Investigating root system architectural traits in durum wheat
to Improve adaptation to drought and crown rot conditions
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Challenges for durum production

Yield losses due to crown rot (Fusarium spp) are exacerbated by drought conditions.
Can traits such as increased transpiration efficiency, staygreen and osmotic adjustment

and adapted roots help reduce this?  GWAS identified QTL for seminal root angle gSRA-6A and crown rot response qCR-6B
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Haplotype analysis of gSRA-6A for root angle revealed two major haplotype groups
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Objective of the study
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. . Can we combine root and crown rot QTL?
Data collection & analysis

 Root angle was imaged and measured

 NDVI were recorded weekly to enable modelling of senescence pattern and 6
calculation of stay-green traits in the field 5 Average yield benefit under drought
« Genome-wide association studies were performed using 2,541 high-quality s fgsnudliteigniﬁ i()”;%“irtlrﬁ:i?igr dd dl\i/:‘(f)er?ecr::fe
polymorphic DArTseq markers and analysed using GenABEL in R < *x |
s 3 + Average yield benefit under crown rot
Key resu |tS > | and drought conditions in Queensland
_ o _ _ _ 2 : resulted in 1.1 t/h difference
« High degree of variation for seminal root angle was observed in durum NAM populations : Favourable haplotypes
1 of qSRA-6A and qCR-6B
Bl ++
DBA Aurora crosses Jandaroi crosses 0 | | = 7 |
90 Queensland Queensland South Australia Morocco
+CR -CR -CR -CR
) e — Qo R 98
) S e Sl SN [oke home message
%D 70 DBA Aurora " Ou;rqt?-d, : & O;ptrob4-..
s Our study highlighted the potential to combine above- &
E . . . :
2 Families from 1 to 5 (red) share DBA Aurora as below-ground physiological traits to enhance adaptation
50 ! : : J common parent, and families from 6 to 10 (green) to drought and crown rot conditions
share Jandarol as common parent
40 X X X i Family Parents Family Parents
| 1 DBA Aurora X Fastoz/ 6 Jandaroi x Fastoz8 Referen CeS
I 2 3 4 > 6 7 8 9 10 2 DBA Aurora X Outrob4 7 Jandaroi X Fastoz10
3 DBA Aurora X Fastoz8 8 Jandaroi X Fastoz6 Alahmad et al (2018) Plant Methods. 14:36
n=19 92 92 5 9 20 A 17 1717 4 DBA Aurora x Fadda98 9  Jandaroi X Fastoz2 _ ' T
u = 680 648 648 617 637 617 644 3599 620 604 5 DBAAurora X Fastoz3 10 Jandaroi x Outrobd Richard et al. (2015) Plant methods, 11(1), 13

Trachsel et al. (2011) Plant and Soll 341, 75-87

MONSANTO’S ’ 73| THE UNIVERSITY DBA g THE UNIVERSITY AAFI
| ueensland
,. Beacheﬂ-—BOI‘lallg ‘ I CA R DA "f ADELAIDE Enlégnll'# HICKEY _& OF QUEENSLAND Q gguem ment
International Scholars Program Science for resilient livelihoods in dry areas AusTRAL LAB AUSTRALILA Agricutiume i ot sl



https://www.researchgate.net/publication/325425693

	Slide Number 1

