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Well-fed calves that will propel profits at sales; 
a system for predicting wheat growth; maximiz-
ing the fertilizer benefits of poultry litter—these 
are just some of the research projects being con-
ducted in Princeton by a bumper crop of graduate 
students through the UK Grain and Forage Center 
of Excellence. The center, in the College of Agricul-
ture, Food and Environment, doesn't just produce 
cutting-edge research that benefits farmers. It also 
provides a special educational opportunity for stu-
dents, growing a new generation of specialists and 
scientists to support the next generation of farmers.

Her research problem? If fall-
calving cow-calf operations could put 
enough weight on calves by grazing 
high quality summer annuals, would it 
be economically feasible to hold on to 
them and sell them in the fall instead 
of immediately after weaning in the 
spring? And would the annual forage 
system pay for itself by producing 
larger calves, resulting in higher calf 
prices?

A first-year master's degree candi-
date, Lydia Fitzgerald will be turning 
her attention to nitrogen mineraliza-
tion rates in poultry litter. Because 
most of the poultry barns in the state 
are located in Western Kentucky, 
poultry litter is a convenient form of 
fertilizer for many grain farmers in the 
area. It can be an economical source of 
nutrients if used correctly, but the way 
it is applied can make a big difference 
in its effectiveness.

“If you have it on the surface, you 
can lose the nitrogen value to volatil-
ization. If you get a hard rainfall, it can 
wash off,” said Edwin Ritchey, associate 
extension professor in Plant and Soil 
Sciences. “That’s what we’re looking 
for with Lydia's project: how do we 
maximize the effectiveness?”
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Details Matter
For the past two growing seasons,  

Snyder hand-planted 50 varieties of 
winter wheat monthly from October to 
March. From sowing through harvest, 
he walked the fields, growth-staging 
and taking notes on critical growth 
states.

Winter wheat requires vernalization, 
which happens when it goes into dor-
mancy during cold weather. Daylight 
length is also important for its growth, 
what's known as the photoperiod re-
sponse. Different varieties require dif-
ferent lengths of cold and daylight to 
be able to initiate head development.

“But once its growing point comes 
above the ground, wheat is vulner-
able to freeze damage,” Snyder said. 
“If the temperature falls to 24 degrees 
Fahrenheit for two or more hours, that 
freeze is likely to affect yield.”

The higher the developing head 
rises above the soil's insulation, the 
higher the temperature can be and still 
hurt it.

Snyder's early data indicates that 
planting date does make a difference. 
He has not noted any significant dif-
ference between sowing in October 
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The new UK Grain and Forage Center of 
Excellence not only produces front-line 
research, it's growing an exceptional crop 
of next-generation researchers.

Lydia Fitzgerald will begin her research by conducting lab incubation studies on wood chips and rice 
hulls, the two types of litter material used by the poultry industry.

California cows have nothing 
over Kelly Mercier's cows. To 
see them happily swarm into 

a lush pasture of 5-foot-high forages 
like amoebae into an algae-filled 
petri dish is to witness cow Nirvana.

“I think we see even more 
opportunities for hands-on learning, 
for practical education, for addressing 
real-world questions, and for seeing 
some of their research make a positive 
impact on the lives of people in 
Kentucky and the region,” said Chad 
Lee, center director and extension 
professor in Plant and Soil Sciences.

Both graduate and undergraduate 
students are flexing their research 
wings under the expert guidance of 
CAFE professors, learning what makes 
a useful study, how to structure it to 
get constructive answers, and how 
much dedication it takes to manage 
projects that often know no weekends 
or holidays. 

Identify the Problem
The winter of 2014, the first 

winter Carrie Knott experienced at 
Princeton, was a particularly cold one. 
The wheat crop in Western Kentucky 
wasn’t as advanced as it should have 
been, which made the associate 
extension professor wonder if there 
were any regional rules of thumb 
relating heat units and growth stages 
of wheat. There were none.

When you ask the question, 
sometimes you have to answer it 
yourself, so Knott joined with wheat 
breeder Professor David Van Sanford 
and enlisted graduate student Ethan 
Snyder, a Meade County native 
working on his master's degree, to 
conduct a project with several goals 
in mind. They want to understand 
the interaction of vernalization and 
photoperiod—cold and light—on wheat 
growth and development. They also 
want to look at how wheat varieties act 
during a period of climate variability, 
when winters might be warmer. And 
they will develop a scale for critical 
growth stages for sound management 
by Kentucky growers.

Mercier's happy cows are part 
of her forage study, in which she 
is documenting the results of 
incorporating summer annuals 
into a pasture system. The doctoral 
candidate brings to her study an 
interest in conservation and a passion 
for cattle—a passion that comes 
naturally to Mercier, who grew up on a 
Wisconsin dairy farm and interned on 
a South Dakota cattle ranch.
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or November; plants mature within 
a week of each other and yields are 
similar. The two crops planted in De-
cember and January showed a similar 
development rate. All varieties planted 
in those four months produced a yield, 
though October and November's plant-
ings produced more.

February and March get compli-
cated.

“I still had February-planted wheat 
that was heading in mid-July, and 
many of the heads were small with-
out grain in them. When planted that 
late, most varieties don't produce 
an acceptable yield, so it must be 
the interaction to photoperiod and 
vernalization causing these changes in 
development,” Snyder said.

The work can help in understanding 
the potential impact of climate change 
on wheat production in Kentucky 
and will help growers more efficiently 
manage their winter wheat under dif-
ferent environmental conditions.

A Profitable Mix?
Mercier's three-year forage study 

compares two different summer annu-
al mixtures against a typical sorghum-
sudangrass pasture. Both the mixes 
contain legumes to improve the forage 
quality, but Mercier admits, “Some of 
the species in our mixtures are kind of 
out there.”

The simple mixture has sorghum-
sudangrass, pearl millet, and soybeans, 
all of which are easy to find and rea-
sonably priced.

The complex mixture includes 12 
species—the three already mentioned, 
plus sudangrass, crabgrass, corn, cow-
peas, sunn hemp, Korean lespedeza, 
sunflower, and two types of brassica.

“The seed is a little bit more expen-
sive, but we're really interested to see 
how it's going to affect soil quality, for-
age growth characteristics, and animal 
gain,” Mercier said.

On a blazing hot day at July's end, 
associate extension professor Chris 
Teutsch, Mercier's advisor, helped her 
move a fence to give the calves access 
to another strip of new pasture.

“We're not only looking at the 
benefit to the animals, we'll also be 
looking at total microbial biomass,” 
he said. “We're going to look at insect 
diversity in these pastures and if the 

different mixtures have an impact. It's 
more of a broad, ecological approach 
to a production question, because 
when you change things within a 
grassland ecosystem, lots of different 
things change along with it.”

Having just arrived at UK on Aug. 1, 
Fitzgerald is only starting her research 
under the joint guidance of Ritchey, 
associate extension professor Josh 
McGrath, whose research specialty 
is in agronomic soil fertility and 
nutrient management, and Jordan 

Shockley, agricultural economics 
assistant extension professor. 
   Poultry litter, a combination of 
fecal matter and bedding material, 
has a high nutrient concentration, 
containing nitrogen, phosphorus, 
and potassium.

“Nitrogen dynamics are kind of 
tricky to deal with,” Ritchey said. 
“One of the forms it will convert to is 
ammonia, which will volatilize into the 
air. But if it's in contact with the soil, it 
will not volatilize. Instead, it becomes 
leachable.”

Shockley will be helping Fitzgerald 
put numbers to her results.

“Farming is a balancing act between 
agronomics, the environment, and 
economics,” Shockley said. “You can't 
have a sustainable operation without 
all three.”

Fitzgerald will begin by looking at 
the standards that are presently used 
for Kentucky and will update older 
extension publications. From there, 
she will conduct lab incubation studies 
on wood chips and rice hulls, the two 
types of litter material that the poultry 
industry uses, because the physical 
properties and differences between 
them haven't been studied before. And 
finally, she'll be looking at nitrogen and 
different methods to reduce ammonia 
from escaping.

A Beneficial Education
The Grain and Forage Center and 

the extension mission of the college 
drew both Mercier and Teutsch to the 
college from Virginia Tech. Teutsch 
wanted to be part of a “great group 
of people working together” on the 
forage extension research team. And 
Mercier, who is considering extension 
as one of her career options, appreci-
ates that she has many opportunities 
to give presentations at field days and 
speak with farmers directly. She's also 
excited that this study gives her a bit of 
an animal science focus.

“I think this will make me more 
well-rounded when I go to look for a 
job after this,” she said.

When Fitzgerald, who also 
graduated from Virginia Tech, 
wrote Ritchey inquiring about a 
graduate position, he brought her 
in for an interview and a tour of the 
experiment station.

She was immediately impressed by 
the wide range of specialties at the 
research station in Princeton, where 
much of the grain and forage center 

“I hope the Grain 
and Forage Center of 
Excellence’s greatest 
contribution is that farmers 
improve their profitability 
and sustainability with us”

–Chad Lee

work is done.
“It's a unique aspect about being 

out here,” she said. “If someone has 
a question about soil, they come and 
ask Edwin, and if they have a ques-
tion about something else, they can go 
right down the hall.”

Snyder agrees, describing it as a 
“small community, family feeling” at 
the research station.

“You feel like you're part of every-
thing that's going on,” he said.

In the long run, whether it's re-
search or extension or training the 
next generation of scientists, the UK 

Grain and Forage Center of Excellence 
is about the center's partners: Ken-
tucky's farmers and those who come 
after them.

“I hope the Grain and Forage Center 
of Excellence's greatest contribution 
is that farmers improve their profit-
ability and sustainability with us,” Lee 
said. “We hope we can help make them 
more productive in their cropping 
systems and that their water and soils 
are in better shape for the generation 
coming after them.” n

A BUMPER 
CROP

Jordan Shockley and Edwin Ritchey examine a load of poultry litter. As a fertilizer, poultry litter has a 
high nutrient concentration and is readily available to grain farmers in Western Kentucky. Carrie Knott and Ethan Snyder review the numbers in the lab. Snyder's early data indicates that planting 

date does make a difference. 

“Farm-Raised” 
Fertilizer

In July, Ethan Snyder and Murray State undergraduate student, Bradley James, examined grain heads 
from wheat planted in February at Spindletop Farm. Yield was low and many of the heads were small 
without grain in them.

Kelly Mercier strings new fencing through a test pasture at UK Research and Education Center’s farm.


