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In collaboration with the Iowa Soybean Association 



About the ISRC 

The Iowa Soybean Research Center (ISRC) works in partnership with the Iowa 

Soybean Association, industry, farmers and researchers at Iowa State University. 

The goal of this collaborative effort is to identify and fund research in the areas 

of soybean production and protection. The center involves and helps coordinate 

research, teaching and extension activities of faculty and staff who work in the 

areas of soybean biology, breeding, economics, precision agriculture, production 

and pest management at Iowa State and scientists at the Iowa Soybean 

Association’s Research Center for Farming Innovation.  

Research Focus  

ISRC-funded research includes traditional and multidisciplinary problem-solving 

approaches, molecular research and machine learning and artificial intelligence 

tools to accelerate and enhance research efforts. Specific research areas for the 

ISRC are identified by the center’s Industry Advisory Council.  

Funding 

Financial support for the ISRC comes from Iowa State University’s College of 

Agriculture and Life Sciences, the Iowa Soybean Association and industry 

partners. Our goal is to seek widespread input and support from individuals 

representing key segments of the soybean production and protection system.  

ISRC Staff 

Greg Tylka, director 

Kara Berg, communications specialist  

Jill Cornelis, center administrator 

Steve May, industry partner recruiter 

Clarke McGrath, on-farm research & extension coordinator 

ISRC staff salaries are funded by ISU, ISA and generous donors through the ISU Alumni 
Foundation; three of the positions are part-time. 



Industry Advisory Council  

Iowa soybean farmers, industry partners and the Iowa Soybean Association have 

representation on the center’s Industry Advisory Council. The council provides 

input on research needs, which includes identifying new areas of research, gaps 

in research and opportunities to expand and build upon existing research. 

Industry partners currently represented on the council include AMVAC, BASF, 

Bayer, Cornelius Seed, Corteva Agriscience, FMC, GDM, Innvictis/Simplot, 

Latham Hi-Tech Seeds, Merschman Seeds, Syngenta, UPL and our newest 

partners joining in 2022, AGCO, Albaugh, Beck’s, Mosaic and Peterson Genetics.  

ISRC Management Team  

Funding decisions are made by the center’s management team based on 

guidance from the Industry Advisory Council. The management team consists of: 

The 2021 ISRC Industry Advisory 
Council meeting was held 
simultaneously in person at the 
ISU Alumni Center and via Zoom 
(seen at right). Above are the 
members who attended in person. 

 Iowa State University’s College of Agriculture and Life Sciences Dean 
Daniel Robison and Department Chairs Steven Harris (plant pathology, 
entomology and microbiology), Amy Kaleita (agricultural and 
biosystems engineering) and Kendall Lamkey (agronomy) 

 Iowa Soybean Association Senior Director of Research Ed Anderson  

 ISRC Director Greg Tylka 



ISRC Reaches $2 Million in Research Funding 

By the end of 2022, in its eighth year of existence, the ISRC will have awarded nearly 

$2 million in research funding. Financial support for research is coordinated by the 

center with 100% of funding provided by its partners going to research. Funding 

partners of the center include the Iowa Soybean Association and 17 industry 

partners. See back page for a list of partners. 

Iowa Soybean Center Funded Research Projects 



Concluding Research Projects  

Hyperspectral Imaging for Early Detection of Herbicide-Resistant Weeds in 

Soybean 
Prashant Jha, agronomy, Iowa State University 

Funded in 2019, this project was a collaboration between Iowa State University 

Weed Science and Montana State University Optics and Electrical Engineering. 

During the summer of 2021, drone-based hyperspectral data was collected in 

soybean fields with confirmed herbicide-resistant waterhemp populations. Overall, 

results indicated that hyperspectral imaging and neural networks hold promise for 

early detection of herbicide-resistant weed biotypes in soybean production fields, 

especially in glyphosate-resistant biotypes. This research will ultimately lead to the 

development of UAV-based weed mapping for timely implementation of integrated 

weed management programs for managing herbicide-resistant weeds in crop 

production fields.  

*This project received additional funding in 2021 for $752,518 through a USDA-NRCS-CIG 
multi-state grant (ISU, Texas A&M and NC State) on 3-D classification and mapping of 
weeds in corn and soybean fields to fight herbicide-resistant weeds. 

 

Virus-Mediated Gene Editing in Soybean 
Steve Whitham, plant pathology, entomology and microbiology, Iowa State University 

For this project funded in 2019, a soybean virus was initially created carrying a 

CRISPR guide RNA targeting a soybean gene encoding the enzyme phytoene 

desaturase (Pds). It was shown to be infectious and the infected leaves were stored 

to be used as inoculum for downstream experiments. Five different Cas9 transgenic 

events were then inoculated with the virus and the plants were observed for 

phenotypes. The inoculated plants developed virus symptoms, but none developed 

a distinct photobleaching phenotype that would be expected if editing had occurred 

in the Pds gene. DNA and RNA were extracted from the Cas9 plants infected with 

virus to determine if any edits at the target site in Pds occurred. No edits were 

observed. RNA analyses showed that the virus carrying the guide was present, but 

based on these results we concluded that editing did not occur.  

Next steps were to design three new guide RNAs targeting the Pds gene, build virus 

clones, and generate inoculum to infect Cas9 plants. Alternative strategies were also 

investigated to deliver the guide RNAs from the soybean virus.  

Final reports at iowasoybeancenter.org 



Ongoing Research Projects  
 

Mechanisms of Defense Suppression by Cyst Nematode Effectors  

Thomas Baum, plant pathology, entomology and microbiology, Iowa State University 

Funded in 2020, The Baum Laboratory is exploring the 

mechanisms of a phenomenon previously discovered in cyst 

nematodes that suppresses or inactivates plant immunity 

through a small group of molecules called “effectors.” Cyst 

nematodes such as the soybean cyst nematode are sedentary 

parasites that feed at single feeding sites inside the root 

throughout their life. It is, therefore, critical for cyst nematodes 

to avoid or inactivate strong plant defense responses. 

Understanding how cyst nematodes interfere with plant 

defense mechanisms can pinpoint strategies to strengthen 

natural plant defense mechanisms.  
 

Time of Disease Onset as an Early Indicator of Soybean Resistance to Soybean 

Sudden Death Syndrome (SDS)  
Leonor Leandro, plant pathology, entomology and microbiology, Iowa State University 

This project was initially funded in 2020 and 

received additional funding in 2021 to extend and 

expand ongoing work. During the 2021 field 

season, field trials of 8 commercial soybean 

varieties were planted in two locations in Central 

Iowa. Unfortunately, Summer 2021 was very dry 

and therefore not conducive to SDS development. 

Because of this, the data were considered 

unreliable for determining if time of SDS onset is a reliable indicator of soybean 

resistance against SDS.  

The expanded timeframe and funding of this project allows for the addition of more 

field locations in year two (2022) and the expansion of ongoing work into a third 

year of field research (2023). This expansion enhances the team's ability to collect 

enough reliable data to test their hypothesis. Because time of onset assessments 

require frequent disease data collections, the additional funding also helps in the 

dedication of more labor hours to this project, helps cover costs of transportation to 

field sites across the state and increases efficiency with greenhouse and lab 

experiments.  

SDS foliar symptoms in soybean 

cyst nematode juveniles 



Ongoing Research Projects (cont.) 
 

In-field Soybean Seed Pod Analysis on Harvest Stocks Using 3D Imaging and 

Machine Learning  
Lie Tang, agricultural and biosystems engineering, Iowa State University  

Receiving funding in 2020, this 

study seeks to characterize the 

phenotypical traits of soybean seed 

pods using a stereoscopic sensing 

technology to obtain three-

dimensional data of soybean plants 

before harvest. Because soybean 

seed pods grow in different 

directions and in clusters, it is 

difficult to analyze them from the 

images of only one side of crop 

rows. To that end, the Tang group 

designed a gate-shaped camera rig 

to mount our PhenoStereo 3D 

cameras on both sides of the gate to capture soybean images from two sides.  

 

Based on collected images, a deep learning detection method called Mask R-CNN 

was used to detect individual soybean pods in the images from two sides of 

soybean plants. The pod detection results from the images of both sides of three 

soybean plants. Currently, the Tang group is working on the algorithms to register 

the pods detected from the two sides and from the cameras on the same side to 

generate a correct count of the total number of seed pods. They will conduct 3D 

calibration of the cameras and then stitch together the point-cloud data from 

different cameras. With the availability of the 3D point-cloud data, they will 

continue working on algorithms to quantify the phenotypic traits of pods such as 

the size and distribution of pods and the number of pods in each internode. 

Another important task is to detect the number of seeds in each pod. They plan to 

use a deep-learning based key point detection algorithm to detect soybean seeds 

in images and then group the seeds into each pod. Based on these calculated 

phenotypic traits of soybean pods, the genetic characteristics of different soybean 

lines can be further analyzed by plant scientists.  

Soybean pod detection results in the image taken by 
the camera at the farther side from the Phenobot 
body. At left is the original image. At right is Mask  
R-CNN detection results.  



New Research Projects  

 

Low‐cost Multimodal Sensor Arrays for Early Detection of Soybean Diseases 

Liang Dong, electrical and computer engineering and Steve Whitham, plant pathology, 

entomology and microbiology, Iowa State University 

In fall 2021, this project received two-year 

funding to develop a diagnostic device for 

economic, rapid detection of soybean pathogens 

to better recognize diseases at an early stage to 

reduce their spread and minimize damage. The 

technology will facilitate rapid monitoring of 

soybean crops during the growing season to help 

make management decisions that protect yield 

potential. Also, the technology will be used by 

researchers to better understand pathogen-

induced stress in soybean at different crop growth stages and under diverse 

conditions.   

 

Enhancing Implementation and Adoption of Non‐Chemical Tactics for 

Integrated Weed Management in Soybean 

Prashant Jha, agronomy, Iowa State University 

 

This project received two-year funding from 

the ISRC in 2021 to help expand a project that 

had received initial funding from USDA‐NIFA 

Crop Protection and Pest Management 

Program earlier in 2021 with collaborators 

from Arkansas and Kansas. As one of the most 

problematic and economically damaging 

weed species in soybean, waterhemp and its 

resistance to several herbicides has increased 

the need for new management solutions. The ISRC support will help Jha expand the 

scope of the project through additional farm trials. His team will evaluate the 

effectiveness of two non‐chemical weed management tactics (cover crops and 

harvest weed seed control) in conjunction with herbicides while also quantifying 

the economic benefits and risks of adopting a diversified integrated weed 

management program. 

An example of a sensor Dong created 
for a project studying corn. 

Waterhemp in a soybean field. 



New Research Projects (cont.) 

 

Effects of Increased Atmospheric CO2 and Abiotic Stress on Soybean 

Performance in the Enviratron 

Steve Whitham, plant pathology, entomology and microbiology, Lie Tang, agricultural and 

biosystems engineering and Danny Singh, agronomy, Iowa State University 

 

This team was funded in 2021 to 

investigate soybean performance 

with respect to disease 

development and abiotic stress 

tolerance under future climate 

scenarios. More specifically, the 

researchers will study the effects 

of CO2  concentrations on soybean 

responses to pathogens and the 

effects of elevated ambient 

temperatures on soybean 

phenotypes and gene expression.  

Experiments will be conducted in the Enviratron, a controlled-environment plant 

growth facility developed at Iowa State, to enable multiple environmental variables 

to be controlled to study effects on plant performance. The Enviratron is unique in 

that data collection is automated by the use of a robotic rover that autonomously 

visits the plants in growth chambers and collects data using an array of cameras 

and sensors.  

The long‐term goal of this research is to generate scientific insights and inform 

forward‐looking breeding approaches to develop soybean germplasm lines well 

suited for future crop production environments. 

 

 

All ISRC-funded research project summaries and progress and final 

reports can be found on the ISRC’s website under “Research” at  

iowasoybeancenter.org 

A view of the controlled chambers of the Enviratron 
Lab at Iowa State. 



Iowa State University a Leading Land-grant Research Institution 
 

Iowa State University is one of the nation’s premier land-grant research institutions. 
Known nationally and internationally for its agricultural and engineering programs, 
the purpose-driven research community at Iowa State knows the value of 
collaboration across disciplines and with partners outside of the university.  

The ISRC prides itself in being one of ISU’s research success stories by embracing 
interdisciplinary research, working with other universities, building partnerships and 
focusing on problem-solving for industry and growers alike. 

In 2022, Iowa State 
announced it had received 
a record $601.7 million in 
external support for 
research. "Record external 
funding and sponsored 
research affirms Iowa 
State's excellence as a 
renowned research and 
land-grant university," 
said President Wendy 
Wintersteen. "Iowa State's 
research enterprise is 
flourishing in a university 
ecosystem devoted to 
innovation and 
entrepreneurial growth. Through our business and industry partnerships, research-
based startups and career-ready graduates, Iowa State is accelerating the state's 
economic progress." (inside.iastate.edu/article/2022/07/21/funding) 
 

ISRC Affiliates Earn Prestigious Recognitions 

Sotirios Archontoulis, professor of agronomy, was named a 2022 Fellow of the 
American Society of Agronomy. 

Madan Bhattacharyya, professor of agronomy, was named a 2021 Fellow of the 
American Association for the Advancement of Science.  

Matt Helmers, professor of agricultural and biosystems engineering, was named a 
2022 Fellow of the American Society of Agricultural and Biological Engineers.  

Lisa Schulte Moore, professor of natural resource ecology and management, was 
named a 2021 MacArthur Fellow, also known as “genius grants.”   

Steve Whitham, professor of plant pathology, entomology and microbiology, was 
named a 2022 American Phytopathological Society Fellow.  



ISRC Education and Outreach Activities  

ISRC Hosts Soy Protein Convening 

The ISRC hosted a soy convening in October 
2021 to discuss ways to increase the use of 
soybean protein in human food. The event 
brought together dozens of stakeholders in 
food science, human nutrition, economics, 
farming, engineering and industry involved 
in the food production system to address 
the use of soybean in plant-based diets and to develop public-private partnerships 
and research projects that could move the industry forward. Similar sessions were 
held by Purdue University and the University of Missouri. Event sponsors for the 
sessions included the ISRC, Missouri Soybean Center, Purdue Soybean Center, 
Foundation for Food and Agriculture Research and United Soybean Board. 
 

Meals from the Heartland 

In August 2022, the ISRC hosted its 
second annual Meals from the 
Heartland event to coincide with 
Soybean Month in Iowa. Nearly 50 
ISU students, faculty and staff helped 
package 38,000 meals in two hours. 
Special thanks to Cargill for their very 
generous donation to cover the cost of the ingredients, which include soy protein, 
making this much-needed event possible.  

Meals from the Heartland is a nonprofit organization that helps feed food-insecure 
populations in over 37 countries. Volunteer groups help package the meals that can 
then be sent wherever they are needed most. This year, a majority of the meals will 
stay in Iowa, but some will be shipped to Ukraine.  
 

Farm and Industry Tours 

Each year, the ISRC engages research 
graduate students, faculty and staff in 
the departments of agronomy, 
agriculture and biosystems engineering, 
and plant pathology, entomology, and 
microbiology by organizing farm and 
industry tours. In August 2022, the ISRC 
coordinated a group of 30 to tour Beck’s Hybrids, Kemin Industries and Salin247.  

 

Save the date! SoyFest returns on August 23, 2023.  



 

2206 Agronomy Hall, 716 Farm House Lane 
Iowa State University, Ames, IA 50011 

Phone: 515-294-7318 
Email: ISRC@iastate.edu 
iowasoybeancenter.org 

September 2022 

Thank you to our industry partners! 


