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The NDSU breeding program provides growers with the option of growing non-GMO varieties in the event that seed prices for GMO varieties get too expensive.  Growers have the option of purchasing non-GMO varieties that have been developed by North Dakota State University without paying a ‘technology fee’ and can then save their own seed.  This grant has four different objectives.  Besides development of non-GMO varieties, other goals provide data to aid growers in choosing among different private company varieties to identify the best variety for different soil types and pest problems.  Non-GMO experimental lines that are developed for the oil-seed market are developed and tested. Also, non-GMO experimental lines that are intended for either the tofu or natto markets are developed and tested.
To aid growers in identifying the best private company and public variety for different field situations, testing is conducted on soils prone to iron-deficiency chlorosis (IDC) and also on sites that are infested with Soybean Cyst Nematode (SCN).  Growers are also provided with information of the protein and oil content of private company varieties.  The reason for providing information on the protein and oil content of different varieties is to increase the value per bushel of soybean grown in this region.  All of these goals have the potential to increase grower profit.  
The four specific research objectives included: i) to increase yield on IDC-prone soils and increase profit on those problem soils; ii) to enable private companies and growers to compare yield of SCN-resistant cultivars on sites that are infested with SCN.

  iii) to provide soybean growers in North Dakota with non-GMO cultivars which are genetically superior to cultivars that are currently grown; iv) collection of grain samples from the Variety Fee Tests and reporting the protein and oil data in the NDSU Soybean Performance bulletin.
Growers benefit when varieties from different companies are compared under at the same field sites because this enables growers to increase yield on fields that have soil or pest problems.  In 2019, yield data was collected on 40 private company Xtend, Enlist and RR2 varieties at one site, which was the Erie, ND site.  At the Erie, ND site, the lowest yielding private company variety yielded 3.5 bu/acre and the highest yielding variety yielded 34.6 bu/acre for an IDC tolerant variety.  Choice of cultivar is the best method of increasing yield on fields with IDC.   This data allowed farmers to compare yield of varieties that are marketed by different companies in side-by-side comparisons.  Three sites that had a previous history of IDC symptoms were planted, but due to excessive soil moisture, only the Erie, ND site could be harvested.  
In 2019, four sites that were infested with Soybean Cyst Nematode (SCN) were planted with 40 Xtend, Enlist and RR2 company varieties to test for SCN resistance.  The private companies choose which of their varieties that they wish to enter in these tests.  Yield of the lowest yielding cultivar was of 27.3 and the best performing cultivar yielded 54.1 bu/acre.  An additional experiment was planted to evaluate 6 non-GMO cultivars at four sites that were infested with SCN.  There are genetic differences among varieties for the level of resistance to SCN and also for yield.  This data is important for growers because the results help growers to identify the best variety for their fields that are infested with SCN.  The four SCN-infested soil test sites included Hunter, Colfax, Galesburg, and Prosper, ND.  The test sites at Hunter and Prosper, ND could not be harvested, due to excessive soil moisture and flooding.  This data was published in the ‘North Dakota Soybean Performance Bulletin (A-843) and also online. 
In 2019, grain samples for protein and oil analyses were collected for all company varieties at the Collfax, ND testing site.  Samples at the other test sites were not collected because of the need to complete harvest in a timely manner.  The excessive soil moisture and late harvest season necessitated completing harvest as quickly as possible and did not leave time for collecting protein and oil samples.  These samples were analyzed and the data was reported in the ‘North Dakota Soybean Performance Bulletin (A-843)’. 
Each year soybean crossing is conducted in the summer season.  The resulting F1 seeds are then sent to Chile, S.A. for winter increase and advancement.  The F2 seeds are harvested in Chile and then sent back to NDSU for processing.  The F2 seeds are planted in the following summer season in North Dakota and advanced to the F3 stage.  One pod is picked from each F2 plant and the F3 seed is then bulked and sent to Chile the following winter season.  F3 seed is planted in Chile and one pod is picked from each F3 plant.  The resulting F4 seed is then shipped to Fargo, ND where it is planted that spring.  Segregating F4 populations are then harvested in the fall in North Dakota and each plant is individually threshed to provide seed for plant-rows.  The following spring, these plant-rows are equally divided between two nursery locations in North Dakota and the preferred plant-rows are harvested that fall.  Selected plant-rows are then tested the following year for yield in first-year replicated tests.  About 20% of these preliminary yield tested experimental lines are then selected for the second year of yield testing.  Second year yield testing is conducted at four test sites with two replicates per test site.  In the third, fourth and fifth year of testing, yield, lodging resistance, iron-deficiency chlorosis, SCN resistance and phytophthora root rot resistance are evaluated.  

During the third year of yield evaluation, purification rows of each advanced line are planted and purified.  During the fourth year of yield evaluation, 80 purification rows are evaluated for purity for flower color, hila color, pubescence color and uniformity of maturity.  Between the fourth and fifth years of yield evaluation, promising experimental lines are increased in Chile, S.A. to provide Breeder Seed for the following summer.  Concurrent with the sixth year of yield evaluation, the Breeder Seed is increased for potential release as a named variety the following January.  

A new variety ‘ND Dickey’ was released in January of 2020.  ND Dickey is a non-GMO variety with high-yield, good IDC tolerance, resistance to lodging, and resistance to race 3, 7, 17, and 25 of phytopthora root rot.  ND Dickey yielded 3.4 bu/A more than ‘ND Stutsman’ and matured the same day.  ND Dickey has a relative maturity of 0.7 and has yield that is very competitive with recently released private company GMO types.

The NDSU breeding program provides growers with the option of growing non-GMO varieties.  Growers have the option of purchasing non-GMO varieties that have been developed by North Dakota State University without paying a ‘technology fee’ and can then save their own seed.  Past success by NDSU in development of non-GMO varieties for the oilseed market includes ‘ND Rolette’, and ‘ND Dickey’.  The non-GMO varieties developed by NDSU provide growers with an alternative to the use of glyphosate and permit different herbicides to be rotated in soybean fields across different years.  
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