Figure S1. Strip-plot design of experimental field in the two years. P arranged in vertical strips as the main plot (P1=46
kg/ha, P2=98 kg/ha), N was assigned to the vertical sub-plots (N1=45 kg/ha, N2=90 kg/ha, N3=135 kg/ha), and varieties
were applied horizontally in sub-sub-plots (Bologna, Bolero, Pandas, Verna) with three replicate blocks per year .Each sub-
sub-subplot was 1800 m2.
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Figure S2. Linear regression of the decrease of weight (%): (a) Year 2019; (b) Year 2020.
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Figure S3. Linear regression of the decrease of water activity (%): (a) Year 2019; (b) Year 2020.
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Figure S4. Hedonic index (HI) of the bread after baking (t=0): (a) Year 2019; (b) Year 2020. The red line indicates the HI
reference limit of shelf-life. Different lowercase letters indicate significant differences at p < 0.05.



Table S1. Average of the chemical and technological parameters for the 6 treatments (T) and for the years 2019 and 2020
(Y)

Average
Parameters Units M1 M2 M3 M4 M5 M6 (T)' 2019 2020 (Y (TxY)r
Chemical
Humidity % wiw 11.11 11.07 11.07 10.95 10.55 11.02  ns 10.87 11.06  ns ns
Ashes % wiw 1.29 1.27 131 1.23 1.20 123  ns 116> 135 ns
Proteins % wiw 12.79¢  12.97¢ 1317 1344 1386® 14.01a  * 13870  12.88  ** ns
Total fats % wiw 2.25 2.35 2.29 2.24 2.26 2.30 ns 2.10 247 ns ns
Total diet
© aﬁb;f ary % wiw 542¢ 783 598  60lc 672 681>t  58]b  7qla ns
Sucrose % wiw 0.87° 0744 0922 0912  08lc  0.80c  **  Q7A  091a
Glucose % ww 037°  027¢ 038 039  030c  03lc 027 0400 ns
Fructose % wW/w 0.12 0.11 0.12 0.13 0.12 0.13 ns 0.11 0.13 ns ns
Maltose % w/w 612 5476 621 628 583  570c 49 695 wo
Wet gluten % w/w 39.22¢ 36174 3915 3864 41225 42360 ** 3911 3980 ns ns
Dry gluten % ww 12.01c  11.03¢  12.04c 12300 12.44> 13342 ** 11666 1273  ** w
Gluten index % w/w 67.62c  6621c 7223  7132®  70.63> 7292  * 6832 7198  * ns
Total Starch % w/w 84.97¢ 84024 8575> 8537 86.832  87.020 8434 86922 ns
Amylose % w/w 21770 24142 21.78°  21.84> 24732 2442 * 24002 22206 e ns
Amylopectin % w/w 78260  75.94> 78272 78254 75325 75686 % 76070 77.83 ns
jj:llgfr seconds 318 315 320 319 316 321  ns 307 329  ns ns
Total mg
GAE/kg 7352 599v 7222 7422 580b  566b  *** 533 78la e *
polyphenol
dm
E
Total mECEKE (e 54030 6345 6742 5044 5342 ¢ 5033 6816 %
flavonoids dm
1
ABTS ““;HTE/ & 0974 068  0.89% 103  0.65 0544 ¢ 062> 096 ns
I TE
DPPH ”mzm /8 0sse 042 052 0600 04lc  040c 0370 0600 w
I TE
FRAP ”mzm /8 1150 080 1116 119  086c 074 % 067 131 ns
Technological
w 104joules 239 255 248 250 266 272 ns 246 263 ns ns
P/L 2126 2420 204> 2176 248 2561 ** 180 2800  * ns
P mm 131 137 128 132 136 137 ns 110> 1572 ** ns
L mm 560 480 550 580 46b 480 * 44 59 * ns
G 145 134>  146° 1440 137 138  * 131> 1500 % ns
Water % 679 7142 6795 6775 7100 705 ** 690 697  ns *
absorption
Dough time Minutes 5.1 4.7 53 4.8 5.0 4.8 ns 54 44 ns ns
Stability Minutes 5.6 5.1 5.1 54 55 5.6 ns 4.8 5.9 ns ns
E10 UF 44 54 50 48 53 47 ns 47 51 ns ns
E(ICC) UF 78 82 78 85 83 84 ns 76 86 ns ns
FON 80 69 75 77 71 70 ns 69 78 ns ns

1Significance level: ** p <0.001; ** p < 0.01; * p < 0.05; ns=not significant (p > 0.05). In the same row, different letters indicate
significant differences among samples.



