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Supplementary Figure 1.

Response of seed yield and seed yield components of W82 and b10H to their corresponding

environmental indexes

Comparison between the transgenic cv. b10H and the parental cv. W82 for seed yield (A), seed number (B),
and individual seed weight (C) across all evaluated environments (Supplementary Table 1). The mean value
of each environment corresponds to the average of all tested genotypes and for each trait is described as
an environmental index (El) . Fitted models in (A) differed at P<0.05 and indicated that b10H will outyield
W82 across all environments with seed yield lower than 4898 kg ha?, a threshold never met in current
research. No cross-over interaction was detected for models fitted to seed numbers (B) and seed weight

(C). Ordinates of models fitted in (B) and (C) differed at P<0.0001.
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Supplementary Figure 2.

Biological replicates of histological stem cuts of W82 and b10H transgenic plants grown in the
greenhouse (replicates of images shown in Figure 4C-F).

Stems of V5 plants in well-watered (WW) and water-deficit (WD) plants of TG b10H and WT W82.
Internodes (epicotyls, 1%, 2"d and 3™) slices stained with safranine-fast green (left images) and the same
slices with highlighted xylem area (right panel). Bar length = 1 mm.
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Supplementary Figure 3.

Biological replicates of histological stem cuts of W82 and b10H plants grown in the field at the IAL site
(2017-2018; replicates of images shown in Figure 6C-D).

Stem (V2 hypocotyls and epicotyls) slices stained with safranine-fast green (left images) and the same
slices with highlighted xylem area (right panel). b10H are transgenic plants and W82 are wild type
controls. Bar length = 0.5 mm.
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Supplementary Table 1. Description of experiments.

Data correspond to weather coditions experienced during the whole cycle by field-grown soybean crops in
27 experiments performed across 6 years and 14 sites of Argentina. Sites are indicated in the map of Fig.
2A. Different water regimes (IR: irrigated; R: rainfed; WD: water deficit with rain-out shelters), sowing dates
(ES: early sowing; DS: delayed sowing), and phosphorus fertilizer rates (MAP: monoammonium phosphate,
in kg hal) were included in the network. Groups refer to the scope of differente experiments (G1 for event
selection, G2 for genotype x environment evaluation and G3 for physiological analysis). Within each
column, the color scale goes from dark green for the smallest value to dark red for the largest value, except
for Rain+IR (opposite scale). ID: identification; SRc: cumulative incident solar radiation; Tmax: mean daily
maximum temperature; Tmin: mean daily minimum temperature; Tmean: mean daily mean temperature;

PET: potential evapotranspiration; Rain+IR: rainfall+irrigation; WB: water balance (WB= Rain+IR-PET)); RWB:
Rain+IR-PET

relative water balance (RWB=—F-—).
Site in | Harvest Brperinent deseription Water B |Grouns SRc - Trmax Tmin Tmean PET Rair+IR WB RWB
map year management NI m C € g mm mm mm
1 2013 (01, Aranguren ES Rainfed ARla | G1,G2 )8 365 -253 -041
1 2013 |02, Aranguren DS Rainfed AR1b | G1,G2 310
1 2014 |03, Aranguren MAP_D Rainfed ARZ2a G2 325 ~L) -0.10
1 2014 |04, Aranguren MAP 100 | Rainfed ARZb | G2 325 i) -0.10
2 2013 [05. Carmen de ArecoES Rainfed cal |a1,62| 4%
2 2013 |06 Carmen de Areco DS Rainfed CA2 |Gl,G2
3 2013 |07. Corral de Bustos Rainfed B |G1,G2
4 2013 |08. Chilibroste Rainfed CH |G1,G2
5 2012 |09. Hughes Rainfed HUL | G1,G2
5 2013 [10. Hughes Rainfed HU2 | G1,G2
6 2018 (11. lAL-Santa Fe Irrigated IAL | G2,G3
7 2013 |12, Landeta Rainfed LA | Gl,G2
8 2010 [13. LkoriclunaR Rainfed L1 | G2 G3
8 2010 |14, LiboriolunalR Irrigated L2 |G2,G3
9 2013 |15. Mente Buey Rainfed MBL | G1,G2
] 2014 (16. Mente Buey Rainfed VB2 G2
10 2018 (17. Pergamino WD WaterDeficit| Pel D | G2, G3
10 2018 (18. Pergamino IR Irrigated Pel | | G2,G3
10 2019 (19. Pergamine R Irrigated Pe2 | | G2,G3
10 2019 (20. PergaminoR Rainfed Pe2 R | G2,G3
11 2010 |21, Quimili Rainfed Qu |Gl G2
12 2014 |22, Roldén ES Rainfed RO1 G2
12 2014 |23, Roldén DS Rainfed RO2 G2
13 2013 |24, San Agusth ES Rainfed SAl | G1,G2)
13 2013 |25, San Agusth DS Rainfed SA2 | G1,G2
14 2013 |26, VillaSaboya Rainfed Vsl | G1, G2
14 2014 |27. Villa Saboya Rainfed VS2 G2




