Table S1. Origin and Pedigree of durum wheat varieties.

Durum wheat

varieties Origin Pedigree
Azeghar2-1(56) ICARDA, SYR | Selection from AZEGHAR?2: 20048Traikia(Mor)/Mrb5//Stj3
Selection from Sebatel-2//Wdz6/Gil4 (ICD02-0992-C-12AP-0AP-2AP-0AP-2AP-

Sebatel2-45 ICARDA, SYR | 0AP)

Icajin 38(64) ICARDA, SYR | Selection from Icajihanl (ICD01-0251-T-4AP-TR-1AP-0AP)

Mv-Makaroni HUNGARY Selected from MTA-ATK Martonvasar (HU) crosses

Mv-Pelsodur HUNGARY Selected from MTA-ATK Martonvasar (HU) crosses

MVTDI15-19 HUNGARY Selected from MTA-ATK Martonvasar (HU) crosses

MVTD20-19 HUNGARY Selected from MTA-ATK Martonvasar (HU) crosses

Myv-Vekadur HUNGARY Selected from MTA-ATK Martonvasar (HU) crosses

Iride ITALY Altar 84/Ares (= lonio)

Saragolla ITALY Iride/Linea PSB 0114 PBS

Senatore Cappelli ITALY Selection from North African landraces Jennah Khetifa

Vulci MA Varieties released by Syngenta Company in the Mediterranean area

Fuego MA Varieties released by Syngenta Company in the Mediterranean area

Gibraltar MA Varieties released by Syngenta Company in the Mediterranean area
Unknown

HFN 94n origin




Table S2. The 38 co-dominant SSR markers associated with traits important for organic farming.

Biotic stress Chr. Marker | References
POWDERY SBL wmc75 Alam, M. A., Mandal, M. S. N., Wang, C., & Ji, W. (2013). Chromosomal location and SSR markers of a
MILDEW powdery mildew resistance gene in common wheat line N0308. African Journal of microbiology research, 7(6),
477-482.
LEAF RUST 1B gwml8 Kthiri, D., Loladze, A., N’Diaye, A., Nilsen, K. T., Walkowiak, S., Dreisigacker, S., & Pozniak, C. J. (2019).
Mapping of genetic loci conferring resistance to leaf rust from three globally resistant durum wheat sources.
Frontiers in Plant Science, 10, 1247.
Kthiri, D., Loladze, A., N’Diaye, A., Nilsen, K. T., Walkowiak, S., Dreisigacker, S., & Pozniak, C. J. (2019).
Mapping of genetic loci conferring resistance to leaf rust from three globally resistant durum wheat sources.
LEAF RUST 1B Xbarc187 | Frontiers in Plant Science, 10, 1247.
Jia, G., Chen, P., Qin, G., Bai, G., Wang, X., Wang, S., ... & Liu, D. (2005). QTLs for Fusarium head blight
FUSARIUM TA gwm282 | response in a wheat DH population of Wangshuibai/Alondra‘s’. Euphytica, 146, 183-191.
Alam, M. A., Mandal, M. S. N., Wang, C., & Ji, W. (2013). Chromosomal location and SSR markers of a
POWDERY powdery mildew resistance gene in common wheat line N0308. African Journal of microbiology research, 7(6),
MILDEW SBL gpw7425 477-482.
Maccaferri, M., Mantovani, P., Tuberosa, R., DeAmbrogio, E., Giuliani, S., Demontis, A., ... & Sanguineti, M.
C. (2008). A major QTL for durable leaf rust resistance widely exploited in durum wheat breeding programs
LEAF RUST 7B barc340 maps on the distal region of chromosome arm 7BL. Theoretical and Applied Genetics, 117, 1225-1240.
Buerstmayr, M., Huber, K., Heckmann, J., Steiner, B., Nelson, J. C., & Buerstmayr, H. (2012). Mapping of
QTL for Fusarium head blight resistance and morphological and developmental traits in three backcross
populations derived from Triticum dicoccumx Triticum durum. Theoretical and Applied Genetics, 125, 1751-
FUSARIUM 3B barc133 1765.
Singh, P. K., Gonzalez-Hernandez, J. L., Mergoum, M., Ali, S., Adhikari, T. B., Kianian, S. F., ... & Hughes, G.
Pyrenophora tritici- R. (2006). Identification and molecular mapping of a gene conferring resistance to Pyrenophora tritici-repentis
repentis (Died.) 3B gwm285 | race 3 in tetraploid wheat. Phytopathology, 96(8), 885-889.
Yield and quality Marker
Conti, V., Roncallo, P. F., Beaufort, V., Cervigni, G. L., Miranda, R., Jensen, C. A., & Echenique, V. C. (2011).
Grain protein content Mapping of main and epistatic effect QTLs associated to grain protein and gluten strength using a RIL
- TKW SAS barcl17 population of durum wheat. Journal of applied genetics, 52, 287-298.
Tyagi, S., Mir, R. R, Balyan, H. S., & Gupta, P. K. (2015). Interval mapping and meta-QTL analysis of grain
Grain weight 1B Xgwm413 | traits in common wheat (Triticum aestivum L.). Euphytica, 201, 367-380.




Zanke, C. D., Ling, J., Plieske, J., Kollers, S., Ebmeyer, E., Korzun, V., ... & Roder, M. S. (2015). Analysis of
main effect QTL for thousand grain weight in European winter wheat (Triticum aestivum L.) by genome-wide

Grain weight 1B Xgwm413 | association mapping. Frontiers in plant science, 6, 644.
Conti, V., Roncallo, P. F., Beaufort, V., Cervigni, G. L., Miranda, R., Jensen, C. A., & Echenique, V. C. (2011).
Mapping of main and epistatic effect QTLs associated to grain protein and gluten strength using a RIL
Grain protein content 3BS barc147 population of durum wheat. Journal of applied genetics, 52, 287-298.
Conti, V., Roncallo, P. F., Beaufort, V., Cervigni, G. L., Miranda, R., Jensen, C. A., & Echenique, V. C. (2011).
Grain protein content Mapping of main and epistatic effect QTLs associated to grain protein and gluten strength using a RIL
-GY 3BS wms493 population of durum wheat. Journal of applied genetics, 52, 287-298.
Conti, V., Roncallo, P. F., Beaufort, V., Cervigni, G. L., Miranda, R., Jensen, C. A., & Echenique, V. C. (2011).
Mapping of main and epistatic effect QTLs associated to grain protein and gluten strength using a RIL
Grain protein content 4AL barc170 population of durum wheat. Journal of applied genetics, 52, 287-298.
Conti, V., Roncallo, P. F., Beaufort, V., Cervigni, G. L., Miranda, R., Jensen, C. A., & Echenique, V. C. (2011).
Mapping of main and epistatic effect QTLs associated to grain protein and gluten strength using a RIL
Sedimentation index 1BL cfa2129 population of durum wheat. Journal of applied genetics, 52, 287-298.
Root traits
Root angle 3AS wms5S Sanguineti, M. C., Li, S., Maccaferri, M., Corneti, S., Rotondo, F., Chiari, T., & Tuberosa, R. (2007). Genetic
dissection of seminal root architecture in elite durum wheat germplasm. Annals of Applied Biology, 151(3),
291-305.
ROOT ANGLE - 5BS gwm234 Sanguineti, M. C., Li, S., Maccaferri, M., Corneti, S., Rotondo, F., Chiari, T., & Tuberosa, R. (2007). Genetic
Dough strenght dissection of seminal root architecture in elite durum wheat germplasm. Annals of Applied Biology, 151(3),
291-305.
primary root length 2AS gwmo636 Sanguineti, M. C., Li, S., Maccaferri, M., Corneti, S., Rotondo, F., Chiari, T., & Tuberosa, R. (2007). Genetic
dissection of seminal root architecture in elite durum wheat germplasm. Annals of Applied Biology, 151(3),
291-305.
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primary root length SAL wmc727 | 291-305.
Root angle 4al Sanguineti, M. C., Li, S., Maccaferri, M., Corneti, S., Rotondo, F., Chiari, T., & Tuberosa, R. (2007). Genetic

gwm637

dissection of seminal root architecture in elite durum wheat germplasm. Annals of Applied Biology, 151(3),
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dissection of seminal root architecture in elite durum wheat germplasm. Annals of Applied Biology, 151(3),

Root angle 6AS gwm459 291-305.

Cane, M. A., Maccaferri, M., Nazemi, G., Salvi, S., Francia, R., Colalongo, C., & Tuberosa, R. (2014).

Association mapping for root architectural traits in durum wheat seedlings as related to agronomic performance.
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Marzario, S., Logozzo, G., David, J. L., Zeuli, P. S., & Gioia, T. (2018). Molecular genotyping (SSR) and
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Figure S1. Climate data for four seasons.
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Figure S2. Additive main effects and multiplicative interaction (AMMI 1) biplots show GEI of the 15 durum wheat varieties under 4
environments for A — thousand kernel weight (TKG), and B — The test weight (HLW).
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Figure S3. Additive main effects and multiplicative interaction (AMMI 1) biplots show GEI of the 15 durum wheat varieties under 4




Table S3. The total Private alleles.

Locus Trait Allele | Frequency | Found in
Barc170 GPC 164 0.5 Azeghar
Barc170 GPC 102 0.5 Azeghar
xgwml8 LEAF RUST 164 0.5 Azeghar
xgwml§ LEAF RUST 102 0.5 Azeghar
Xgwm408 Flowering time 168 1 Azeghar
XGWM637 | Root angle 175 1 Azeghar
barcl17 GPC - TKW 220 1 Fuego
XGWM636 | primary root length 115 1 Fuego
Barc147 GPC - TKW 136 1 Gibraltar
Barc170 GPC 194 0.5 Gibraltar
WMS493 GPC - GY 161 0.5 Gibraltar
Xcfa2086 Heading day 269 1 Gibraltar
xgwm138 LEAF RUST 194 0.5 Gibraltar
ROOT ANGLE - Dough
XGWM234A | strenght 216 1 Gibraltar
Pyrenophora tritici-repentis
XGWM285 | (Died.) 220 1 Gibraltar
XGWM427 | Root angle 228 1 Gibraltar
XGWM637 | Root angle 158 1 Gibraltar
WMS493 GPC - GY 185 0.5 Icajin
WMS5 Root angle 171 1 Icajin
XCFA2257 | total seminal root length 160 1 Icajin
XCFD50 Shoot length 1 1 Icajin
XGWM332 | Shoot length 206 0.5 Icajin
Xgwm408 Flowering time 196 1 Icajin
XGWM637 | Root angle 183 1 Icajin




XWMC505 | Shoot length 143 1 Icajin
xwmc75 POWDERY MILDEW 320 0.5 Iride
xwmc75 POWDERY MILDEW 185 0.5 Iride
WMS493 GPC - GY 213 1 Makaroni
xgwml55 Shoot length 144 1 Makaroni
xgwm?282 FUSARIUM 1 1 Makaroni
xwmc75 POWDERY MILDEW 267 0.5 Makaroni
Barc170 GPC 179 0.5 MVTDI1519
Barc3402 LEAF RUST 232 1 MVTDI1519
xgwml8 LEAF RUST 179 0.5 MVTDI1519
ROOT ANGLE - Dough
XGWM234B | strenght 271 1 MVTDI1519
XGWM427 | Root angle 247 1 MVTDI519
XWMC727 | primary root length 227 0.5 MVTDI1519
xgwml55 Shoot length 439 0.5 MVTD2019
XGWM46 shoot length - Heading day 190 1 MVTD2019
XBARCI133 | FUSARIUM 98 1 MvVekadur
XCFA2257 | total seminal root length 220 0.5 MvVekadur
xgwm282 FUSARIUM 188 1 MvVekadur
Pyrenophora tritici-repentis

XGWM285 | (Died.) 248 1 MvVekadur
XGWM332 | Shoot length 217 0.5 MvVekadur
XGWM332 | Shoot length 200 0.5 MvVekadur
Xgwm408 Flowering time 169 1 MvVekadur
XGWM637 | Root angle 166 1 MvVekadur
WMS493 GPC - GY 154 1 Pelsodur
XGWM46 shoot length - Heading day 260 1 Pelsodur
XGWM636 | primary root length 131 1 Pelsodur
XWMC727 | primary root length 1 0.5 Pelsodur




Barc3402 LEAF RUST 231 1 Saragolla
WMS5 Root angle 185 1 S.Cappelli
Xcfa2086 Heading day 275 1 S.Cappelli
Pyrenophora tritici-repentis

XGWM285 | (Died.) 238 1 S.Cappelli
XGWM637 | Root angle 180 1 S.Cappelli
xgwm282 FUSARIUM 216 1 Sebatel
XGWM637 | Root angle 174 1 Sebatel
Barc3402 LEAF RUST 228 1 Vulci
xgwm?282 FUSARIUM 171 0.5 Vulci
xgwm282 FUSARIUM 155 0.5 Vulci
XGWM332 | Shoot length 282 0.5 Vulci
XGWM637 | Root angle 191 1 Vulci




Table S4. The Private alleles for six selected genotypes.

Locus Trait Allele | Frequency Found in
barcl17 GPC - TKW 220 1 Fuego
XGWM636 | primary root length 115 1 Fuego
WMS493 GPC - GY 185 0.5 Icajin
WMSS5 Root angle 171 1 Icajin
XCFA2257 | total seminal root length 160 1 Icajin
XCFD50 Shoot length 1 1 Icajin
XGWM332 | Shoot length 206 0.5 Icajin
Xgwm408 | Flowering time 196 1 Icajin
XGWM637 | Root angle 183 1 Icajin
XWMCS505 | Shoot length 143 1 Icajin
xwmc75 POWDERY MILDEW 320 0.5 Iride
xwmc75 POWDERY MILDEW 185 0.5 Iride
WMS493 GPC-GY 154 1 Pelsodur
XGWM46 | shoot length - Heading Day 260 1 Pelsodur
XGWM636 | primary root length 131 1 Pelsodur
XWMC727 | primary root length 1 0.5 Pelsodur
WMS5 Root angle 185 1 S.Cappelli
Xcfa2086 | Heading day 275 1 S.Cappelli
XGWM28S5 | Pyrenophora tritici-repentis (Died.) 238 1 S.Cappelli
XGWM637 | Root angle 180 1 S.Cappelli
xgwm282 | FUSARIUM 171 0.5 Vulci
xgwm282 | FUSARIUM 155 0.5 Vulci
XGWM332 | Shoot length 282 0.5 Vulci
XGWM637 | Root angle 191 1 Vulci
Barc3402 | LEAF RUST 228 1 Vulci
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Figure S4. Positive significant correlation (in blue) and negative significant correlation (in red) among all traits. The grain yield (GY),

test weight (HLW), protein content (PROT), thousand kernel weight (TKG), the heading day (HD), ground cover (GC), and growth
habit (GH).





