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Objectives

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

[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: _Hlk90209245]Goals 1. Continue to efficiently produce new SCN-resistant germplasm and varieties and thus expand availability of SCN resistance across all maturity groups grown in Minnesota. 

[bookmark: _Hlk90209255]Objective 1. Deploy DNA markers linked to genes conferring SCN resistance to enhance the efficiency and efficacy of breeding for SCN resistance.

During the summer of 2022,40 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. 

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

In 2022, we genotyped 5264 plants for SCN resistance and found that 2229 were homozygous resistance. These plants were targeted for harvest and we harvested each selected plant individually.  The seeds from these plants are growing in plant rows this year. Using molecular markers to select which individual plants have SCN resistance greatly enriches our breeding pipeline for SCN resistance. Without this funding to use these markers, we would have a much harder time breeding for SCN resistance.

This is evidenced by the number of SCN resistant breeding lines we enter into regional trials. In 2022, we entered 23 advanced breeding lines. All but one of these lines was determined to in fact have resistant according to a greenhouse bioassay, indicating the effectiveness of our marker program. Many of the resistant lines performed well in terms of yield and overall agronomics. For example, M13-118036 and M13-250056 were the highest yielding lines in the MG 0 test. M13-118036 is undergoing purification in 2021. Another highlight is M14-122031 which was the highest yielding line in the test and carries solid SCN resistance and beat the check variety closest in maturity by 3.5 bushels yet. Breeder’s seed as produced for this variety in 2022 and it has been sent to private companies for testing. 

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. One line, M13-171089, has done well and we are making foundation seed for this line and it has been sent to several companies for testing. It has good yield, quality, and SCN resistance. There are 121 food-type breeding lines in our program with SCN resistance.





[bookmark: _Hlk90209265]Goals 2. Create elite soybean germplasm with non-88788 sources of SCN resistance so that future soybean growers have more tools in their toolbox to compete with this evolving major pest of soybean.
 
[bookmark: _Hlk90209274]Objective 2. Advance new sources (non-88788) of SCN resistance and expand the use of these new sources as parents for crossing in the breeding program 

During the summer of 2022, 22 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 advancement. 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. Additionally, we have advanced 19 F2 populations and 4 F4 populations segregating for new sources of SCN resistance. The F2 populations were harvested last summer, sent to Chile for generational advancement, and now we have 19 F4 populations. The F4 populations were harvested as single plants based on genotype data, threshed, and planted in 2023 as plant rows. We have 604 plant rows being grown in 2023 with novel SCN resistance as a result of this project.

Breeding lines developed from crosses with novel sources of resistance back in 2017 have been advanced to multi-location yield testing. From 719 plant rows with novel resistance planted in 2022, we selected and harvested 90 for preliminary yield testing in 2023. Of the 160 tested in preliminary yield tests in 2022, 66 were advanced to a second year of testing at three locations in 2023. One new lines with 567516-type resistance was advanced to regional trials. 

Most importantly, advanced breeding lines carrying Peking resistance were again tested regional trials in 2022. These lines continued to perform well and therefore we decided to release these new varieties and create foundation seed. The UMN Crop Variety Review Committee decided to release these varieties as ‘MN0812CN-P’ (M13-250056) and ‘MN1614CN-P’ (M13-250046). The ‘-P’ indicates Peking-type resistance and these are the first Peking-type varieties released from the UMN program. 

[bookmark: _Hlk90209284]Goals 3. Provide an unbiased source of information to growers on the level of SCN resistance in 88788-type commercially available varieties as well as those that have non-88788 sources of resistance.
[bookmark: _Hlk90209294]Objective 3. Conduct SCN bioassays on commercial varieties entering the 2022 UMN Variety Trials using race 3, and conduct bioassays on commercially available non-88788 SCN varieties using races 3 and 14.
Sixty-eight commercial varieties were entered into our 2022 SCN bioassay. Three of the 68 submitted varieties were found to be susceptible 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 5 the Variety Trials Reports found at https://varietytrials.umn.edu/soybean.

Additionally, we 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. We solicited seed of non-88788 varieties from seed companies. Only three new varieties were identified, but we tested them and included them in the table along with the 2021 entries. See blog post at 
https://blog-crop-news.extension.umn.edu/2023/03/soybean-varieties-with-non-88788-scn.html
