
RESEARCH PROJECTS FUNDED FOR FY ‘20
SUPPORT FOR TECHNICIAN POSITION WITH THE KENTUCKY 
SOYBEAN VARIETY TEST PROGRAM FOR EVALUATION OF 
SOYBEAN PERFORMANCE IN KENTUCKY AND IMPLEMENTA-
TION OF AN OPEN ACCESS DATABASE

Dr. Claire Venard, University of Kentucky 
The Kentucky Soybean Variety Performance Tests are con-

ducted to provide an unbiased and objective estimate of the rel-
ative yield performance of soybean varieties grown in Kentucky. 
200 soybean varieties in the maturity groups II, III, IV, and V are 
expected to be entered in the 2019 tests by soybean growers, 
commercial companies and federal institutions. The tests are 
conducted at 8 locations in the major soybean producing areas 
of Kentucky. The “2019 Kentucky Soybean Variety Performance 
Tests” comprehensive report is scheduled to be released by early 
December. The objective of the program is to provide this publi-
cation at a time when soybean producers in Kentucky need inde-
pendent resources to help them select the best soybean varieties 
for their production systems. 

TESTING SOYBEAN YIELD RESPONSE TO SULFUR AT PLANT-
ING AND FOLIAR FERTILIZERS 

Dr. Chad Lee, University of Kentucky 
Researchers will study soybean yield response to sulfur fertil-

izer applied at planting and foliar fertilizers applied at flowering 
and pod set. Studies will be conducted at Lexington on a Blue-
grass Maury silt loam, Princeton on a Crider silt loam and Princ-
eton on a Zanesville silt loam soil. This study will coordinate pro-
tocols and procedures with researchers from Wisconsin, Ohio, 
Indiana, Minnesota, North Carolina, Arkansas, Louisiana, Virgin-
ia and Georgia. Sulfur is an essential nutrient to crop growth 
and is supplied primarily from soil organic matter. Sandy soils, 
low organic matter, cool spring temperatures and no-tillage all 
increase the risk of sulfur deficiencies. Foliar fertilizers are ex-
tremely popular to use in conjunction with other field applica-
tions. Several foliar fertilizer products will be tested in this trial. 

INCREASING DOUBLE CROP SOYBEAN YIELDS THROUGH IN-
TENSIVE MANAGEMENT: FINAL YEAR

Dr. Carrie Knott, University of Kentucky 
 Decreasing soybean prices for American farmers are forcing 

producers to identify ways to produce soybeans more efficient-
ly and economically. One way to accomplish this is to increase 
profitability of double crop soybean. The goal of this research is 
to identify intensive management practices of the double crop 
wheat and soybeans system to increase soybean yield and prof-
itability for Kentucky double crop producers. This final year of 

this experiment will provide results that will identify important 
inputs that producers can use to increase yields, as well as in-
puts that may not increase yields enough when used to offset the 
input cost associated with the management practice.

BLUE WATER FARMS: EDGE-OF-FIELD MONITORING IN KEN-
TUCKY SOILS YEAR 3

Dr. Brad Lee, University of Kentucky 
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. 

INVESTIGATIONS OF PALMER AMARANTH AND WATERHEMP 
CONTROL IN A NEW GENERATION OF GLYPHOSATE-, GLU-
FOSINATE-, AND DICAMBA-RESISTANT SOYBEAN YEAR 2

Dr. Travis Legleiter, University of Kentucky 
Glyphosate-resistant Palmer amaranth and waterhemp are 

wide spread across the state of Kentucky and remain two of 
the predominate weed problems for many Kentucky soybean 
producers. In addition to wide spread glyphosate resistance, 



PPO-resistance has now also been confirmed in these species in 
Kentucky. On farm research trials will be conducted in cooper-
ation with soybean producers to investigate control options for 
Palmer amaranth and waterhemp in soybean varieties with toler-
ance to glyphosate, glufosinate, and dicamba. Studies will inves-
tigate multiple approaches including preemergence soil-applied 
herbicides followed by postemergence applications with varied 
levels of herbicide site of action diversity. Data gleaned from this 
research will be used to base recommendations for control of 
Palmer amaranth and waterhemp to Kentucky soybean produc-
ers as the new soybean trait combinations become available in 
2020 and beyond.

COMPARISON OF TEMPERATURE INVERSION FREQUENCY, 
DURATION, AND FORMATION TIME IN KENTUCKY UPLANDS 
AND RIVER BOTTOMS YEAR 1

Dr. Travis Legleiter, University of Kentucky 
Spray applications of pesticide that occur during a ground lev-

el temperature inversion can result in suspended droplets in the 
stable air mass. The ultimate fate of these suspended droplets 
is unpredictable as the air mass can move in multiple directions 
throughout the inversion state, although the air mass does pre-
fer to move down elevation. Due to this unpredictability, applica-
tions into temperature inversions, especially with herbicides like 
dicamba can result in wide spread injury due to off target move-
ment. There is still a large amount unknown about when and 
where temperature inversion may occur although it is known that 
they generally beginning developing prior to sunset and disperse 
after sunrise. This proposed project would be an addition to 
an already existing multistate project monitoring temperature 
inversions in nearby states. Temperature inversion monitoring 
stations would be setup in two locations in Fulton County, one 
in a lower elevation and the second within approximately one 
mile at a higher elevation. This information will help University of 
Kentucky Weed Scientists in making recommendation of when 
and when not to make dicamba applications to avoid temperature 
inversions, especially in lower elevations such as river bottoms.

EVALUATING THE PRESENCE OF DECTES STEM BORER IN 
SOYBEAN FIELDS, WEEDS AND ASSESSING THE TOLERANCE 
OF CULTIVARS IN KENTUCKY YEAR 1

Dr. Raul Villanueva, University of Kentucky 
In 2017 and 2018, the soybean stem borer (Dectes texanus) 

was observed infesting commercial soybean fields and exper-
imental plots in Kentucky. Although there are publications re-
porting no effect of this pest on soybean yields, farmers in KY 
noticed yield reductions in 2017 and 2018. In, one case, a farmer 

in McLean Co. said that the younger pods had unfilled beans, 
leading to reductions of yields. Another farmer in Hickman Co. 
noticed the difference of yields in two soybean cultivars. In the 
first case soybean plants were >50% infested by Dectes, in the 
second case yields were reduced >15 bu/A. This proposal will 
study infestations in commercial fields, detect additional host 
plants (weeds surrounding commercial fields), conduct a coop-
erative work with Dr, Claire Venard investigating the tolerance 
of soybean varieties to Dectes, and conduct a small plot trials 
at the UK’s REC in Princeton, and conducting a cooperative in 
a commercial field study in Hickman Co. with the two identified 
soybean varieties that had significant yield differences.

MANAGEMENT OF IMPORTANT DISEASES AND PATHOGENS 
THAT AFFECT KENTUCKY SOYBEAN PRODUCTION YEAR 2

Dr. Carl Bradley, University of Kentucky 
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 frogeye leaf spot, southern stem 
canker, target spot, Phomopsis seed decay, and soybean cyst 
nematode. Individual projects will investigate disease manage-
ment 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 
production in Kentucky and the region.

 
UNDERSTANDING THE COMPONENTS AND MECHANISMS 
RESPONSIBLE FOR HIGH YIELDING SOYBEANS YEAR 3

Dr. Edwin Ritchey, University of Kentucky 
Once the 100 bu/A yield barrier was broken in yield contests, 

many others have attempted to repeat this feat. To date, only a 
few in Kentucky has done this in yield contests. This propos-
al is not attempting to break the 100 bu/A yield barrier, rather 
study potential management practices or mechanisms that are 
responsible for increasing soybean yield. Once these practices 
have been identified they will be used in subsequent research to 
increase soybean yields. We are proposing to use new and nov-



el techniques that have may increase soybean yield in irrigated 
systems. Specific treatments include side dressing N, P, K and 
combination of these products near the row after soybean have 
become well established. We also plan to increase oxygen levels 
in the rooting zone to see if increased oxygen levels increase 
soybean yield. All treatments will be small plot in size and con-
ducted under irrigated conditions with no nutrient limitations. 
Increasing soybean yields over the cost of additional inputs will 
reduce the overall cost of producing soybean.

IMPACT AND POTENTIAL CONTROL MEASURES FOR VOLE 
POPULATIONS IN NO-TILL SOYBEAN FIELDS YEAR 2

Dr. Matt Springer, University of Kentucky 
Cover crops have been implemented to help decrease loss of 

soil to erosion, improve soil quality, and act as a part of an in-
tegrated weed management strategy. Adoption rates have been 
high across the country but not without new problems arising for 
some producers. The act of planting crops and having vegetation 
present during winter months has created quality vole habitat 
within cover cropped fields. Unfortunately, little is understood 
about the extent of damage caused by voles or any techniques 
to limit or control vole populations within soybean fields. Rodent 
control in this situation is made difficult due to restrictions as-
sociated with rodenticide application within production fields. To 
counter that issue, an integrated pest management strategy may 
be necessary for success in limiting vole populations and their 
damage to growing plants. Determining the extent of the vole 
problem, how producers are currently dealing with the problem, 
and testing an integrated pest management strategy are all nec-
essary to help identify a potential solution for producers. 

USE OF PLANT GROWTH-PROMOTING MICROBES AND 
NOVEL CHEMICALS FOR IMPROVED SOYBEAN YIELD AND 
STRESS TOLERANCE YEAR 3

Dr. Pradeep Katchroo, University of Kentucky 
The overall goal of this research project is to increase profit-

ability of soybean production by simultaneously enhancing yield 
as well as tolerance against biotic and abiotic stresses. Plant 
growth promoting microbes will be used to promote yield and 
confer stress tolerance. Work related to last year’s project has 
identified several chemicals and nucleic acid that are involved in 
the induction of systemic resistance and abiotic stress tolerance 
in soybean. A patent application involving use of a recently dis-
covered bio-molecule to improve biotic resistance has been filed. 
In addition, we showed that our isolate of the beneficial fungus 
Trichoderma positively regulates root nodulation by nitrogen fix-

ing bacteria. Our goal is to develop a robust use of Trichoderma 
and the identified chemicals for increasing soybean productivity. 
Benefit to producers: a) Increased plant growth and yield b) Im-
proved nitrogen fixation c) Improved tolerance against abiotic 
stress d) Improved tolerance against microbial diseases

MANAGEMENT OF STINK BUGS IN SOYBEAN: DOES ONE 
STRATEGY FIT ALL SPECIES? YEAR 2

Dr. Raul Villanueva, University of Kentucky 

In soybean fields of Kentucky there are two recurrent stink bug 
species that require control; the green stink bug (GSB), and the 
brown stink bug (BSB). However, there are two invasive species; 
the brown marmorated stink bug (BMSB), and the redbanded 
stink bug (RBSB). BMSB is expanding its geographical range in 
KY and it may become endemic, whereas RBSB may cause prob-
lems although the damages it seems it is a major problem in the 
states bordering the Gulf of Mexico. Moreover, studies on these 
two invasive species have shown that they persist when insec-
ticides are used to control the GSB and BSB are applied. In this 
project we will complete an educational comprehensive study for 
management strategies against stink bugs affecting soybeans in 
Kentucky. 

REEVALUATING THE UNIVERSITY OF KENTUCKY’S SOIL FER-
TILITY RECOMMENDATIONS FOR SOYBEAN PRODUCTION 
YEAR 1

Dr. Edwin Ritchey, University of Kentucky 
The land grant university Cooperative Extension Services (CES) 

developed crop soil fertility recommendations with correlation 
(crop productivity/quality versus soil test) and calibration (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, according to data 
generated from the University of Kentucky Regulatory Services 
Soil Test Lab. Further, the majority of soybean samples submit-
ted to the UK Plant Diagnostic Center at Princeton diagnosed 
with nutrient deficiency are low in K. Whether producers are ap-



plying less K than recommended or the recommended rate is not 
sufficient to maintain STK levels is unknown. Soybean yield and 
nutrient removal will be determined in our final evaluation of the 
several soil fertility programs we examine. Knowing the rate of 
fertilizer that optimizes crop yield without excessive application, 
as a function of the original soil test level, will benefit producers, 
especially at low commodity prices. Optimizing soybean fertility 
applications reduces the cost of soybean production.

APPLICABILITY OF MICROBIAL PHYTASE TO INCREASE 
PHOSPHORUS AVAILABILITY IN SOY PROTEIN-BASED DIETS 
FOR LARGEMOUTH BASS: A REEVALUATION OF EFFECTS ON 
PRODUCTION PERFORMANCE, PHOSPHORUS RETENTION, 
AND PHYSIOLOGICAL RESPONSES

Dr. Waldemar Rossi, Kentucky State University 
Phosphorus (P) in an essential nutrient for animals and is vital 

for a variety of metabolic processes including genetic coding, 
energy transformations, and permeability of cellular membranes. 
Consequently, a dietary deficiency of P can result in detrimental 
effects on fish growth and immunocompetence, ultimately af-
fecting the health and survival of farmed fish. On the other hand, 
feeds containing excess P will support increased excretion of 
this element to receiving waters, reducing the carrying capacity 

of aquaculture production systems. The supplementation of mi-
crobial phytase enzyme (PTS) for the dephytinization of PA-rich 
ingredients in feeds has been found to be a promising alternative 
for increasing P availability in plant-based formulations. Never-
theless, information is still lacking for a wide range of aquaculture 
species, even those displaying high tolerance to plant feedstuffs. 
Therefore, the objective of this research project is to reevalu-
ate the applicability of PTS in feeds for largemouth bass (LMB) 
containing high levels of soy-protein feedstuffs. The following 
outcomes are expected following the conclusion of this project: 
i) to supply relevant information to feed companies, producers, 
nutritionists and industry stakeholders about the applicability of 
PTS to increase PA-P availability in LMB feed formulations con-
taining high levels of soy-protein ingredients (SBM and SPC); ii) 
by increasing P availability through the use of supplemental PTS, 
reduce or eliminate the need for inorganic P supplementation in 
soy-based diets for LMB; iii) by optimizing dietary P availability 
through the use of supplemental PTS and reducing inorganic P 
supplementation, minimize the environmental impact (s) (e.g.: 
eutrophication processes) of soy-based feeds LMB farming op-
erations; and iv) to increase the “pros” regarding soy inclusion 
in aquaculture feeds.


