
KSPB BUSINESS GOES ON, 
RESEARCH IS FUNDED

While things are not ‘business as usual’ right now, we 
continue to do business. Just like on the farm, things 
have to go on and sometimes we have to be creative 

about how we manage certain tasks,” said Kentucky Soybean 
Promotion Board Chairman Ryan  Bivens in reference to the 
COVID-19 global pandemic. 

“One of the most important things we do each year as a 
checkoff board is to invest those dollars into projects that re-
turn results to the farmers. March 24 was the date of our annual 
research funding meeting, and that’s usually a long day in Princ-
eton. We invite the researchers who have requested funding to 
come speak for a few minutes, give an overview of their proj-
ect proposals, and then answer questions that board members 
have,” he added.  “As the coronavirus continued to spread and 
social distancing became a term we use every day, we made the 
decision to conduct this meeting using Zoom technology. Many 
of our board members had never used this technology, but we 
are all committed to doing whatever is necessary to conduct the 
business of this organization. We had a test run with all of our 
board members dialing in from home in order to comply with the 
social distancing, and we managed to conduct business while 
keeping ourselves and those we needed to talk with safe.”

After conducting its regular meeting business, the Board fund-
ed the following research projects for Fiscal Year 2021, which 
runs from July 1, 2020, to June 30, 2021. 

Projects approved include: 
   ASSESSING THE MANAGEMENT OF BEAN LEAF BEETLES 
AND POD MOTTLE VIRUS INFECTIONS IN SOYBEANS - DR. 
RAUL VILLANUEVA, UNIVERSITY OF KENTUCKY

This project will evaluate the efficacy of single and double 
mode of action insecticides for the management of the bean leaf 
beetle (BLB) in replicate tests conducted in the UKY’s Research 
and Education Center in Princeton. Insecticides will be sprayed 
during early and late developmental stages of soybean plants 
and tallies on the numbers of BLB will be conducted prior to the 
spray and 3, 7, 14 and 21 days after the application. Yields will 
be evaluated at harvest. Also, at least four commercial soybean 
fields (Daviess, Henderson, Lyon and Hickman counties) will be 
visited biweekly to determine the populations of BLB during VE 
to V3 developmental stages and later during R3 to R5 stage. In 
addition, leaf samples will be collected from at least ten com-
mercial fields located in the above mentioned counties and some 
other counties that mainly represent soybean acreage in KY. 

Samples will be collected in at least 3 times (V3, R5, and seeds 
after harvest), all they will be outsourced for virus analysis to de-
termine the infection rates of pod mottle virus. All this informa-
tion will be summarized and delivered to end users using printed, 
digital media and in growers and professional meetings.
   SOYBEAN VARIETY PERFORMANCE IN KENTUCKY: MONI-
TORING SOYBEAN DEVELOPMENT, AND EVALUATING YIELD 
AND SEED COMPOSITION QUALITY AT HARVEST IN COMMER-
CIAL SOYBEAN CULTIVARS IN RESPONSE TO LOCAL ENVI-
RONMENTS - DR. CLAIRE VENARD, UK

The long-term goal of this project is to characterize the impact 
of local environment on soybean development and performance 
in Kentucky. Environmental conditions affect soybean perfor-
mance in term of yield and seed quality. In this project, we pro-
pose to monitor environmental conditions during the soybean 
growing season at each of the soybean variety performance test 
site. Growth and reproductive stages in randomly selected soy-
bean varieties will be monitored closely. These sets of data will 
be collected from soybean production farms as well as research 
experimental farms, with a total of 8 independent locations in 
all major soybean production areas in Kentucky. The data gen-
erated in this project will be used to build an online open access 
database. This database will constitute an unbiased and open ac-
cess source of information for soybean producers, researchers, 
and seed breeders. This comprehensive database can be used 



to develop predictive models for soybean yield, seed quality and 
economics in Kentucky based on the environmental conditions 
for each production system and will provide inputs for breeders 
to develop varieties better adapted to Kentucky environments.
   CAN KY SOYBEAN YIELD BE INCREASED WITH FOLIAR FUN-
GICIDE AND INSECTICIDE APPLICATIONS AT R3? - DR. CAR-
RIE KNOTT, UK

Reducing the cost of soybean production is of great interest 
to many farmers across the nation. This is one potential area 
that can help ensure that their farms are sustainable for many 
generations. When reducing production costs, it is important to 
ensure that profitability is not also reduced. There are situations 
that maximizing profitability requires investment in production 
costs. One such area is foliar pesticide applications. It is well-
known that when insect and pathogen pests are present at high 
enough levels that foliar pesticide applications will be profitable. 
However, there are also reports that yield, and in some cases, 
profitability is increased when foliar pesticides are applied when 
pests are below university thresholds. The goal of this project 
is to determine whether low-cost, low-input soybean manage-
ment is more or less profitable than more intensive, higher-input 
management strategies (pesticide applications when thresholds 
are less than University recommendations) in KY. This project 
seeks to identify if low-cost, low-input soybean management is 
as profitable as more intensive agronomic management. Specif-
ically the profitability of foliar pesticide (insecticide only; fun-
gicide only; insecticide + fungicide) applications at the ‘begin-
ning pod’ growth stage will be examined in both full-season and 
double-crop soybean in Kentucky. The direct benefit to soybean 
producers is identification of the an agronomic management 
program for soybean that will result in the most economic return 
to soybean producers (i.e. greatest profitability).
   TESTING SOYBEAN RESPONSE TO SULFUR AND FOLIAR 
FERTILIZERS - DR. CHAD LEE, UK

Farmers are extremely interested in applying sulfur fertilizer 
and foliar fertilizers, which contain a cadre of nutrients in low 
amounts, to help increase soybean yield. Sulfur is a critical el-
ement for soybean growth and development. Sulfur deposition 
levels have been declining for decades. Sulfate is released from 
soil organic matter when microbial activity is optimal for that 
process. For higher soybean yields some farmers are concerned 
that the soil organic matter is not releasing enough sulfur when 
the plants need it. On foliar fertilizers, some farmers suspect 
that small doses of nutrients during pod development will help 
improve yield. Objectives 1) Identify yield response in soybean 
to sulfur fertilizer applications 2) Conduct economic analyses 
on the value of these applications 3) Extend results to soybean 

growers through our Extension networks. Farmers will benefit 
from learning if sulfur or foliar fertilizers improve seed composi-
tion and/or yield. 

BLUE WATER FARMS: EDGE-OF-FIELD MONITORING IN 
KENTUCKY SOILS - DR. BRAD LEE, UK 

The objective of this project is to facilitate the establishment 
of a network of edge-of-field (EoF) water quality monitoring 
demonstration sites in Kentucky, collectively known as Blue 
Water Farms. This work will include established partnerships 
with the USDA NRCS Environmental Quality Incentives Pro-
gram (EQIP) eligible producers who wish to take advantage of 
and participate in the EQIP EoF monitoring standard practice. As 
described by the USDA NRCS, voluntary EoF water quality mon-
itoring enables agricultural producers and scientists to quanti-
tatively demonstrate the impacts of conservation work on water 
quality. Through EoF monitoring, NRCS works with producers 
and conservation partners, such as universities, agencies, and 
non-governmental organizations, to measure amounts of nutri-
ents and sediment in water runoff from a field, and compare the 
improvements under different conservation systems. Informa-
tion from monitoring stations helps soybean producers make 
informed decisions regarding the use of inputs and conservation 
practices. These decisions, often called adaptive management, 
help soybean producers increase economic efficiency while 
maximizing yields. The information also demonstrates the value 
of conservation efforts by soybean producers. Monitoring sta-
tions enable NRCS to measure conservation benefits on water 
quality right at the edge of farm fields rather than try to estimate 
conservation effects from in-stream measurements that are sub-
ject to influences outside of the farmer’s control. 



RESEARCH, CONTINUED
 REEVALUATING THE UNIVERSITY OF KENTUCKY’S SOIL 

FERTILITY RECOMMENDATIONS FOR SOYBEAN PRODUCTION 
- DR. EDWIN RITCHEY, UK

The land grant university Cooperative Extension Services 
(CES) developed crop soil fertility recommendations with cor-
relation (crop productivity/quality versus soil test) and calibra-
tion (crop productivity/quality versus nutrient application rate 
– at different soil test levels) field studies. Soil test potassium 
(STK) values have decreased with time across Kentucky, accord-
ing to data generated from the University of Kentucky Regulatory 
Services Soil Test Lab. Further, the majority of soybean samples 
submitted to the UK Plant Diagnostic Center at Princeton diag-
nosed with nutrient deficiency are low in K. Whether producers 
are applying less K than recommended or the recommended rate 
is not sufficient to maintain STK levels is unknown. Soil phos-
phorus (P) levels do not appear to be declining at the same rate 
as STK, but these are falling in some areas. Additionally, the use 
of early (and often) in-season plant analysis and/or crop canopy 
sensors to better detect soybean nutrient stress has been pro-
posed. We hypothesize that higher current nutrient removal rates 
are not being addressed with current fertilizer rate recommenda-
tions. We propose to test the adequacy of current UK Cooperative 
Extension Recommendations in a field with low soil test P and K 
values. Soybean yield and nutrient removal will be determined in 
our final evaluation of the several soil fertility programs we ex-
amine. An economic analysis of the project will be conducted in 
order to provide a better understanding of the costs associated 
with and possible economic repercussions associated with over 
or under fertilizing.

                                

MANAGEMENT OF IMPORTANT SOYBEAN DISEASES IN 
KENTUCKY - DR. CARL BRADLEY, UK 

This project will focus on field research designed to evaluate 
different practices for management of important soybean dis-
eases across Kentucky. The primary diseases and pathogens 
focused on in this proposal are soybean cyst nematode and fo-
liar diseases (frogeye leaf spot, Septoria brown spot, and target 
spot). Individual projects will investigate disease management 
practices for management of these important diseases. The 
overall objective is to gain a better understanding on how to best 
manage these diseases and pathogens to improve soybean pro-
duction in Kentucky and the region.
   BALANCING RESIDUAL HERBICIDE COST AND APPLICA-
TION TIMING FOR MAXIMUM LATE SEASON WATERHEMP 
CONTROL - DR. TRAVIS LEGLEITER, UK

Herbicide resistant waterhemp has continued to spread and 
be major pest for Kentucky soybean growers. The introduction 
of multiple herbicide tolerant soybean varieties (i.e. RR2Xtend, 
Enlist E3, and LLGT27) that offer effective postemergence her-
bicide options has decreased farmer incentive to use costly soil 
residual herbicides. The elimination of soil residuals or use of 
single active residual herbicides potentially increases herbicide 
resistance selection pressure on postemergence herbicides, as 
well as allows for late season waterhemp escapes. University 
weed scientists’ recommendations for effective waterhemp con-
trol can increase crop production cost of upwards of $30 per 
acre for residual herbicides alone and often results in a perceived 
unfeasible added input cost for growers. Research trials are to be 
conducted at two grower locations infested with herbicide resis-
tant waterhemp. Experimental treatments will evaluate a range 
of soil residual herbicides with variable number of effective sites 
of action as well as variable timings of application and overall 
treatment cost. Treatments will be evaluated for end of season 
waterhemp densities as well as waterhemp seed production. 
Overall herbicide input cost will also be calculated considering 
the residual herbicide treatment plus total number of postemer-
gence applications applied on an as needed basis. This research 
benefits the soybean farmer by helping improve our knowledge 
and understanding on how to integrate residual herbicides into 
soybean weed control programs while balancing herbicide input 
cost and resistance management. By having this information, 
growers and crop advisors will be in a better position to make 
informed decisions for developing and implementing weed con-
trol programs to mitigate and manage herbicide resistant weeds, 
while reducing or balancing input cost for soybean production. 



Information will be extended to soybean producers, crop consul-
tants, extension agents, agricultural retailers, and industry rep-
resentatives through various mechanisms including newsletters, 
meetings and field days.
   USE OF PLANT GROWTH-PROMOTING MICROBES AND NOV-
EL CHEMICALS FOR IMPROVED SOYBEAN YIELD AND STRESS 
TOLERANCE - DR. PRADEEP KACHROO, UK

This project was funded by the KSPB grant program in 2019-
2020, which allowed us to obtain exciting data related to the 
use of the biocontrol agent Trichoderma in regulating soybean 
growth and development as well as response to biotic and abi-
otic stresses. Our work has identified plant produced chemicals 
that can provide pathogen resistance and abiotic tolerance in 
soybean. In addition, we showed that Trichoderma positively 
regulates Rhizobia-mediated nitrogen fixation. A patent applica-
tion involving the use of a recently discovered RNA molecule to 
improve biotic resistance has been filed. Funding is requested 
for an additional year to complete the field trials using Tricho-
derma and to develop the patented RNA molecule for field trial 
testing. The overall goal of this research project is to increase 
profitability of soybean production by simultaneously increasing 
yield as well as tolerance against biotic and abiotic stresses.
   MANAGEMENT ADAPTATION AND DIVERSIFICATION STRAT-
EGIES TO INCREASE PRODUCTIVITY OF KY GRAIN CROPPING 
SYSTEMS - DR. MONTSE SALMERON 

Productivity of rain-fed grain crops in Kentucky can be lim-
ited by water availability depending on precipitation patterns 
and the timing of critical crop developmental stages. Producers 
often need to address yield reductions due to water stress by 
increasing insurance costs, or compensate with years of greater 
yields. Adapting to earlier planting dates and/or different culti-
var maturities could reduce the risk of yield losses due to water 
stress as well as increase yields under years of no water lim-
itation. Moreover, developing site-specific diversification strat-
egies or not putting “all your eggs in the same basket” could 
further reduce risk of yield losses and increase the overall farm 
net economic returns (i.e. planting 30% of acreage with a MG 3 
cultivar in April, and the rest in May). Previous research in the 
U.S. Midsouth showed that soybean maturity group (MG) and 
planting date diversification strategies can greatly reduce risk of 
yield losses under irrigated conditions. The potential to increase 
productivity and yield stability under rain-fed conditions in KY 
adapting to earlier planting dates or different MG cultivars, and 
by using diversifying management options, is expected to be 
much greater, but has not been quantified yet. This project will 
benefit soybean Kentucky farmers by generating yield respons-
es across a wide range of planting dates and MG cultivars, and 

quantifying the yield limitation due to water stress. These are 
factors that play a major role in the determination of soybean 
yield on any given year and location, but that Kentucky farm-
ers have currently limited information on. The outcomes from 
this project will provide site-specific management recommen-
dations, as well as management diversification strategies that 
can increase economic returns under both rain-fed and irrigated 
conditions.

   EVALUATION OF EXOGENOUS CARBOHYDRASE AND PRO-
TEASE ENZYMES SUPPLEMENTATION TO IMPROVE THE NU-
TRITIONAL VALUE OF SOYBEAN MEAL-BASED DIETS FOR 
HYBRID STRIPED BASS - DR. VALDEMAR ROSSI, KENTUCKY 
STATE UNIVERSITY 

The use of exogenous enzymes in feeds for poultry and swine 
has been widely adopted by the industry given the positive ef-
fects of these additives in improving the nutritional value of 
plant-based feeds largely comprised of soybean meal (SBM) and 
corn. Inclusion of carbohydrase enzymes in feeds have shown 
to improve the digestibility of otherwise indigestible oligosac-
charides and non-starch polysaccharides present in plant-based 
protein and energy ingredients for monogastric animals. Like-
wise, the supplementation of protease enzymes to poultry and 
swine feeds has been shown to increase the availability of pro-
teinogenic amino acids by enhancing protein digestibility. Such 
positive effects of enzyme additives translate into economic and 
environmental benefits by directly improving production effi-
ciency, reducing pollution by the unabsorbed nutrients by the 
animals, and reducing the footprint of livestock production. 

Results from the research project will be made available to the 
public through conference proceeding abstracts and presenta-
tions, as well as technical and peer-reviewed publications. 

The overall goal of this project is not to promote a drastic in-
crease in soybean utilization in feeds, but rather further optimize 
SBM-based diets for an important food fish. If successful, this 
project is expected to contribute to a more efficient utilization of 
this important ingredient in aquaculture in benefit of the soybean 
producer.


