.2622
	0.438

	Whole-plant dry weight (g)
	0.0069
	High-K penalty (K24 vs K4–K16)
	-0.421
	-0.711 to -0.131
	0.0158
	-1.305





Table S2. Statistical evidence matrix for the six focal cross-domain endpoints in main-text Fig. 5. Categorical P values are Welch omnibus tests adjusted by Holm across the six designated primary endpoints, except leaf Mg concentration, for which BH-FDR was applied within the secondary K–Mg family. Planned-contrast confidence intervals are pointwise 95% intervals and their P values were Holm-adjusted within endpoint. Continuous-model P values test the selected focal term. K units are mmol L-1.
	Endpoint
	Categorical test
	Planned contrast
	Continuous response
	Evidence-based interpretation

	Root length
	Holm P < 0.001
	K4–K8 vs K16–K24: +659 cm (CI 490–829); Holm P < 0.001
	Concave, P < 0.001
	Peak at 4.69 mmol L-1 K; 90% response window 2.88–7.65 mmol L-1 K (model conditional).

	Leaf dry weight
	Holm P = 0.0107
	K4–K24 vs K1: +0.105 g (CI 0.047–0.163); Holm P = 0.00259
	No supported trend, P = 0.139
	Low-K limitation; observed higher means K4–K16, but no fitted optimum/window.

	Whole-plant dry weight
	Holm P = 0.00694
	K24 vs K4–K16: −0.421 g (CI −0.711 to −0.131); Holm P = 0.0158
	Concave, P = 0.00882
	Peak at 5.38 mmol L-1 K; 90% response window 3.17–9.16 mmol L-1 K (model conditional).

	Leaf Mg concentration
	BH q = 0.00721
	Not one of the six primary planned-contrast endpoints
	Declining, P < 0.001
	10% and 20% fitted declines at 1.95 and 3.81 mmol L⁻¹ K; not uptake/deficiency thresholds.

	TSG content per plant
	Holm P = 0.283
	K4–K24 vs K1: +30.0 mg (CI 9.09–50.92); Holm P = 0.0258 (exploratory)
	No supported trend, P = 0.145
	No production breakpoint; K16–K24 decrease is an observed candidate interval.

	RA/STV
	Holm P = 0.302
	No planned contrast survives within-endpoint Holm correction
	Increasing, P = 0.00334
	Composition trend without a supported categorical shift or critical K threshold.
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