Impact of selected establishment factors on soybean production 
Principal investigator: Greg Endres, Extension area agronomist; Co-investigator: Dr. Mike Ostlie, Carrington Research Extension Center (CREC) research agronomist
 

Soybean response to early planting and P (phosphorus) fertilizer application methods.

Situation: Some years, such as 2012 and 2015, farmers planted soybean earlier than is normally recommended.  Are there consistently improved yields with early planting? Also, NDSU recommends broadcast- versus band-applied P fertilizer as the best choice for yield response but this is based on midwest research, with currently limited ND data. 

Goals/objectives: This study aids in building North Dakota soybean establishment databases that are currently incomplete to provide (or confirm) research-based recommendations. This research examines soybean response to early planting and P fertilizer application methods. 
Description of research and findings: Experimental design was a randomized complete block with split-plot arrangement with four replications. Whole plots were planting dates and sub plots were starter fertilizer (untreated check, broadcast applied, and 0x2-inch band). The study was established on a conventionally tilled loam soil with spring wheat as the previous crop. Spring soil analysis: 79 lb/A nitrate N, 6 ppm P, 133 ppm potassium, 3.4% organic matter and 8.1 pH. Gavilon liquid 6-24-6 was preplant broadcast applied at 11.5 gpa and mechanically incorporated on May 4, and band applied at 8 gpa during planting. Inoculated, fungicide-treated DSR 0404 seed was planted on May 5 and 18 in 22-inch rows. Hail damage occurred on July 9 resulting in an estimated <30% leaf loss to plants near or at the first flower (R1) stage of growth. The trial was harvested with a plot combine on September 30.

Averaged across P fertilizer application methods, soybean planted on May 5 required 17 days for plant emergence compared to 13 days required for emergence with the May 18 planting date (Table 1). According to NDAWN, daily average bare soil temperatures at 4-inch depth ranged from 60-67 degrees F during May 5-7 and 64 degrees F each day during May 18-20. The early planted soybean emerged 10 days earlier; reached first flower 18 days earlier; and was mature 8 days earlier compared to the later planted soybean. Plant stand, canopy closure and pod height generally were similar among planting dates, and plant lodging was absent. Seed yield was similar between planting dates. This likely was due to the July 9 hail damage that had greater impact on early planted soybean that was in the early reproductive stage versus later planted soybean in the vegetative stage. Also, adequate rain occurred during July and August (NDAWN: total of 8.2 inches) that likely negated any plant development advantages with the early planted soybean. Subtle differences generally occurred among seed quality factors with planting dates.

Across planting dates, P fertilizer application did not impact any plant or seed factors compared to the untreated check. There was no statistical significance for factors with the planting date by P application interaction (data not shown). 

Soybean response to paired rows and plant canopy types
Situation: The field study was initiated in 2015 and continued in 2016 at the CREC to examine soybean response to paired rows compared to wider rows and plant canopy types. The newest interest with soybean row spacing is with paired rows, but research data is limited in North Dakota. As farmers consider row spacing options, they also ask about the best choice of plant canopy type when determining soybean varieties to grow. Data from this study will assist in answering questions regarding any advantages with using paired-row spacing and if plant canopy type is a contributing factor to increasing soybean yield.

Goals/objectives: Compare seed yield with paired 7-inch rows versus 14- and 28-inch rows, and compare plant architecture types to measure if an advantage exists between them for canopy closure and yield among row spacings.
Description of research and findings: The 2016 experiment was established on a conventionally tilled Heimdahl-Emrick loam soil with wheat as the previous crop. Experimental design was a randomized complete block with a factorial arrangement and four replications. Row spacing included: a) 7-inch pairs (centered on 28 inches), b) 14 inches, and c) 28 inches; and plant canopy types included: a) intermediate (Peterson Farms Seed 12R05 RR2Y) and b) bushy (PFS 15R05N RR2Y). The varieties have the same maturity group rating; and yield potential, plant height and several other agronomic traits are similar. Inoculated seed was planted on May 18. The trial was harvested with a plot combine on September 28.

Averaged across the two varieties, plant development, plant height and lodging, and pod height were similar among row spacing (Table 2).  Early and late season plant stand was similar among row spacing. The late-season stand across row spacing averaged 8% less than the early season stand. Canopy closure on August 15 was nearest to complete with 14-inch rows. At least 90% canopy closure occurred with 14-inch rows 18 days before paired rows (data not shown). Also, 90% canopy closure generally did not occur with 28-inch rows. Seed yield was similar between paired and 14-inch rows, and greater than yield with 28-inch rows (Table 2). 

Averaged across row spacing, the intermediate canopy type variety had a higher early season stand and tended to have a higher late-season stand compared to the bush-type variety stand, likely resulting in similar level of canopy closure. Seed yield was similar between varieties. 

Plant flower, physiological maturity and canopy closure %; and seed oil content with the row spacing by plant canopy type interaction were statistically significant (data not shown). Generally, canopy closure on Aug. 15 was similar between the two canopy types with each row spacing.
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