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Supplementary Fig. 1: Relationship between grain mineral concentration and grain yield in A. E. Watkins landraces and cv. Paragon - This figure illustrates the
relationship between the grain mineral concentration (Ca, K, Mg, Fe, Zn, and Cu) and the grain yield of 119 Watkins landraces from the core A.E. Watkins collection and cv.
Paragon. These were grown in randomised block design with 3 replicates at Rothamsted Research for four successive years, with the data representing the mean values over
the four-year period (2011-2014) (n=12). The three selected Watkins landraces, which were used as parents for the development of biparental segregating populations, along
with cv. Paragon, are depicted in distinct colours. Plots were created in GraphPad Prism v9.3.1.
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Supplementary Fig. 2: Violin plots of grain mineral concentration in biparental populations across different environments - This figure illustrates the distribution of grain
mineral concentration (Ca, K, Mg, Fe, Zn, and Cu) in three biparental populations (Par x W160, Par x W239, Par x W292) across different environments (year, N treatment).
Each population comprised 94 F4 recombinant inbred lines. Three biological replicates were included in each trial (n=3) with 1 m x 1 m plot as experimental unit. ANOVA results
for each population and year can be found in Supplementary Data 3. Plots were created in GraphPad Prism v9.3.1.



Supplementary Table 1: Landrace parents of the three populations, selected from the A.E Watkins bread wheat landrace collection.

GRU Code Watkins Code Abbreviation ggggtry (C)Z;)i;ir;]try of ﬁ;%\i'\t'th Locality Latitude Longitude é?gj;tzrflea
WATDE0021 1190160 - 2 W160 ESP Spain spring Navarre 42.72 -1.67 C7
WATDE0032 1190239 -1 w239 ESP Spain spring Gallegos, Salamanca 40.85 -6.71 C6
WATDEO0038 1190292 -1 W292 CYP Cyprus spring Paphos district 34.88 32.52 C6



Supplementary Table 2: Information about site soil type, dates of sowing, soil mineral N and N applications rates for each year and population.

. Ist N
a(i)rl1|eral N1-LowN N2 - High N application indli’\(l:ation zrd Il:lcation
Year Population Soil type Drilling date fertilization fertilization (50 kg/ha) - PP PP Harvest date
N (kg (100 kg/ha) (50 kg/ha) -
N/ha) (kg N/ha) (kg N/ha) Both N1 SN2 onl N2 onl
and N2 y y
2012 Parx W292 Very slightly flinty clay loam  24-26/10/11 70 NA 200 14/03/2012  13/04/2012 17/05/2012  24/8-8/9/2012

Slightly flinty, very slightly
2013 ParxW292 calcareous clay loam to 27/2-01/03/13 74 NA 200 15/04/2013 30/04/2013 21/05/2013  29/8-5/9/2013
silty clay loam (Ap horizon)

Very slightly flinty silty clay

2014 Parx W292 loam (Ap horizon)

29-30/10/13 71 NA 200 12/03/2014 03/04/2014 24/04/2014  13-21/8/2014

Slightly flinty, very slightly

2015 Parx W239 calcareous silty clay loam 27-28/10/14 40 50 200 16/03/2015 01/04/2015 30/04/2015 7-11/09/2015
(ap horizon)
Slightly flinty, very slightly

2016 Parx W239 calcareous clay loam to 16-23/10/15 63 50 200 17/03/2016 08/04/2016 27/04/2016  11-18/08/2016
silty clay loam (Ap horizon)

Very slightly flinty silty clay

2017 ParxW239 loam (Ap horizon)

19-20/10/16 43 50 200 09/03/2017 06/04/2017  11/05/2017  15-26/08/2017

Slightly flinty, very slightly

2018 Parx W160 calcareous silty clay loam 14/10/2017 101 NA 200 16/04/2018 23/04/2018 04/05/2018  2-15/08/2018
(ap horizon)
Slightly flinty, very slightly

2019 Parx W160 calcareous clay loam to 22/10/2018 103 NA 200 28/02/2019 03/04/2019  15/05/2019 21-24/08/2019
silty clay loam (Ap horizon)

Very slightly flinty silty clay

2020 ParxW160 |t e rizon)

21/11/2019 77 NA 200 16/03/2020  14/05/2020 09/06/2020  10-11/08/2020




