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Supplementary material

Considering the enormous scale of the raw data in addition to the extent of the treatment
interactions [Rhizobacteria treatment (4) x Stress regime (4) x ESI-charge (2)], not all of the
chemometric models were included here, but can be made available upon request. The ESI-
negative data are not given here but can be made available upon request.
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Table S1 Screening of rhizobacterial isolates for induction of drought stress tolerance in S. bicolor seedlings.

Growth parameters! Disease parameters! Percentage stress alleviation (%)? SAF-
ISR®
Isolate Plant height Dry roots Dry shoot Severity  Incidence Isolations Height Dry Dry Disease Disease Isola- (%)
code (cm) mass (g) mass (g) roots  leaves  severity incidence tions
A02 0.28 a-i 0.17  b-i 017 a-e 110 a 5343 aj 4176 b-o 10.60 1436 13.29 43.73 21.22 38.49 23.61
A03 0.28 a-i 0.15 bi 0.16 a-e 176 a 5850 aj 53.65 c-y 10.08 5.57 7.99 10.03 13.74 20.98 11.40
A05 0.28 a-i 0.13  b-i 0.16 a-e 161 a 5764 aj 38.09 a 10.08  -8.32 5.17 17.85 15.01 43.89 13.95
A07 0.28 a-g 0.17  b-i 019 a-e 187 a 3595 aj 47.01 cy 1220 1436 2758 4.60 46.99 30.76 22.75
A08 029 ag 013 cAi 0.14 b-e 186 a 5820 aj 4326 a-p 1411 -804 -832 5.01 14.18 36.28 8.87
A10 025 ¢ 012 f-i 0.14 b-e 1.04 a 4316 aj 65.48 c-y 052  -1835 -9.26 46.60 36.36 3.55 9.90
ALIW 0.28 a-g 0.15  b-i 0.16 b-e 059 a 2780 ag 47.05 c-y 10.80 6.19 4.63 70.03 59.01 30.70 30.22
AllY 029 a-e 0.15 b-i 0.16 a-e 124 a 4497 aj 444  ct 16.79 4.67 5.57 36.68 33.69 34.60 22.00
Al12 0.25 ¢4 0.13 A 0.14 b-e 137 a 3087 ag 91.06 n-y 1.80 -9.48 -8.99 30.03 54.48 -34.13 5.62
Al13 0.26 ¢ 012 f-i 0.15 b-e 166 a 5533 aj 46.94 c-x 264  -16.70 -1.81 15.04 18.42 30.86 8.07
Al4 0.28 a-g 0.15 b-i 0.15 b-e 186 a 7960 h4 81.03 h-y 1391 0.27 3.49 5.01 -17.37 -19.35 -2.34
Al5 0.28 ag 013 cAi 0.16 a-e 127 a 5376 aj 51 cvy 1379  -8.25 9.93 35.04 20.73 24.88 16.02
Al7 0.28 a-g 0.15 b-i 0.13 b-e 059 a 2071 ac 344  a-h 10.92 021  -13.76  70.08 69.46 49.33 31.04
Al18B 0.25 ¢4 011 g-i 0.10 de 145 a 4710 aj 4174 a-n 0.00 -2557 -3040  25.63 30.55 38.52 6.45
A18W 0.28 ag 0.15  b-i 012 c-e 101 a 5174 aj 63.98 c-y 12.00 591  -19.13  48.13 23.71 5.76 12.73
A18Y 0.27 a-i 0.14  b-i 017 a-e 098 a 2450 a-e 51.04 c-y 9.76 -254 1242 50.03 63.87 24.82 26.39
A19 0.26  b-j 0.16  b-i 0.14 b-e 112 a 4777 aj 4385 a-s 2.68 13.06 -3.96 42.76 29.56 35.41 19.92
A20 0.28 a-h 013 cHi 012 c-e 205 a 59.77 aj 4911 a-y 1060 -9.62 -18.59 -4.96 11.87 27.66 2.83
A21 029 ag 0.19 bc 0.18 a-e 137 a 6152 aj 5124 c-y 1399 3333 21.88 30.03 9.29 24.52 22.17
A22 0.30 ad 0.18 b-f 0.22 ab 085 a 26.71 ag 7161 cy 19.39 2186 47.99 56.68 60.62 -5.48 3351
A23 029 af 0.14  b-i 0.15 b-e 085 a 2186 ad 43.62 cr 16.27  -2.61 0.27 56.68 67.77 35.75 29.02
A25W 0.28 ag 0.14  b-i 0.18 a-e 150 a 5583 aj 7532 gy 1148 220 1893 23.38 17.68 -10.94 9.72
A26 0.28 ag 0.15 b-i 0.16 a-e 101 a 3884 aj 60.46 c-y 11.72 5.70 5.91 48.34 42.73 10.94 20.89
A27 0.28 ag 0.17  b-i 0.16 a-e 166 a 5552 aj 7019 cy 1339 14,50 6.44 15.04 18.14 -3.39 10.69
A28 029 a-e 0.15 b-i 019 a-e 209 a 59.62 aj 5549 c-y 16.51 371 27.32 -6.80 12.09 18.26 11.85
A3l 028 ag 0.16  b-i 017 a-e 147 a 5957 aj 4538 a-y 11.32 8.04 13.49 25.01 12.16 33.16 17.20
A35 0.28 ag 0.15 b-i 015 b-e 215 a 6896 g 86.66 n-y 11.28 131 242 -9.97 -1.68 -27.65 -4.05
A39 022 hj 0.10 hi 011 c-e 246 a 7077 g 68.58 c-y -1040 -3155 -2725 -25.88 -4.35 -1.02 -16.74
Ad4 025 ¢4 012 d-i 0.14 b-e 231 a 8145 j 84.64 k-y 180 -1512 -7.79 -18.31 -20.10 -24.67 -14.03
A4TA 029 af 0.16  b-i 0.16 b-e 127 a 4385 aj 316 ag 16.31 8.25 497 35.04 35.34 53.45 25.56
N09 0.26 b 0.14  b-i 0.16 a-e 091 a 3441 aj 213 ad 5.44 -5.91 9.13 53.35 49.26 68.63 29.98
N1 028 ag 0.14  b-i 017 a-e 117 a 5533 aj 3799 aj 1132 323 1295 40.00 18.42 44.04 20.58
N10W 027 aj 013 cHi 0.14 b-e 179 a 69.00 g 64.14 c-y 852  -1052 -6.38 8.34 -1.74 5.52 0.62
N11 025 ¢4 010 i 011 c-e 225 a 7873 h4 5524 c-y 1.72 -29.35 -23.76  -14.99 -16.09 18.63 -10.64
N16W 024 g4 013 cHi 0.13 b-e 179 a 6108 aj 4385 a-s -484  -1347 -15.70 8.44 9.94 3541 3.30




Table S1 Cont.

Growth parameters Disease parameters! Percentage stress alleviation (%)? SAF-
ISR®
Isolate Plant height Dry roots Dry shoot Severity  Incidence Isolations Height Dry Dry Disease  Disease Isola- (%)
code (cm) mass (g) mass (g) roots  leaves  severity incidence  tions
N17 0.26 ¢4 012 f-i 012 c-e 137 a 4359 aj 2627 af 2.04 -19.31 -16.51  30.03 35.73 61.31 15.55
N18 0.28 a-g 0.13 A 017 a-e 150 a 4770 aj 5784 c-y 11.24 -832 1577 23.38 29.67 14.80 14.42
N19 0.27 aj 0.13  b-i 0.11 b-e 122 a 4825 aj 6038 c-y 7.40 -7.70 2322 3749 28.86 11.06 8.98
N2 0.26 ¢4 0.17 b-h 0.15 b-e 218 a 7643 h-j 4783 c-y 2.20 1526  -2.55 -11.66 -12.70 29.55 3.35
N20 0.28 a-i 0.13 A 0.16 b-e 169 a 26.07 af 4426 c+t 10.56 -7.84 4.97 13.35 61.56 34.81 19.57
N22A 0.29 a-g 0.13 A 0.15 b-e 166 a 4372 aj 4466 a-u 13.95 -9.42 -1.88 15.04 35.54 34.22 14.58
N23 0.27 aj 0.14  b-i 0.13 b-e 062 a 2863 a-g 6028 c-y 8.52 -261  -1282  68.34 57.79 11.21 21.74
N26 0.30 a-c 0.17  b-i 0.16 a-e 165 a 4722 aj 4553 aw 20.11 13.75 6.31 15.70 30.37 32.94 19.86
N28 030 a-e 0.18 b-g 017 a-e 134 a 6050 aj 4514 c-v 18.71 2110 16.31 31.66 10.79 3351 22.01
N29 0.27 b 012 f-i 0.14 b-e 130 a 6657 c 4855 c-y 6.20 -15.88  -8.52 33.35 1.84 28.49 7.58
N30 0.29 a-g 0.16  b-i 015 a-e 127 a 4033 aj 3975 a-m 15.19 12.30 2.48 35.04 40.53 41.45 24.50
N31 029 af 0.19 b-e 019 a-e 156 a 4937 aj 4931 c-y 16.19 29.35  27.05 20.00 27.20 27.37 24.53
N36 0.27 aj 0.16  b-i 021 ad 197 a 7511 aj 1657 a-<c 6.36 8.59 39.93 -0.82 -10.75 75.59 19.82
N4 0.29 a-e 0.15 b-i 0.14 b-e 091 a 4981 aj 3988 am 1751 6.39 -3.49 53.35 26.56 41.26 23.60
N40 0.28 a-g 0.14  b-i 0.16 b-e 117 a 4182 a 7172 cvy 13.07 -2.20 4.36 40.00 38.34 -5.64 14.66
N43 031 ab 0.14  b-i 0.13 b-e 135 a 5344 aj 5422 cvy 2291 515 -12.68  30.84 21.20 20.14 12.88
N45 0.27 aj 0.14  b-i 012 a-e 196 a 6389 aj 7283 c-y 6.96 -385  -17.38 0.00 5.79 -7.28 -2.63
N47 0.28 a-g 013 cHi 0.14 b-e 163 a 5015 aj 7698 gy 11.72 -9.35 -4.23 16.68 26.05 -13.39 458
N49 0.27 b 0.14  b-i 0.16 a-e 176 a 5993 aj 5015 c-y 6.20 -4.95 7.11 10.03 11.63 26.13 9.36
N52 027 aj 0.17 b-h 0.15 b-e 176 a 1897 ab 3723 aj 7.92 15.26 0.27 10.03 72.03 45.16 25.11
N53 029 a-g 0.16  b-i 017 a-e 212 a 7189 g4 442  a+t 15.27 10.10 14.63 -8.29 -6.00 34.89 10.10
N54* 030 a-e 0.20 ab 019 a-e 1.04 a 4734 aj 5043 avy 18.99 38.76  29.93 46.70 30.20 25.72 31.72
N55B 0.27 aj 0.13 A 019 a-e 157 a 4453 aj 4332 aq 9.04 -9.69  28.32 19.90 34.34 36.19 19.68
N59 0.28 a-g 0.16  b-i 017 a-e 173 a 4742 aj 4523 aw 11.40 6.67 14.23 11.66 30.08 33.38 17.90
N60 0.29 a-g 0.19 b-d 026 a 123 a 3769 aj 3827 ak 15.31 3189 7235 37.03 44.43 43.63 40.77
N61 024 f4 012 f-i 0.13 c-e 137 a 6318 aj 2165 a-e -2.60 -16.63 -15.44  30.03 6.84 68.11 11.72
N62 0.26  b-j 0.16  b-i 0.15 b-e 190 a 63.08 aj 3552 aj 3.16 9.00 -2.55 271 6.99 47.68 11.17
N65 0.29 a-g 0.13  b-i 017 a-e 137 a 4100 aj 7452 c-y 14.07 -756  11.74 30.18 39.55 -9.77 13.04
N66 0.28 a-i 0.15  b-i 0.14 b-e 196 a 5583 aj 3462 ai 10.48 0.55 -5.64 0.00 17.68 49.01 12.01
N67 0.26 a- 0.15 b-i 017 a-e 223 a 7216 cj 3879 al 5.88 5.02 1497  -1381 -6.40 42.86 8.09
N69 0.26  b-j 0.13 cAi 0.13 b-e 1.08 a 4411 aj 4588 cw 5.80 -749  -10.34  45.01 34.96 32.42 16.73
N71 0.28 a-i 0.15 b-i 0.16 a-e 215 a 7446 h 6545 c-y 10.40 1.79 9.73 -9.97 -9.79 3.59 0.96
N74 0.26  b-j 012 f-i 011 c-e 189 a 6815 f 68.81 c-y 5.60 -19.86 -23.96 3.38 -0.49 -1.36 -6.12
N76 0.25 dj 013 cAi 012 c-e 169 a 5828 aj 6799 c-y 1.08 -8.04  -19.40 13.35 14.07 -0.15 0.15




Table S1 Cont.

Growth parameters Disease parameters! Percentage stress alleviation (%)? SAF-

ISR®

Isolate code Plant height Dry roots Dry shoot Severity  Incidence Isolations Height Dry Dry Disease Disease Isola- (%)

(cm) mass (g) mass (g) roots  leaves  severity incidence tions

N77 0.28 a-g 0.16  b-i 0.16 a-e 215 a 6762 f 372 aj 11.68 6.87 10.67 -9.97 0.29 4521 10.79
N77Y 0.28 a-g 0.15  b-i 0.18 a-e 137 a 5099 aj 51.24 c-y 13.27 2.13 18.99  30.03 24.82 24.52 18.96
N79 030 a-e 0.15  b-i 017 a-e 166 a 6152 aj 39.75 a-m 18.71 5.09 17.05 15.04 9.29 41.45 17.77
N80 0.26  b-j 0.15  b-i 017 a-e 153 a 5986 aj 58.88 c-y 3.96 0.48 15.17  21.69 11.74 13.27 11.05
NAS6G6 029 af 0.16  b-i 0.15 b-e 186 a 4742 aj 4523 c-w 16.07 9.21 -2.08 5.01 30.08 33.38 15.28
RhizoVital® 0.26  b-j 0.15  b-i 015 a-e 157 a 3742 aj 99.93 by 4.68 2.06 3.09 19.90 44.82 -47.19 4.56
S5 0.27 b 014 cAi 0.15 b-e 222 a 6470 aj 8232 hvy 6.08 -6.87 0.20 -13.76 4.60 -21.25 -5.17
T29 027 aj 0.15  b-i 0.15 b-e 134 a 4931 a4 89.71 |-y 8.08 4.26 -0.20 31.36 27.29 -32.14 6.44
UCNS® 031 a 027 a 021 a-c 0.03 a 0.03 a 6.49 ab 2551  83.78 4242  98.47 99.96 90.44 73.43
UCNSNF® 0.25 d-j 0.14 b-t 010 e 0.03 a 0.03 a 001 a 1.00 -1.24  -3450 9847 99.96 99.99 43.95
ucs’ 025 e 0.15  b-i 0.15 b-e 196 a 6782 f 67.89 c-y 0.00 0.00 0.00 0.00 0.00 0.00 0.00

! Figures followed by the same letter within a column does not differ significantly according to Tukey’s LSD test at a significance level of p < 0.05.

2 The percentage stress alleviation was calculated as the percentage increase in the growth parameters (plant height, root- and shoot mass) and the percentage reduction in
disease parameters (severity, incidence and isolations) by treating S. bicolor seedlings with each of the 77 rhizobacterial isolates compared to that of the untreated stress control
inoculated with F. pseudograminerum and subjected to drought stress (UCS).

% The stress alleviation factor (SAF) was calculated with the formula as outlined in section 2.1.6 and incorporated the percentage increase in the growth parameters and the
percentage reduction in disease parameters.

4 The rhizobacterial isolate N54, selected as best-performing isolate for eliciting ISResilience in S. bicolor seedlings against combined biotic and abiotic stress, is indicated in
bold.

5 Untreated control receiving no stress (UCNS).

& Untreated control receiving no stress and no fertiliser (UCNSNF).

7 Untreated control inoculated with F. pseudograminerum and subjected to drought stress (UCS).



Figure S1 IR thermography images of S. bicolor seedlings demonstrating the effects of inoculation with F.
pseudograminearum under drought stress conditions, visualized by means of a FLIR thermal imager: (A)
untreated control, (B) untreated control inoculated with F. pseudograminearum, (C) untreated control with
drought stress, (D) untreated control with combined stresses. The IR thermography images (the images on the
left) provide a visual range of the temperature gradient, ranging from purple (indicating low leaf temperatures
corresponding with low stress levels) to bright yellow/white (indicating high leaf temperatures corresponding with
high stress levels) according to the temperature scale shown on the right of each thermal images.
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Figure S2 Unsupervised chemometric overview of ESI-negative data obtained from S. bicolor shoots. PCA score scatter plot computed from the first two PCs of an 12-
component PCA model. The model explains 66.9 % variation in the Pareto-scaled data (R?X = 0.669) and 43.6% predicted variation according to cross-validation (Q? = 0.436).
(A and B) represents the same PCA scores plot with (A) showing the rhizobacteria treatment-related clustering and (B) showing the stress regime-related clustering. (C and D)
HCA dendrogram corresponding to (A and B). Legend: (A and C) QC: Quality control samples (grey); N66: primed with isolate N66 (yellow); None: untreated control (black);
N54: primed with isolate N54 (red); NAS-6G6: primed with isolate NAS-6G6 and (B and D) None: no-stress control (black); D: drought stress (red); FP: inoculated with F.
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pseudograminearum (green); DFP: drought stress and inoculated with F. pseudograminearum (blue); QC: Quality control samples (grey).



Table S2 Summary of metabolites significantly upregulated (p < 0.05) during the priming phase under conditions of no-stress in rhizobacteria-

treated S. bicolor seedlings versus those left naive. Discriminating metabolites were identified based on OPLS-DA S-plots.
Metabolite fold change (fc) and p-value of primed versus naive

RT ESI Metabolic NAS-6G6 N66 N54

Metabolite m/z  (min) mode MF pathway fc p fc p fc p
1 L-Leucine 335 800 Pos CsHisNO2 Amino acid 428 1.32E-04 449  1.40E-07 471  3.00E-09
2 N,N-Dihydroxy-L-Tyrosine 234 811 Neg CoHi:NOs Amino acid 5.09 4.71E-08 5.09 4.71E-08 432  253E-12
3 L-Histidine 309 6.00 Pos CsHoNsO2 Amino acid 2.67  1.09E-03 3.99  3.46E-06 - -
4 Riboflavin 437 9.07 Pos Ci7H19N4Os Antioxidant - - - - - -
5  Hydroxyproline 343 4.05 Neg CsH9NOs Antioxidant 481 2.10E-04 - - 4.22  7.39E-07
6  Myo-inositol 249 357 Pos CeH120s Carbohydrate 5.10 3.31E-05 521  2.61E-09 - -
7  N-Caffeoylputrescine 309 5.99 Pos CisHisN20s3 Diamine 2,67  1.09E-03 399  3.46E-06 S S
8  Apigenin 7-O-neohesperidoside 623 7.34 Pos CzrH30014 Flavone / Flavonol ~ 2.08  9.15E-04 201  1.07E-05 243  5.27E-07
9 Hesperetin 7-O-glucoside 532 6.1 Neg C2H2Ou Flavonoid 202  1.91E-05 202  1.91E-05 245  3.43E-08
10 Pentahydroxyflavanone 305 4.61 Pos CisH1207 Flavonoid 11.73  6.79E-08 6.65  7.72E-06 9.47  9.65E-07
11 3,4-Epoxybutyl-Alpha-D-Glucopyranoside 335 496 Pos CioH07 Glycogen - - 317 6.01E-04 218  2.79E-03
12 Heptaethylene Glycol 349 169 Pos CuH300s Glycogen - - - - - -
13 Isopropylammelide 207 448 Neg CsH1oN4O2 Histidine 20.10 1.29E-06 20.10 1.29E-06 2341 6.87E-09
14 (9Z,12Z,15Z)-Octadecatrienoic acid 317 366 Pos CisHz002 Lipid 420  1.16E-06 591  4.08E-06 3.94  3.40E-10
15 L-Serine-phosphoethanolamine 301 346 Neg CsHisN20eP Lipid 21.96 1.36E-08 21.96 1.36E-08 109.83 2.50E-05
16 (32,6Z)-Nonadienal 183 493 Pos CoHuO Lipid - - - - - -
17  3,5-Dimethoxyphenol 177 9.00 Pos CsH100s Phenylpropanoid S S 326  1.58E-03 218  126E-03
18 Trans-beta-D-Glucosyl-2-hydroxycinnamate 325 690 Neg CisHi0Os Phenylpropanoid 275  1.04E-03 275  1.04E-03 408  1.39E-06
19 Shikimate 195 559 Neg C7H100s Phenylpropanoid 284 1.16E-07 284  1.16E-07 3.53  1.95E-10
20 Trans-5-O-caffeoyl-D-quinate 561 6.09 Neg CisHi709 Phenylpropanoid - - - - 3.29  2.09E-05
21 Gibberellin A36 415 9.07 Pos Cz0H20s Phytohormone 212 4.59E-02 279  1.50E-04 - -
22 (-)-Phenylalanine Jasmonate conjugate 450 430 Pos C2H2NO4 Phytohormone 369  6.04E-04 - - 333  4.90E-03
23 Dihydrozeatin-9-N-glucoside-O-glucoside 584 174 Pos C2H3sNsOu Phytohormone - - - - - -
24 Thermozeaxanthin 948 14.12 Pos CsiHsO12 Phytohormone 251  1.20E-03 - - - -
25 Gibberellin A36 407 894 Neg C2H20s Phytohormone 11.46  1.23E-06 11.46  1.23E-06 1230 8.94E-11
26 (-)-11-Hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside 475 8.00 Pos CisH3009 Phytohormone 10.76  4.08E-05 941  2.83E-08 1011 1.77E-08
27 3-Oxopropionyl-CoA 853 196 Neg C2H3sN7018P3S Propanoate - - - - - -
28 Dimethylbenzimidazole 205 559 Pos CoHioN2 Riboflavin 2.02  2.90E-04 227  6.12E-05 - -
29 Demethylphylloguinol 557 11.07 Pos CsoH4602 Ubiquinone - - - - - -
30 Ubiquinone 357 458 Pos CusHis04 Ubiquinone 73.44  131E-11 4254  1.46E-04 52.14  2.36E-11




Table S3 Summary of metabolites significantly upregulated (p < 0.05) during ISResistance under conditions of biotic stress (inoculated with F.
pseudograminearum) in rhizobacteria-treated S. bicolor seedlings versus those left naive. Discriminating metabolites were identified based on
OPLS-DA S-plots.

Metabolite fold change (fc) and p-value of primed versus naive

RT ESI Metabolic NAS-6G6 N66 N54

Metabolite m/z  (min) mode MF pathway fc p fc p fc p
1 L-Leucine 335 800 Pos CsHi1sNO2 Amino acid 2.28 3.26E-05 2.53 1.72E-03 2.92 2.91E-06
2 N,N-Dihydroxy-L-Tyrosine 234 8.11 Neg CoHi1NOs Amino acid 4.68 4.69E-08 2.98 3.69E-04 4.19 2.40E-07
3 L-Histidine 309 6.00 Pos CsHoN3O2 Amino acid 4.86 3.09E-05 - - 5.99 5.84E-05
4  Riboflavin 437 9.07 Pos Ci7H19N4Os Antioxidant 2.48  7.53E-08 - - - -
5  Hydroxyproline 343 4.05 Neg CsH9NOs Antioxidant 3.96 1.84E-07 - - 3,50 3.96E-05
6  Myo-inositol 249 357 Pos CsH120s Carbohydrate 6.72  4.89E-07 6.12  5.72E-08 720 3.09E-06
7 N-Caffeoylputrescine 309 599 Pos CisHisN203 Diamine 4.86  3.09E-05 = = 5.99  5.84E-05
8  Apigenin 7-O-neohesperidoside 623 7.34 Pos CzrH30014 Flavone / Flavonol  2.65  2.97E-04 - - 3.00 1.30E-05
9  Hesperetin 7-O-glucoside 532 611 Neg C2H2Ou Flavonoid 273 1.29E-06 301 5.28E-06 3.29  1.00E-05
10 Pentahydroxyflavanone 305 461 Pos CisH1207 Flavonoid 18.62  5.58E-05 - - 17.67  2.00E-07
11 3,4-Epoxybutyl-Alpha-D-Glucopyranoside 335 496 Pos CioH07 Glycogen 3.17  1.69E-05 - - - -
12 Heptaethylene Glycol 349 169 Pos CiHz00s Glycogen 59.66  3.04E-11 21.76  2.26E-07 16.57  2.32E-07
13 Isopropylammelide 207 448 Neg CeH10N4O2 Histidine 41.65 2.03E-07 30.56 1.99E-05 49.86 2.25E-09
14 (9Z,12Z,15Z)-Octadecatrienoic acid 317 366 Pos CisHz002 Lipid 431  3.95E-08 513  6.41E-06 7.25  4.60E-05
15 L-Serine-phosphoethanolamine 301 346 Neg CsHisN20eP Lipid 16.83  1.29E-02 23.67 3.11E-04 2417  3.86E-03
16 (3Z,6Z)-Nonadienal 183 493 Pos CoH1O Lipid 84.30  3.89E-03 - - - -
17  3,5-Dimethoxyphenol 177 9.00 Pos CsH100s Phenylpropanoid 215  9.00E-05 S S S S
18 Trans-beta-D-Glucosyl-2-hydroxycinnamate 325 690 Neg CisHi0s Phenylpropanoid 551  6.18E-06 322  2.02E-03 5.16  5.25E-06
19 Shikimate 195 559 Neg C7H100s Phenylpropanoid 236  3.84E-08 S S 346  6.45E-08
20 Trans-5-O-caffeoyl-D-quinate 561 6.09 Neg CisH17009 Phenylpropanoid 1221  4.04E-03 13.05 4.32E-04 8.35  2.32E-02
21 Gibberellin A36 415 9.07 Pos Cz0H20s Phytohormone 322 2.07E-05 283  1.98E-03 2.87  3.24E-03
22 (-)-Phenylalanine Jasmonate conjugate 450 430 Pos C2H2NO4 Phytohormone 300 1.76E-03 - - 711 1.38E-04
23 Dihydrozeatin-9-N-glucoside-O-glucoside 584 174 Pos C22HssNsOu Phytohormone 6.28 5.21E-04 - - 482  2.68E-05
24 Thermozeaxanthin 948 14.12 Pos CsiHs4O12 Phytohormone 419  1.36E-02 - - - -
25 Gibberellin A36 407 894 Neg Ca0H2606 Phytohormone 6.61 3.32E-05 5.06 6.96E-06 6.24 3.24E-08
26 (-)-11-Hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside 475 8.00 Pos CisH3009 Phytohormone 435  4.61E-05 - - 3.90 2.00E-05
27 3-Oxopropionyl-CoA 853 196 Neg C24H3sN7O18P3S Propanoate 2.42 1.81E-04 2.72 1.31E-06 2.40 4.13E-07
28 Dimethylbenzimidazole 205 559 Pos CoHioN2 Riboflavin 2.61 8.98E-05 2.09 1.10E-03 3.53 6.27E-07
29 Demethylphylloguinol 557 11.07 Pos CsoH4602 Ubiquinone 2.14 4.56E-03 2.35 2.18E-03 2.43 7.43E-06
30 Ubiquinone 357 458 Pos CisHi1s04 Ubiquinone 9.92 8.41E-03 - - 2473  3.14E-06




Table S4 Summary of metabolites significantly upregulated (p < 0.05) during ISTolerance under conditions of abiotic stress (drought stress) in
rhizobacteria-treated S. bicolor seedlings versus those left naive. Discriminating metabolites were identified based on OPLS-DA S-plots.

Metabolite fold change (fc) and p-value of primed versus naive

RT ESI Metabolic NAS-6G6 N66 N54

Metabolite m/z  (min) mode MF pathway fc p fc p fc p
1 L-Leucine 335 800 Pos CsHisNO2 Amino acid 3.68  6.66E-08 6.30  7.24E-10 321  1.49E-04
2 N,N-Dihydroxy-L-Tyrosine 234 811 Neg CoHi:NOs Amino acid 3.81  1.09E-12 6.06 151E-10 3.61  2.90E-07
3 L-Histidine 309 6.00 Pos CsHsN3O2 Amino acid - - 267 4.07E-04 - -
4  Riboflavin 437 9.07 Pos Ci7H19N4Os Antioxidant 336  1.01E-05 567  6.77E-07 - -
5  Hydroxyproline 343 4.05 Neg CsH9NOs Antioxidant 2.28  1.65E-04 - - - -
6  Myo-inositol 249 357 Pos CsH120s Carbohydrate 401  9.74E-06 411  2.55E-07 530  1.33E-07
7  N-Caffeoylputrescine 309 5.99 Pos CisHisN20s3 Diamine S S 267 4.07E-04 S S
8  Apigenin 7-O-neohesperidoside 623 7.34 Pos CzrH30014 Flavone / Flavonol ~ 3.17  3.96E-08 3.11  4.46E-05 - -
9 Hesperetin 7-O-glucoside 532 6.1 Neg C2H2Ou Flavonoid 210  5.42E-04 210  5.42E-04 S S
10 Pentahydroxyflavanone 305 4.61 Pos CisH1207 Flavonoid 494  1.96E-05 790 1.92E-04 458  9.40E-05
11 3,4-Epoxybutyl-Alpha-D-Glucopyranoside 335 496 Pos CioHi07 Glycogen - - - - - -
12 Heptaethylene Glycol 349 169 Pos CuH300s Glycogen - - - - - -
13 Isopropylammelide 207 448 Neg CsH1oN4O2 Histidine 6.94  2.65E-04 3.62  4.43E-03 5.67  7.90E-08
14 (9Z,12Z,15Z)-Octadecatrienoic acid 317 366 Pos CisHz002 Lipid 296  2.91E-10 431  3.92E-06 4.09  2.45E-05
15 L-Serine-phosphoethanolamine 301 346 Neg CsHisN20eP Lipid 17.35 1.87E-05 18.07 3.29E-06 2.82  5.75E-03
16 (3Z,6Z)-Nonadienal 183 493 Pos CeHuO Lipid 55.70  2.60E-09 5420  1.55E-11 7642  7.31E-11
17  3,5-Dimethoxyphenol 177 9.00 Pos CsH100s Phenylpropanoid 291  1.07E-04 363  1.88E-05 S S
18 Trans-beta-D-Glucosyl-2-hydroxycinnamate 325 690 Neg CisHi0Os Phenylpropanoid 247  2.74E-05 277  2.64E-04 - -
19 Shikimate 195 559 Neg C7H100s Phenylpropanoid 228  2.43E-05 229  3.62E-04 S S
20 Trans-5-O-caffeoyl-D-quinate 561 6.09 Neg CisHi709 Phenylpropanoid 6.62  1.15E-02 11.96  2.79E-04 743  7.65E-04
21 Gibberellin A36 415 9.07 Pos Cz0H20s Phytohormone 235 1.92E-05 S S S S
22 (-)-Phenylalanine Jasmonate conjugate 450 430 Pos C2H2NO4 Phytohormone 263  1.03E-03 - - 248  1.59E-04
23 Dihydrozeatin-9-N-glucoside-O-glucoside 584 174 Pos C2H3sNsOu Phytohormone 235 1.18E-04 359  6.48E-05 3.38  8.44E-06
24 Thermozeaxanthin 948 14.12 Pos CsiHsO12 Phytohormone 231 3.37E-04 - - - -
25 Gibberellin A36 407 894 Neg C2H20s Phytohormone 2.88  1.11E-07 539  4.65E-10 250  3.33E-04
26 (-)-11-Hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside 475 8.00 Pos CisH3009 Phytohormone - - 16.43  1.35E-08 856 3.57E-06
27 3-Oxopropionyl-CoA 853 1.96 Neg CxHssN7O18PsS Propanoate 2.10  6.35E-05 2.38  2.00E-03 246  1.39E-03
28 Dimethylbenzimidazole 205 559 Pos CeHioN2 Riboflavin 2.34  4.68E-05 220  3.15E-03 239  2.17E-03
29 Demethylphylloquinol 557 11.07 Pos CaoH402 Ubiquinone 3.81  9.89E-05 274  1.22E-02 440  7.06E-05
30 Ubiquinone 357 458 Pos CusHis04 Ubiquinone 9.83  7.57E-04 17.94 1.17E-04 6.72  1.07E-02
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Figure S3 Heatmap comparing the fold change (primed versus naive) of the top 30 metabolites significantly
upregulated in S. bicolor seedlings primed with rhizobacterial isolates NAS-6G6, N66 and N54 in response to
biotic stress (inoculation with F. pseudograminearum). The number to the right corresponds to the metabolite
number in Table S3.

NAS-6G6 N66

N54

Figure S4 Venn diagram comparing the number of metabolites, of the top 30 metabolites significantly upregulated
in S. bicolor seedlings primed with rhizobacterial isolates NAS-6G6, N66 and N54 in response to biotic stress
(inoculation with F. pseudograminearum).
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Figure S5 Heatmap comparing the fold change (primed versus naive) the top 30 metabolites significantly
upregulated in S. bicolor seedlings primed with rhizobacterial isolates NAS-6G6, N66 and N54 in response to
abiotic stress (drought). The number to the right corresponds to the metabolite number in Table S4.

NAS-6G6 N66

N54

Figure S6 Venn diagram comparing the number of metabolites, of the top 30 metabolites significantly upregulated
in S. bicolor seedlings primed with rhizobacterial isolates NAS-6G6, N66 and N54 in response to abiotic stress
(inoculation with F. pseudograminearum).
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Figure S7 Summary of pathway analysis with MetPA of the effect of priming S. bicolor with Pa. alvei NAS-6G6 under conditions of (A) no stress, (B) drought, (C) inoculation
with F. pseudograminearum and (D) combined stresses: Representation of all MetPA-computed metabolic pathways displayed per their significance or pathway impact. The
graph, “metabolome view” contains all the matched pathways (the metabolome) arranged by p-values (pathway enrichment analysis) on y-axis, and the pathway impact values
(pathway topology analysis) on x-axis. The node colour is based on the p-value and the node radius is defined by the pathway impact values. The latter is the cumulative
percentage from the matched metabolite nodes. Thus, the graph indicates pathways with high impact. Only pathways of high impact (red) are labelled.
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Figure S8 Summary of pathway analysis with MetPA of the effect of priming S. bicolor with Ps. taiwanensis N66 under conditions of (A) no stress, (B) drought, (C) inoculation
with F. pseudograminearum and (D) combined stresses: Representation of all MetPA-computed metabolic pathways displayed per their significance or pathway impact. The
graph, “metabolome view” contains all the matched pathways (the metabolome) arranged by p-values (pathway enrichment analysis) on y-axis, and the pathway impact values
(pathway topology analysis) on x-axis. The node colour is based on the p-value and the node radius is defined by the pathway impact values. The latter is the cumulative
percentage from the matched metabolite nodes. Thus, the graph indicates pathways with high impact. Only pathways of high impact (red) are labelled.
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