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Accomplishments since last report:
Objective 1: Map the genes contributing to soybean stem borer resistance in PI165673 and determine factors mediating resistance. Several genes (quantitative trait loci [QTLs]) control resistance in PI165673 and research continues to map resistance QTLs among soybean linkage groups. Field data from the 2014 growing season indicate that PI165673 plants reduce numbers of larvae entering stems, but surviving larva still tunnel into ~40 % of PI165673 stems. Varieties with PI165673 resistance will need to be accompanied by other management methods to prevent stem tunneling and girdling. Research continues to modify methods that exist in the Department of Entomology at KState to inject or larvae with RNA interference (RNAi) particles that kill larvae before they girdle the stem.
Objective 2. Improve insecticide efficacy by using host plant developmental stages and other environmental cues or conditions to adjust timing of application. Alice Harris, the current PhD on this project, completed her third field season and led open-plot and field-cage experiments to understand adult D. texanus movement and colonization patterns in soybean production fields in north central Kansas. Alice finished collecting data from her Dectes movement study in late August and recently finished processing samples for specific protein markers using enzyme-linked immunosorbant assay (ELISA); all beetles collected in sweeps have been assayed for presence/absence of protein for this study. In addition, Alice conducted a cage study for a second year to examine impact of different infestation rates on soybean plants by measuring changes in near infrared (NIR) imaging using vegetation indices. Pods were collected from each cage and threshed. Undergraduates are finishing up seed size estimates and data will be analyzed this spring. For the NDVI research questions, Alice included an open-plot study near the Scandia Irrigation Station this year to account for any potential cage effects on soybean signatures. She controlled for D. texanus infestations using fipronil at a rate of 6-9 oz during the growing season. Alice also collaborated with Lina (graduate student in Objective 1) and captured NIR images from the single plant cage study to help characterize damage caused to soybean by D. texanus. Images are still being processed. 

Using the grid-sampled sweep net data, Alice constructed semivariograms to characterize the spatial correlation of sweep samples across the 8 fields sampled. Using model-derived ranges, partial sills, and nugget effects, interpolation maps were generated using ordinary Kriging techniques (ArcMap 10). Spatial patterns of adults D. texanus change considerably through time; strong edge effects in early July while populations in late July and early August are more uniformly dispersed. When comparing cumulative beetle days (i.e., season-long pressure of adults infesting soybean), there was a weak correlation between adult densities and larval infestations from the previous year. In other words, adults were higher in sweep counts in areas that were heavily infested with larvae. The protein marker data will provide more insight into how much adults are moving from these overwinter areas within a field.

Whole soybean plants (R8 growth stage) from cage and open plot experiments are still being processed in the lab. Total seed weight per meter of row in addition to infestation levels for D. texanus will be compared to adult distribution patterns once all the data has been collected. Stem splitting is complete and Alice will begin to summarize the data this spring. 

Objective 3. Expand web pages and other educational materials associated with soybean insect pests. Insecticide efficacy trials were conducted on field plots in Dickinson County, KS. New insecticides, or different rates of previously registered insecticides, were applied to determine the efficacy against common soybean pests, i.e. bean leaf beetles, green cloverworms, stink bugs, and woollybear caterpillars.  Results of these efficacy trials are available on the KSU Extension Entomology website: http://entomology.k-state.edu/extension/efficacy-trials/soybeans.html.  The 2015 KSU Soybean Insect Management Guide, MF743, was published in January 2015 and is available at all county extension offices or may be downloaded from the KSU Extension Entomology website: http://www.ksre.ksu.edu/bookstore/pubs/MF743.pdf. Additionally, the Kansas Soybean Management Guide 2015, MF3154, has been released.  Authors include Ciampitti, Peterson, Diaz, Whitworth, Jardine, and Rogers.  It is available through county extension offices or online: http://www.ksre.ksu.edu/bookstore/pubs/MF3154.pdf.  The Soybean Production Handbook, C449 has been updated and is currently in draft form with Whitworth (Co-PI) as a contributing author and will be published in 2015.
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