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 Rationale and Justification: 

 

We know that variety selection is the first step in addressing IDC. However, previous research 

shows that more tolerant and higher yielding varieties in IDC-prone areas of a field are not necessarily 

higher yielding in areas of the field that are not impacted by IDC. We also know that one study has 

successfully delineated site-specific management zones for pH-induced IDC in Nebraska using vegetation 

indices from aerial imagery, soil pH, and apparent soil electrical conductivity (EC), with the best 

prediction from the combined use of normalized difference vegetation index (NDVI) and deep EC. 

However, the Nebraska study used a Veris sensor and only one set of aerial imagery taken during the crop 

vegetative growth stages during each growing season. From our ongoing plot level study at the North MS 

Research and Extension Center in Verona, we have seen that the treatment with a lower plant population 

of 120K seeds/acre consistently had lower yields across all years of the study. Conversely, treatments 

with a seeding rate of 160K seeds/acre have consistently had higher yields. In addition, the two treatments 

that were rotated with corn and had a higher seeding rate were the best yielding treatments across all 

years. We will take the knowledge we currently have on delineating site-specific management zones 

combined with variety selection and the best management strategies for IDC and apply this to production 

fields where we will evaluate yield and economic benefits for site specific management of IDC.     

 

Report of Progress by Objective: 

 

Objective 1: Continue a modified version of the plot level study to evaluate an additional seeding 

rate. 

 

The seven cropping systems (Table 1) served as the main plots with the six varieties (Table 2) as 

two-row subplots. All treatments were planted on May 23, 2023 on 38-in raised beds and were replicated 

four times. With six sub-plots per cropping system, there are a total of 168 sub-plots (42 treatments per 

replication). Visual ratings began on June 20 for each of the sub-plots, and Watermark granular matrix 

soil moisture sensors were installed in the Pioneer subplots in each cropping system and repetition on 

June 22 at depths of 12 and 24 inches. Plant height was also recorded on June 22 for the Pioneer subplots. 

Leaf area index (LAI) was measured using a Li-Cor 2200C Plant Canopy Analyzer for each Pioneer sub-

plot (56 total sub-plots). Measurements continued through the growing season, and data was collected 

weekly unless prohibited by weather (6/20, 6/29, 7/06, 7/14, 7/20, 7/28, 8/04, 8/14, 8/24, 8/31, 9/08, 9/14, 

and 9/20). The plots were desiccated Oct. 4 and harvested on October 16th. The oat cover crop was spread 

on December 8th for the cropping systems needing a cover crop. Yield was significantly higher in the 

cropping systems that included a corn rotation, and the cropping system with the lower seeding rate of 

120,000 seeds/acre (296,526 seeds/hectare) yielded the lowest (Figures 1 and 2). 
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Objective 2: Determine the best variables for delineating IDC management zones for site specific 

management of IDC. 

 

Imagery was collected with a UAV for two production fields on 6/19, 6/30, 7/7, 7/24, 7/27, and 8/14, and 

apparent EC was mapped for one production field on Feb. 27, 2024, and this data is being analyzed.  

 

Objective 3: Evaluate the costs and benefits of site-specific management of IDC on 4 different 

soybean fields – 3 production fields in Northeast MS and 1 bulk field in Brooksville. 

Data collection has begun on this objective, and two production fields are currently being monitored. 

Work on this objective will continue through this year, and another production field will be added next 

year. 

Objective 4: Share project results with producers and stakeholder groups. 

• Dr. Tagert gave a presentation titled ‘Effects of Soil Water Tension on Iron Deficiency Chlorosis 

(IDC) in Soybean’ on July 10, 2023 at the 2023 ASABE Annual International Meeting in Omaha, 

NE.   

• Dr. Tagert gave an update on the project at the North Mississippi Research and Extension Center 

Field Day on August 22.  

• Undergraduate student researcher Seth Givens presented a poster at the North Mississippi 

Producer Advisory Council Meeting February 15th, 2024 in Verona. 

• Seth Givens and Dr. Tagert presented a poster with project results at the Mid-South Farm and Gin 

Show on March 1st and 2nd, 2024 in Memphis, TN. 

• Seth Givens presented a poster at the Mississippi Ag Consortium meeting on March 6th, 2024 in 

Starkville.  

• Seth Givens presented a poster on the project at the MSU Undergraduate Research Symposium 

on April 12, 2024, where he received an Honorable Mention and was recognized at the MSU 

CALS alumni breakfast on Super Bulldog Weekend. 

• An Extension publication is under development to share results from the first phase of the project, 

and a manuscript from the first phase of the project has been submitted to a peer-reviewed journal 

for publication.  

 

Graphics/Figures 

Table 1. Cropping system descriptions for 2023 growing season. 

Cropping Systems for Mitigating IDC in Soybeans 

CS 1 corn stubble @ 160,000 seeding rate 

CS 2 corn stubble plus small grain cover @ 160,000 seeding rate 

CS 3 soybean stubble plus small grain cover @ 160,000 seeding rate 

CS 4 soybean stubble, small grain cover @ 140,000 seeding rate 

CS 5 soybean stubble @ 140,000 seeding rate 

CS 6 soybean stubble @ 120,000 seeding rate 

CS 7 soybean stubble @ 160,000 seeding rate 
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Table 2. Tolerant and susceptible varieties used in 2023. 

Tolerant Varieties Susceptible Varieties 

Stine 49EE21 Stine 49EE20 

Pioneer 53A67X Pioneer 47A64X  

Delta Grow 46XF18 Delta Grow 48X45  

 

Fig. 1. Photos of Stine S49EE21 plots taken on July 28 (planted May 23) in three different cropping 

systems.  

 
Fig. 2. Average grain yield by cropping system for the 2023 growing season. 


