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When it all started...

 Severe off-target exposure to dicamba in SE-Missouri (2017-present)
* Differential responses among non-Xtend soybean breeding lines and Pls
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... and it continued in 2020...

* Consistent observations across years and locations
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... and for the 3 year in 2021!

* Symptoms observed in conventional, RR1/RR2, LL, and E3 genotypes
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Large-scale screening over 10,000 plots B9

* 450 high-yielding breeding lines developed at the University of Missouri - FDRC

* 480 mapping lines derived from 3 bi-parental populations

* 340 exotic soybean accessions (Pls — MG 3 to 6)
* Visual and digital scoring (UAV-based RGB), Yield Performance
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Dicamba x Yield (2 Years of AYT) B9

* Genotypes showing consistent dicamba response (T or S) across multiple locations
* One increment in dicamba damage in R5 reduces yield potential by approximately 9%.

2019 2020 Combined
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Yld_Xtend
D | cam ba Predictors Estimates CI P
(Intercept) 100.28 95.07-105.49 <0.001
. 1 Dic RS -8.72  -10.55--6.88  <0.001
. 15 MG [MG_4L] -3.05  -10.36-245 0226
. 5 MG [MG_4M] 2102 -855-6.52  0.791
MG [MG_5E] -4.78  -10.71-1.14  0.114
2.5 Dic_R5 * MG [MG_4L] 2.54 021-488  0.033
3 Dic_R5 * MG [MG_4M] 0.74 -1.99-3.47  0.596
Dic_R5 * MG [MG_5E] 5.43 3.27-7.60  <0.001
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Selected extreme genotypes (2-Yr data)

2019 F1 2019 F2 2019 F3 2019 F4 2019 AVG 2020 F1 2020 F2 2020 AVG Combined 2-YrDiff 2019 F1 2019 F2 2019 F3 2019 F4 2019 AVG 2020 F1 2020 F2 2020 AVG Combined 2-Yr Diff

1.0 1.0 1.7 13 13 1.2 1.2 1.2 1.2 -0.1 2.8 3.0 3.3 3.8 3.3 1.5 2.2 1.8 2.8 -1.4
13 15 1.0 1.5 1.3 1.7 1.8 1.8 15 0.4 3.2 3.2 3.3 3.2 3.2 2.0 2.7 2.3 2.9 -0.9
1.2 1.0 2.2 1.5 1.5 1.5 1.5 1.5 1.5 0.0 2.8 2.7 3.8 3.7 3.3 2.3 2.2 2.3 2.9 -1.0
1.0 1.2 1.7 1.3 1.3 1.8 2.0 1.9 1.5 0.6 3.0 3.3 2.8 3.0 3.0 2.3 3.2 2.8 2.9 -0.3
1.5 1.3 1.7 1.7 1.5 13 2.2 1.8 1.6 0.2 2.8 3.7 3.2 3.0 3.2 2.3 2.8 2.6 3.0 -0.6
1.7 1.7 1.7 1.8 1.7 1.7 1.7 1.7 1.7 0.0 3.2 3.0 3.3 3.2 3.2 2.5 2.8 2.7 3.0 -0.5
2.0 1.3 1.5 2.0 1.7 1.7 1.8 1.8 1.7 0.0 2.8 2.5 4.7 3.7 3.4 2.0 2.7 2.3 3.1 -1.1
1.5 1.8 1.5 1.7 1.6 1.8 2.2 2.0 1.8 0.4 3.3 3.2 3.5 3.3 3.3 2.3 2.8 2.6 3.1 -0.8
1.7 1.5 2.0 1.8 1.8 1.7 2.0 1.8 1.8 0.1 3.2 3.2 3.0 3.3 3.2 2.5 3.3 2.9 3.1 -0.3
1.3 2.0 1.7 1.7 1.7 2.2 2.2 2.2 1.8 0.5 2.5 3.0 3.8 3.7 3.3 3.0 2.7 2.8 3.1 -0.4
2.2 1.3 2.2 2.3 2.0 1.3 1.8 1.6 1.9 -0.4 3.2 3.0 3.0 3.5 3.2 2.7 3.5 3.1 3.1 -0.1
1.3 1.0 3.2 2.2 1.9 1.5 2.0 1.8 1.9 -0.2 2.8 2.7 3.7 3.7 3.2 3.0 3.3 3.2 3.2 0.0
1.7 1.3 2.8 1.8 1.9 1.7 2.0 1.8 1.9 -0.1 3.0 3.7 2.8 3.2 3.2 3.0 3.5 3.3 3.2 0.1
1.3 1.8 2.0 2.3 1.9 1.8 2.3 2.1 1.9 0.2 3.0 3.3 4.2 4.3 3.7 2.0 2.5 2.3 3.2 -1.5
1.0 1.0 2.8 2.5 1.8 2.2 2.2 2.2 1.9 0.3 3.0 4.0 3.3 3.0 3.3 2.8 3.3 3.1 3.3 -0.3
1.8 1.7 1.8 1.8 1.8 2.2 2.5 2.3 2.0 0.5 3.2 3.7 3.0 3.2 3.3 3.0 3.7 3.3 3.3 0.1
1.8 1.3 2.8 2.3 2.1 1.8 1.8 1.8 2.0 -0.3 3.3 3.2 3.5 3.7 3.4 2.8 3.3 3.1 3.3 -0.3
2.7 1.3 2.0 2.7 2.2 1.7 2.2 1.9 2.1 -0.3 3.3 3.3 3.7 3.3 3.4 2.8 3.5 3.2 3.3 -0.3
1.5 2.0 3.5 2.3 2.3 1.5 1.8 1.7 2.1 -0.7 3.7 3.8 4.0 3.8 3.8 2.7 2.8 2.8 3.5 -1.1
2.0 1.7 3.2 2.7 2.4 2.2 1.7 1.9 2.2 -0.5 3.7 4.0 4.3 4.2 4.0 2.5 2.8 2.7 3.6 -1.4
67.2 60.6 58.8 58.6 52.9 49.4 44.0 30.0 684
65.4 56.0 50.0 49.1 47.2 44.5 36.5 - 288

66.8 58.9 54.7 53.7 51.6 48.2 43.5 30.0 972




Pl Panel: possible sources of tolerance?
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Pl Panel: possible sources of tolerance?




Identify the genetlcs regulatmg the tolerance and make :‘\
them available to farmers growmg non- Xtend varieties! =
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Mapping ;}F,udles on-going

Pl Accessions panel - 340 entries for GWAS
AYT breeding panel - 600 entries for GWAS
Segregating parents - 3 Bi-parental population




Soybean Breeding
Delta Center

Selected extreme genotypes (Field Demo)

2020-Field Demo




Soybean Breeding
Delta Center

2021 Dicamba field trials ~M

T TestName #Entries  Source ~ #Env #Reps Plotlayout | Data collected Marker
Dicamba Field Demo 8 AYT (19) 1 1  4-row strip, field length  UAV, Dicamba Soy6K
AYT-Screening
S400-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S410-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S420-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S460-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S470-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S480-21 28 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S490-21 21 2020 PYT 5 3  4-rowplots, 12 ft long UAV, Yield, Dicamba Soy6K
S500-21 20 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S510-21 12 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S511-21 15 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
S512-21 12 2020 PYT 5 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
GS-SW 340 Pl Subset 2 2 1-rowplot, 7 ftlong Time-series UAV, Dicamba  Soy50K
DIC-4YT 24 4-YT (20) 2 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
DIC-5YT 24 5-YT (20) 2 3  4-row plots, 12 ft long UAV, Yield, Dicamba Soy6K
DIC-Screening:
DPS-3 160 DPS (20) 2 2 1-rowplot, 7 ftlong UAV, Dicamba Soy6K
DPS-4 120 DPS (20) 2 2 1-rowplot, 7 ft long UAV, Dicamba Soy6K
DPS-5 120 DPS (20) 2 2 1-rowplot, 7 ftlong UAV, Dicamba Soy6K
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What’s next for FY22? O

* Map the regions of the soybean genome regulating tolerance
* Genotyping with Soy6K on-going
« 2" year of data for Pls

* Al/ML combined with UAV to quickly identify tolerant lines

« 2" year of data collection on-going
» Time-series data to identify recovery patterns

* Deployment of high-yielding non-Xtend varieties with superior tolerance
e S16-12774C entered in 2021 Uniform Trials
* Many promising lines in 2021 AYT to be entered in 2022 Uniform Trials

1 |




Thank you!

canellavieirac@mail.missouri.edu m /caiocanella (573) 379-5431
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