
RESEARCH FUNDED FOR FISCAL YEAR 2023

The Kentucky Soybean Promotion Board (KSPB) met on 
March 18 to conduct its regular business and to hear re-
search proposals. Several opportunities for checkoff in-

vestments were proposed, and the Board invested in a number 
of projects in the areas of production research and new uses/
utilization.

The Kentucky Soybean Board is composed of farmers appoint-
ed by the Kentucky Soybean Association (four appointees), Ken-
tucky Farm Bureau (two appointees), and the Kentucky Depart-
ment of Agriculure (one appointee). Kentucky farmers who serve 
on the United Soybean Board and the American Soybean Asso-
ciation Board are also seated on the Kentucky Soybean Board by 
virtue of their service at the national level.  

“One of the most important things we do each year as a check-
off board is to invest those dollars into projects that return re-
sults to the farmers,” said Kentucky Soybean Promotion Board 
chairman Larry Thomas. After conducting its regular meeting 
business, the Board funded the following research projects for 
Fiscal Year 2023, which runs from July 1, 2022, to June 30, 2022. 

PRODUCTION RESEARCH 

STUDYING THE MANAGEMENT AND IMPACT OF THE BMSB
UNIVERSITY OF KENTUCKY, DR. RAUL VILLANUEVA

Brown marmorated stink bug (BMSB) is an invasive species 
reported in the US since the mid-1990’s. Since 2016, entomolo-
gists at the University of Kentucky Research and Education Cen-
ter (UKREC) tracked the spreading of BMSB in western counties 
without success. Nonetheless, in 2020, BMSB was reported in 
large numbers in Western Kentucky by Dr. Raul Villanueva. How-
ever, BMSB damage and management on soybeans is unknown in 
the state. In 2021, records of BMSB in western counties abrupt-
ly increased. The objectives are to: determine BMSB distribu-
tion and movement, evaluate its abundance in both full-season 
and double-crop soybeans, assess optimal methods of control, 
and transference of all information generated in this study. This 
proposal will benefit soybean producers creating awareness on 
BMSB as high-risk pest for soybeans, understanding the biology 
of BMSB, selecting insecticide efficiencies with different modes 
of action to control BMSB, and to study the most effective insec-
ticides and application to reduce expenses and increase farmer 
profits.

EVALUATION OF SOYBEAN CULTIVARS PERFORMANCE IN KY 
(VARIETY TRIALS)
UNIVERSITY OF KENTUCKY, DR. CLAIRE VENARD

The long-term goal of this project is to characterize the impact 
of local environments on soybean development and performance 
in Kentucky. Soybean varieties should fulfill agronomic perfor-
mance defined as yield, stress tolerance, and oil and protein 
product quality. Crop variety evaluation requires methodologi-
cal innovations to develop better for better recommendations. 
Environmental conditions affect soybean performance in term 
of yield and seed quality outcomes. Here, we propose to mon-
itor environmental conditions, growth and reproductive stages 
during the soybean growing season at each of the trials test 
sites. These sets of data will be collected from soybean produc-
tion farms as well as research experimental farms, with a total 
of 8 independent locations in all major soybean production areas 
in Kentucky. The 2022 data will be analyzed with 2021 and 2020 
datasets, to compare test sites and evaluate how to optimize data 
analysis for recommendation to farmers for the selection of the 
best varieties for their production systems. The data generated 
will continue to build  open-access databases: the KY phenomics 
database and the Mid-South Soybean database. This database 
will constitute an unbiased and open access source of informa-
tion for soybean producers, researchers, and seed breeders. The 
KY comprehensive database will be used to develop predictive 
models for soybean yield, seed quality, and will provide inputs 
for breeders to develop varieties better adapted to Kentucky en-
vironments.

 
 



BLUE WATER FARMS: EDGE-OF-FIELD MONITORING
UNIVERSITY OF KENTUCKY – DR. BRAD LEE

The objective of this project is to manage a network of 22 
edge-of-field (EoF) water quality monitored watersheds on five 
soybean farming operations in western Kentucky, collectively 
known as Blue Water Farms. Each watershed includes a flume 
and a water sampler which collects surface water runoff quan-
tity information and a runoff water sample during each runoff 
generating rain or snow event. Water samples are analyzed for 
nutrients (nitrogen and phosphorus) and sediment. From this 
information, erosion and field nutrient retention can be calculat-
ed: nutrient inputs minus nutrients in the surface water runoff. 
Data collected from monitoring stations helps producers make 
informed decisions regarding inputs and conservation practices. 
These decisions, often called adaptive management, help pro-
ducers increase economic efficiency while maximizing yields. 
This information also demonstrates the value of conservation 
efforts by producers.

WATERHEMP CONTROL IN EARLY PLANTED SOYBEAN
UNIVERSITY OF KENTUCKY, DR. TRAVIS LEGLEITER

Understanding of the role of soybean planting date, especially 
early planting dates, on weed control is vital to further maximize 
the proper timing of foliar and soil active herbicide for maximum 
control of troublesome weeds. The objectives of this research 
will be to: • Evaluate the influence of application timing of both 
foliar and soil residual herbicides in ultra-early, early, and typ-
ical soybean planting timings on control of waterhemp • Eval-
uate soybean emergence, soybean growth stage progression, 
and target weed emergence as influenced by soybean planting 
date and herbicide application timing. The successful completion 
of this project will fulfill the Kentucky Soybean Board’s goal of 
soybean research and more specifically potentially reducing the 
long-term cost of soybean production.

 

DOES SOIL COMPACTION LIMIT SOYBEAN YIELD?
DR. EDWIN RITCHEY, UNIVERSITY OF KENTUCKY 

The Principal Investigator on this project will select farmer 
fields and then document soil compaction at planting, during 
the season, and after soybean harvest. He will follow a planter 
pass across a field, preferably across two or more different land-
scape positions that differ in compaction potential, in order to 
document intra- and inter-row compaction, seedling emergence, 
in-season growth, and soybean yield. With this information a 
concerted effect will be made after soybean harvest to address 
potential remedies to the various forms and degrees of soil com-
paction located in these soybean fields. An economic analysis 
will be conducted to determine the extent to which soil com-
paction may be limiting optimal returns to soybean production. 
This research should help producers better understand the soil 
conditions that lead to soil compaction, the interactions between 
different soil types and those conditions that lead to compaction, 
and the resulting econom-
ic consequences of such 
decisions.

DISTRIBUTION AND 
MANAGEMENT OF RED 
CROWN ROT
DR. CARL BRADLEY, 
UNIVERSITY OF KEN-
TUCKY 

Red crown rot, caused 
by the fungus Calonec-
tria ilicicola, was discov-
ered for the first time in 
Kentucky in September 
2021 in soybean fields in 
Graves County. The distri-
bution of red crown rot is 
not known; thus, research 
is being proposed to survey Kentucky soybean fields to gain an 
understanding of its distribution in the state. Currently, little is 
known about management of this disease in states as far north 
as Kentucky (until recently, this disease only was known to occur 
in states in the deep southern U.S.). Field research to evaluate 
the management effects of fungicide seed treatments and plant-
ing date on red crown rot will be conducted as well. With this 
research, we hope to gain an understanding of the distribution of 
red crown rot in Kentucky soybean fields as well as gain a bet-
ter understanding of how well different management practices 
work to control red crown rot. Ultimately, this research will help 
farmers understand the risk and how to manage red crown rot. 



YIELD AND ROI ON BIOLOGICAL SEED TREATMENTS
DR. CHAD LEE, UNIVERSITY OF KENTUCKY

There are a large number of biological seed treatments (e.g., 
fungi, amino acids, bacteria) marketed to growers under the 
premise that this practice will produce a positive ROI due to plant 
health promoting properties. Growers often purchase these 
products with the intention of maximizing yield to gain a compet-
itive advantage. The effect of these products on yield, however, 
is largely undocumented. With the potential of low profit mar-
gins, the effect of biological seed treatments on soybean yield 
and economic return is important to understand. Here, we will 
evaluate commonly-marketed biological seed treatment prod-
ucts across the U.S. This will help us identify environmental and 
soil factors where yield response to biological seed treatments is 
most likely to occur. We will test the biological seed treatments 
at two locations in Kentucky, allowing us to develop data locally. 
In addition, we will compare results here with results from other 
states in the study to help us better understand if and when these 
seed treatments provide a yield benefit or a return on investment.

STUDIES ON MOLLUSCICIDES, POTASH, SLUG MANAGEMENT 
DR. RAUL VILLANUEVA, UNIVERSITY OF KENTUCKY

Slug outbreaks were observed in soybean and corn fields of 
Kentucky in 2016. In 2017, approximately 150,000 soybeans 
acres were replanted due to slug damage; this represented 10 
percent of the total acreage in Kentucky. An estimated $5.5 
million on seed expenses for replanting was reported. In 2021, 
farmers replanted up to 4 times in several counties (i.e., Lyon, 
Caldwell, Henderson, Daviess) due to the substantial slug dam-
age. To understand and provide solutions to this problem, we 
trained a student (J.Tolley, MSU) who conducted several studies 
in 2021. This project will carry on and expand studies on slugs 
to evaluate the effectiveness of molluscicides, potash, and im-

pact of predatory behavior of carabid ground beetles on slugs in 
experimental and commercial soybean fields. Most of funds are 
requested to cover salary for a student to execute experiments 
and collect data. We expect to develop management practices 
to control slugs and train a future person that will benefit the 
workforce of agriculture.

EVALUATING ROI OF DISEASE MANAGEMENT PRACTICES
DR. CARL BRADLEY, UNIVERSITY OF KENTUCKY

Diseases are one of the main yield-limiting factors of soy-
bean production that farmers must contend with every year. In 
Kentucky, estimated annual losses due to diseases over the last 
five  years have averaged over 7.2 million bushels of soybeans, 
which has an approximate value of nearly $68 million. To protect 
against yield losses caused by diseases, soybean farmers often 
actively manage these diseases by utilizing inputs such as fungi-
cide and nematicide seed treatments and foliar fungicides. This 
research project seeks to evaluate the return on investment (ROI) 
of different soybean disease management practices in Kentucky. 
This project fits the Kentucky Soybean Board’s research priority, 
“Reducing the cost of producing soybeans.” The results of our 
research will provide Kentucky soybean farmers with informa-
tion that they can use to help determine which disease manage-
ment practices are helping to increase ROI, and which disease 
management practices are not increasing ROI.

SOYBEAN CYST NEMATODE TESTING 
DR. CARL BRADLEY, UNIVERSITY OF KENTUCKY

The Board voted to continue funding Free Soybean Cyst Nem-
atode (SCN) testing for Kentucky Farmers under the direction 
of Dr. Bradley. If interested in this program, please contact your 
local county extension agent. 

UTILIZATION RESEARCH 
EVALUATING THE QUALITY OF KENTUCKY SOYBEAN MEAL
DR. SUNDAY A. ADEDOKUN, UNIVERSITY OF KENTUCKY 

Soybean meal is the pre-eminent source of high-quality pro-
tein (amino acids) for livestock and poultry. Given the current 
supply chain challenges as they relate to the supply of limiting 
essential amino acids and the problems associated with our de-
pendence on importation of some of the crystalline amino acids 
internationally, it is important to look for ways to address these 
supply chain issues. One feed ingredient that is able to address 
this challenge is soybean meal, for a number of reasons. First, it 
is cultivated domestically, hence there is no need to depend on 



importation. Secondly, it is relatively cheap and thirdly, its amino 
acid profile has no rival in all of the plant-based feed ingredi-
ents. With the current increase in the inclusion level of soybean 
meal in poultry and swine diets, it is important to evaluate the 
ileal digestibility (apparent and standardized) of this important 
feed ingredient and especially to characterize the soybean meal 
from Kentucky-cultivated soybeans. This will be done in broiler 
chickens and cannulated growing pigs under the following two 
objectives: Objective 1: To determine apparent and standardized 
ileal amino acid digestibility values of soybean meal produced 
from Kentucky-cultivated soybeans with or without exogenous 
enzymes supplementation in broiler chickens at three differ-
ent ages Objective 2: To determine apparent and standardized 
ileal amino acid digestibility values of soybean meal produced 
from Kentucky-cultivated soybeans with or without exogenous 
enzymes supplementation in pigs at two different body weights 
(ages).

SOY-BASED CARBON AS ELECTRODES IN 
SUPERCAPACITORS
DR. JAGANNADH SATYAVOLU, BIOPRODUCTS LLC

Utilizing soyhull derived activated carbon (AC) for 3-D printed 
electrodes in supercapacitor application to develop new markets 
and create new revenue source for soy farmers is the princi-
pal objective of this proposed work. Specifically, low cost and 
sustainable soy hull-derived AC will be utilized to produce 3-D 
printed electrodes for evaluation in energy-storage and super ca-
pacitor application replacing a coal-derived AC. Using previously 
funded and ongoing projects, BioProducts LLC (under exclusive 
license of patented technologies from University of Louisville) 

and UofL produced a low-calorie sugar, xylose and natural fiber 
composites for 3-D printing filaments from soy hulls. The mod-
ified soyhulls were also used to produce high surface area AC - 
thus creating a novel integrated approach to deliver high revenue 
new products and new markets for soy hulls leading to increased 
consumption of soy beans for soy farmers. 
The approach outlined in this proposal would lead to new prod-
ucts, new markets, and significantly high cash flow for soyhulls 
from soybeans. Currently, soy hulls are sold as feed (value: $0.08 
per lb). The revenue from feed sales can be about $8.4 million 
per year for a 100,000 bushels/day soybean processing plant. 
Our approach produces xylose (value: $1.50/lb) and high surface 
area AC (value: $0.80/lb). Together these products can generate 
a cash flow of $32.57 million per year - thus significantly im-
proving economic return to soybean farmers. These large vol-
ume products can also lead to increased demand for soybeans.
 
SOYBEAN ADHESIVES FOR HEMP-BASED PRODUCTS
GREG WILSON, HEMPWOOD

This proposal is a collaborative effort between HempWood, a 
small manufacturer of hemp-based wood products and compos-
ites, and Murray State University (MSU). Two avenues of produc-
tion improvement are proposed: (a) application and dry time of 
the soy-based adhesive (15-20% soy flour) currently used in the 
production of hemp-based wood, and (b) increasing wet bond 
strength in hemp wood and composites by utilizing different 
soy protein contents and soybean oil derivatives Ultimately, this 
proposal will allow HempWood to improve current production of 
hemp-based wood panels while supporting the development of 
a recently established composite flooring line and expansion to 
other regions (PA, OR).


