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[bookmark: _Hlk201823486]Table S1. P-values of key parameters obtained from Welch’s t-test comparing pairs of treatments. A significance threshold of α = 0.05 was used to determine statistical significance. 
	p-value
	Yield
	Grain number
	Grain weight

	Other cultivars-Apogee
	0.1499
	0.0334
	4.72E-03

	Other cultivars-L
	5.64E-05
	2.00E-09
	6.81E-05

	Other cultivars-M
	2.57E-07
	0.002744
	0.003857

	Other cultivars-H
	2.34E-06
	1.47E-06
	8.81E-07

	Apogee-L
	6.84E-07
	3.02E-08
	0.09204

	Apogee-M
	0.0003091
	0.003465
	0.02852

	Apogee-H
	3.52E-06
	2.67E-06
	0.007342

	L-M
	9.58E-11
	0.006505
	0.09613

	L-H
	6.14E-06
	3.51E-06
	0.008353

	M-H
	0.005194
	0.2342
	0.3849
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Figure S1. Grain yield quality. (a) Falling number (s), (b) sedimentation (ml), (c) wet gluten concentration (%) and (d) gluten index (%) in the grain versus grain yield for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. For (a) and (b) the grey shaded area indicates the minimum range needed for bread-making quality1-5. For (c) and (d) the grey area indicates the observed range from literature 6, as there is no minimum range defined. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol. There are no replicates for falling number, for sedimentation for indoor M – medium yielding and H – high yielding experiment, wet gluten and gluten index.
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Figure S2. Grain yield quality. (a, c, e) Concentration (%) and (b, d, f) weight per average grain (mg grain-1) for (a, b) fiber, (c, d) fat, and (e, f) starch for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. The grey area indicates the observed range from literature7-9. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol. 
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Figure S3. Grain yield minerals. (a) Ash (%), (b) phosphorus (%), (c) magnesium (%), and (d) potassium (%) in the grain versus grain yield for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. The grey shaded area indicates the observed range from literature10. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol.
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Figure S4. Grain yield minerals. (a) Iron (mg kg-1), (b) copper (mg kg-1), and (c) manganese (mg kg-1) in the grain versus grain yield for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. The grey shaded area indicates the observed range from literature10. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol.





[image: ]
Figure S5. Mineral content per grain (mg grain-1) for (a) ash, (b) phosphorus, (c) magnesium, and (d) potassium versus grain yield for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol.
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Figure S6. Mineral content per grain (μg grain-1) for (a) iron, (b) copper, and (c) manganese versus grain yield for field measurements (triangles) and indoor measurements (full circles). The red symbol indicates the cultivar Apogee grown in the field. Note, data are based on two technical replications from a mixed sample of each treatment. Vertical bars are standard errors, visible when exceeding the size of the symbol.







[image: Immagine che contiene testo, schermata, Carattere, diagramma

Il contenuto generato dall'IA potrebbe non essere corretto.]
Figure S7. S-plot of wheat grain comparing metabolites from L, M, H indoor experiments versus cultivars grown in the field (F). m/z with highest contribution as well as significance on the difference of both groups are highlighted in red.
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Figure S8. Trend plot of the compound as formic acid adduct with retention time 6.42_724.3876n (m/z 723.3818): 1-linoleoyl-3-O-(β-D-digalactopyranosyl)-glycerol (DGMG-L), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoors, for L – low-yielding (9), M – medium yielding (12) and H – high yielding experiment (11).
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Figure S9. Trend plot of the compound with retention time 6.42_m/z 677.3750: 1-linoleoyl-3-O-(β-D-digalactopyranosyl)-glycerol (DGMG-L), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoors, for L – low yielding (9), M – medium yielding (12) and H – high yielding experiment (11).
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Figure S10. High resolution electrospray Ionisation mass spectrometry (HRESIMS) (lower panel, low collision energy) and MSe (upper panel, high collision energy) spectrum (neg.) of the compound with the retention time 6.42_724.3876n (m/z 723.3818 as formic acid adduct and m/z 677.3750 as M-H-): 1-linoleoyl-3-O-(β-D-digalactopyranosyl)-glycerol (DGMG-L).
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Figure S11. Elemental Composition Report for the compound with the retention time 6.42_724.3876n (m/z 723.3818 as formic acid adduct and m/z 677.3750 as M-H-): 1-linoleoyl-3-O-(β-D-digalactopyranosyl)-glycerol (DGMG-L).
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Figure S12. Trend plot of the compound with retention time 7.21_516.3302n (m/z 515.3235): 1-linoleoyl-3-O-(β-D-galactopyranosyl)-glycerol (MGMG-L), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoors, for L – low yielding (9), M – medium yielding (12) and H – high yielding experiment (11).
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Figure S13. High resolution electrospray Ionisation mass spectrometry (HRESIMS) (lower panel, low collision energy) and MSe (upper panel, high collision energy) spectrum (neg.) of the compound with the retention time 7.21_516.3302n (m/z 515.3235) and m/z 561.3284 as formic acid adduct: 1-linoleoyl-3-O-(β-D-galactopyranosyl)-glycerol (MGMG-L).
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Figure S14. Elemental Composition Report for the compound with the retention time 7.21_516.3302n (m/z 515.3235) and m/z 561.3284 as formic acid adduct: 1-linoleoyl-3-O-(β-D-galactopyranosyl)-glycerol (MGMG-L).
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Figure S15. Trend plot of the compound with retention time 0.97_378.0934n (m/z 377.3235): trehalose (maltose, sucrose), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoors, for L – low yielding (9), M – medium yielding (12) and H – high yielding experiment (11).
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Figure S16. High resolution electrospray Ionisation mass spectrometry (HRESIMS) (lower panel, low collision energy) and MSe (upper panel, high collision energy) spectrum (neg.) of the compound with the retention time 0.97_378.0934n (m/z 377.3235): trehalose (maltose, sucrose).
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Figure S17. Elemental composition report for the compound with the retention time 0.97_378.0934n (m/z 377.3235): trehalose (maltose, sucrose).
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Figure S18. Trend plot of the compound with retention time 7.51_942.6268n (m/z 987.6250 as formic acid adduct): 1-oleoyl-2-linoleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-OL) or 1-linoleoyl-2-oleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-LO), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoors, for L – low yielding (9), M – medium yielding (12) and H – high yielding experiment (11).
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Figure S19. High resolution electrospray Ionisation mass spectrometry (HRESIMS) (lower panel, low collision energy) and MSe (upper panel, high collision energy) spectrum (neg.) of the compound with the retention time 7.51_942.6268n (m/z 987.6250 as formic acid adduct): 1-oleoyl-2-linoleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-OL) or 1-linoleoyl-2-oleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-LO).
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Figure S20. Elemental composition report for the compound with the retention time 7.51_942.6268n (m/z 987.6250 as formic acid adduct): 1-oleoyl-2-linoleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-OL) or 1-linoleoyl-2-oleoyl-3-O-(β-D-digalactopyranosyl)-sn-glycerol (DGDG-LO).
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Figure S21. Trend plot of the compound with retention time 2.76 min_414.1159n (m/z 413.1086): asperuloside), for cultivars in the field (1-8), including cultivar Apogee in the field (5), and cultivar Apogee grown indoor, for L – low yielding (9), M – medium yielding (12) and H – high yielding (11).
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Figure S22. High resolution electrospray Ionisation mass spectrometry (HRESIMS) (lower panel, low collision energy) and MSe (upper panel, high collision energy) spectrum (neg.) of the compound with the retention time 2.76 min_414.1159n (m/z 413.1086): asperuloside.
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Figure S23. Elemental composition report for the compound with the retention time 2.76 min_414.1159n (m/z 413.1086): asperuloside.
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Figure S24. S-plot of wheat grain comparing metabolites from L+M+H indoor experiments versus cultivar apogee (red) grown in the field (F). 
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Figure S25. S-plot of wheat grain comparing metabolites from M indoor experiments versus cultivar Torril (2) in the field; both groups showing the highest separation on PC1. 
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Figure S26. S-plot of wheat grain comparing metabolites from apogee M versus L grown indoors. 
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Figure S27. S-plot of wheat grain comparing metabolites from apogee H versus L grown indoors. 
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Monoisotopic Mass, Even Electron lons
376 formula(e) evaluated with 5 results within limits (up to 50 best isotopic matches for each mass)
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