Annual Progress Report, June 2020
Advancing Varietal Resistance to Soybean Cyst Nematode in Minnesota
PIs: Aaron Lorenz and Senyu Young

Objectives

The objectives of this project and related accomplishments were as follows:

Objective 1. Develop and deploy new DNA markers linked to genes conferring SCN resistance in order to enhance the efficiency and efficacy of breeding for SCN resistance and thus expand the availability of superior SCN-resistant soybean germplasm.

During the summer of 2020, 15 new breeding crosses that included at least one parented specifically targeted for SCN resistance were made. All crosses were successfully made and F1 seed was sent to Chile. F2 seeds were returned in time for planting. The overall number of crosses this past year was reduced because of COVID restrictions placing limits on hiring and work schedules.

F2, F3, and F4 breeding populations previously targeted for SCN resistance were advanced successfully using winter and summer nurseries per standard operating procedures.

In the fall of 2020, we pulled over 4000 F4 plants from populations specifically developed for 88788 SCN resistance. One thing we did that was new this year was tag and genotype individual plants in the field on some populations. This allowed us to tell which exact plants to harvest with SCN resistance, saving resources in both the harvest and threshing. The seeds from these plants are growing in plant rows this year. We will expand this procedure in 2021 and hopefully apply it to all populations segregating for the major SCN resistance locus on chromosome 18.

All of our genotyping efforts help to enrich our breeding pipeline with SCN resistant germplasm. This is evidenced by the number of SCN resistant breeding lines we enter into regional trials. In 2020, we entered 38 advanced breeding lines. Twenty-eight of these lines were determined to in fact have resistant according to a greenhouse bioassay. The 10 lines that did not carries resistance were discarded. Many of the resistant lines performed well in terms of yield and overall agronomics. For example, M13-118036 was the highest yielding line across two years in the MG 0 regional SCN test. It is a RM 0.7 and beat the performance check, ND Dickey, by two bushels. It is also resistant to SCN, whereas ND Dickey is not. M13-118036 is undergoing purification in 2021. Another highlight is MCH13-104087, which carries solid SCN resistance and beat the check variety closest in maturity by five bushels. Breeder’s seed is being produced for this variety in 2021. 

We are also striving to integrate SCN resistance into our specialty and food type varieties. For example, natto varieties have not typically carried SCN resistance, but with increased SCN pressure in natto growing regions, there has been more interest in this trait. We now have four new advanced breeding lines for which breeder’s seed is being produced in 2021: M13-170064, M13-171089, M13-172108, M13-172117. All of these lines are predicted to have SCN resistance based on molecular marker data. However, we will bioassay them in the greenhouse for the first time this summer to validate resistance.

We also released two new public varieties in 2020 with SCN resistance, MN0811CN and MN1807CN.



Objective 2. Advance new sources of SCN resistance and expand the use of these new sources as parents for crossing in the breeding program 
During the summer of 2020, six successful crosses were made between adapted soybean varieties and breeding lines or exotic accessions carrying putative novel SCN resistance genes. New sources ranged from Peking sources, as well as some new sources from the germplasm collection that appear to be novel. The F1 seeds resulting from these crosses were sent to Chile for generational advance. F2 populations were successfully generated from these crosses and have been returned from Chile and planted in the St. Paul breeding nurseries for generation advancement. 

Breeding lines developed from crosses with novel sources of resistance back in 2017 have been advanced to preliminary yield trials. From 1337 plant rows with novel resistance planted in 2020, we selected and harvested 587. Of these 138 were advanced to prelim yield trials at two locations and two replications. The remaining lines were also planted again in the plant rows field so we can perform genotyping to ensure that none were missed in the selection process. 


Most importantly, advanced breeding lines carrying Peking resistance were again tested regional trials in 2020. These lines continued to perform well. We are making breeder’s seed of these lines in 2021. If performance continues to be good, we will create foundation seed in 2022. M13-250056 is particularly exciting, being a late MG 0, non-88788 resistant line. There are few choices up in northwest MN right now for these types of varieties. According to Bruce Potter’s list (https://extension.umn.edu/soybean/soybean-variety-selection#variety-selection-1123610), there is only one Peking-type variety in a MG 0, which is a 0.9.

Table 1. Advanced breeding line M13-250056 displayed high yield in MG 0 regional trials and resistance to HG Type 2.5.7. This line has the Peking source of resistance, whereas most others have the PI 88788 source of resistance and are susceptible to HG Type 2.5.7.
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Table 2. Advanced breeding line M13-250046 displayed high yield in MG I regional trials and resistance to HG Type 2.5.7. This line has the Peking source of resistance, whereas most others have the PI 88788 source of resistance and are susceptible to HG Type 2.5.7.
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Objective 3. Conduct SCN bioassays on commercial varieties entering the 2020 UMN Variety Trials and publish the results through the MN Ag Experiment Station publications.
Twenty-nine commercial varieties were entered into our 2020 SCN variety trials. This year all submitted varieties were found to be either resistant or moderately resistant to race 3. Quantitative differences can be observed, with some varieties showing extremely high resistance (FI = 0), and others showing weather resistance (FI = 20). The results can be observed in Table 15 the Variety Trials Reports found at https://extension.umn.edu/soybean/soybean-variety-selection#variety-trials-1123611.

A new activity this year was to identify all non-88788 SCN varieties currently on the market and test them with a bioassay using multiple SCN races to determine whether these varieties truly have broad spectrum resistance. A total of 67 varieties were identified using information seed catalogs, Bruce Potter, and Greg Tylka. These are predominantly Peking types, and ranged in relative maturity from 0.5 to 2.7. Most were a 2.0 RM or higher. The full list is presented below in Table 3.

We tried our best to obtain seed from these companies. In some cases, we just got no response. In others, seed was not available. One company decided to not provide seed for this test. In the end, we were able to secure seeds of just 13 commercial varieties. We tested these for resistance to race 1 SCN, which overcomes the 88788 sources of resistance. The results are presented in Table 4. Nine of the 13 varieties were either resistant or moderately resistant. Four varieties were determined to be either susceptible or moderately susceptible. This is despite the fact that they are advertised to be resistant to race 1 in seed catalogs. We are in the process of contacting these seed companies and will determine how to proceed with reporting. We want to get information to farmers, but also want to be respectful to the companies in how we present that information.
Table 3. List of commercially available non-88788 varieties that we attempted to acquire seed of. We were only able to secure 13 varieties.[image: ]
Table 4. Resistance to race 1 SCN. Results from bioassay conducted at the Waseca SCN laboratory.
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Company Variety SCN Trait Relative Maturity Traits List Source NOTES

AgVenture (Corteva) AV10F8X 1 RR Xtend Web Site

12V4X 1.2 RR Xtend P = Potter

20V6R 2 RR P

21M7R 2.1 RR P

25W2R 2.5 RR P

22E1RR 2.2 RR2 P

23K23RR 2.3 RR2 P

26V8LL 2.6 LL Web Site

Asgrow AG23X9 2.3 RR2 Xtend P

AG27X9 2.7 RR2 Extend Web Site

Becks Only lists Resistant to race 3 and Marginally resistant on race 14 across all available lines

Brevant (Corteva) B148LL 1.4 LL T = Tylka

B240EE 2.4 Enlist E3 T

Channel 2020R2X 2.0 RR2Xtend P

Cornelius CB26X78 2.6 RR2 Xtend T YES

Croplan (Winfield) List no SCN resistant lines 

Dairyland (Corteva) DSR-1429L   Not lIsted 1.4 LL P

DSR -2424E 2.4 Enlist E3 Web Site

Federal Hybrids F2290N RX2 2.2 RR2 Xtend T

F2316N 2.3 None Web Site

Gold Country 1326X 1.3 RR2 Xtend

Golden Harvest (Syngenta)GH2329X PI89772 2.3 RR2 Xtend T

GH2610E3 Enlist E3 T

Growmark (FS HiSOY) HS 10A80   Not lIsted 1.0 RR2 T

Hefty Z2400E   Not lIsted 2.4 Enlist E3 P

Hoegemeyer (Corteva) 1906NX 1.9 RR2 Xtend T

2511NRR 2.5 RR Web Site

2590NR 2.5 RR Web Site

ll2641 2.6 LL Web Site

Iowa State Univ. IAR1902SCN 1.0 None T

IAR1903SCN

PI567516C/PI88788

1.0 None T

Latham L2597 E3 2.5 Enlist E3 P

Dec 14 email follow-up 

conversation Mark 641-692-3258

Legend

LG LGS1452RX 1.4 RR2 Xtend P

Mycogen (Corteva) M140L5 1.4 LL P

                    (Now Brevant) M262L5 2.6 LL P

Mustang 1029RR2Y 1.0 RR2 Xtend P

C-220N 2.2 None P

Northrup King (Syngenta) S23-G5X PI89772 2.3 RR2 Xtend T

S26-E3 2.5 Enlist E3 T

North Star

Nutech (Corteva) 24N04E 2.4 Enlist E3 YES

Pioneer (Corteva) P005A83X Not lIsted 0.5 RR2 Extend P

P14A78X 1.4 RR2 Extend P

P15A88X 1.5 RR2 Extend P

P17A42X 1.7 RR2 Extend P

P18A33X 1.8 RR2 Extend T

P19A14X 1.7 RR2 Extend P

P21A28X 2.1 RR2 Extend P

P25A04X 2.5 RR2 Extend P

P27A30X Not lIsted 2.7 RR2 Extend P

P27A17X Not lIsted 2.7 RR2 Extend T

P22T69R 2.2 RR Web Site

P25A70R 2.5 RR P

P27T59R 2.7 RR Web Site

P007A90R Not lIsted 00 RR2 P

P21A47PR Not lIsted 2.1 RR2 P

P24T35E 2.4 Enlist E3 P

P14A23L 1.4 LL P

P25A96L 2.5 LL P

P21A47PR 2.1 Plenish R Web Site

P 22A36PR 2.2 Plenish R Web Site

P25A90PR 2.5 Plenish R Web Site

Peterson Farms Nothing Listed

Prairie Brand Nothing Listed

Renk Nothing Listed

Stine 10EA02 Can't verify  1.0 Enlist E3 T

12BB22 Not lIsted 1.2 GT27 P

22I33 Verified 2.2 None P

25EC23 Can't verify  2.5 Enlist E3 T

25N02 Can't verify  2.5 None T

25EB32 Verified 2.5 Enlist E3 T

Titan Pro 25 E8               In 2019 but not currently listed 2.5 Enlist E3 P

Viking 2340KN 2.3 None P

1940KN 1.4 None P

Left message with Myron Dec 14 

and Jan 4th. Jan 5th-Myron called 

will be able to send 25EB32 for 

sure, will work on the other one.

YES

Mike Carr will seed



Dec 14 message Logan Vaughn 

317-896-0991

YES

507-308-0656 called. Will get 

sample to us in the next 4-6 

Email Dec 3; Called Pioneer 

called main office 515-535-3200 

transferred to Rhonda. Left 

massage with Rhonda Jan 4th 515-

491-7692. Phone call Jan 4th back 

form Corteva that they are 

working on this; have a meeting 

in the next couple of days and 

will get back to us with any 

questions.  Email Jan 6, from Rex 

Davidson saying NO 

Message for Jeff Dec 14; Jan 4th 

726-6455 (April) Jan 5th Jason 

called-he will see what he can do 

and send at least one of these.

Contacted Scott Hart - he 

forwarded to Louis Sutton. 

Waiting for contact - Jan 4th

Email Asgrow Dec 3rd

Email Jason Steffl Dec 14; Jan 4th 

Email response-in review

Phone message for Adam Jan 

4thOne available and will be sent 

after checking. Email from Rod 

Moran saying he will send DSR-

2424EW as son as he can.

800-236-0163 (Rita)
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Cone # Variety Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 AverageFe IndexSCN Rating

Wm 82 Control Susc. Control 681 721 672 471 460 601.0

1 Control Peking 2 2 2 2 2 2.0 0.3

2 Control PI 88788 232 172 218 208 245 215.0 35.8

Pk 71 Control Pickett 71 21 12 33 6 18 18.0 3.0

10 S23-G5X SYNGENTA 107 177 228 169 132 162.6 27.1 MR

11 P26-E3 SYNGENTA 95 126 98 117 114 110.0 18.3 MR

12 G23-G5X SYNGENTA 213 244 250 435 397 307.8 51.2 MS

13 C-220N MUSTANG 22 11 13 13 16 15.0 2.5 R

14 10929 RR2Y MUSTANG 554 605 x x x 579.5 96.4 S 

15 1940KN ALBERT LEA SEED 325 361 246 444 445 364.2 60.6 S

16 2340KN ALBERT LEA SEED 11 11 12 18 8 12.0 2.0 R

17 LGS1452RX AG RELIANT GENETICS 6 15 6 12 7 9.2 1.5 R

18 CB26X78 SGS BROOKINGS 52 34 62 44 77 53.8 9.0 R

19 P21A28X PIONEER 3 4 4 5 2 3.6 0.6 R

20 F229ON R2X FEDERAL HYBRIDS 1 0 0 3 2 1.2 0.2 R

21 GH2329X GOLDEN HARVEST 268 367 285 533 415 373.6 62.2 S

22 M13-250046 2019 INCREASE 13 22 10 12 15 14.4 2.4 R
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HG Type 0 HG Type 2.5.7 Yield Maturity Lodging Height weight quality protein oil

Entry bu/a date score in. g/100 score

@13% @13%

Locations 9 9 8 6 7 7 8 8

ND13-4508 Low res. Susc. 49.3 9/25 1.1 28 16.3 1.2 34.6 17.3

MN0095 Susc Susc. 45.0 -9 1.2 26 12.8 1.5 34.9 18.2

MN0404CN (SCN) Res. Susc. 41.4 -7 1.6 28 13.9 1.2 34.1 18.2

M13-250056 Res. Res. 50.6 2 1.2 32 15.3 1.1 32.9 18.2


image2.emf
HG Type 0 HG Type 2.5.7 Yield Maturity Lodging Height weight quality protein oil

Entry bu/a date score in. g/100 score

@13% @13%

Locations 8 3 5 5 4 4 4 4

MN1410 Susc. Susc. 43.0 9/19 1.5 33 16.7 1.4 34.6 19.0

U11-917032 (SCN) Res. Susc. 51.1 7 1.5 31 16.2 1.1 32.6 19.5

M13-250046 Res. Res. 49.8 3 1.8 35 17.7 1.1 34.0 18.9

MN1807CN Res. Susc. 46.9 5 1.3 33 15.3 1.1 33.4 18.5


