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Emily Koch stands in front of a room of 25 students enrolled in 
the Introduction to Floral Design course o#ered by the Division 
of Plant Sciences. The junior agricultural education major from 
Belle, Missouri, population 1,500, is one of six teaching assistants 
(TAs) at Tiger Garden, a student-run $oral shop where the cam-
pus community can purchase $owers and plants. It’s also where 
students get practical experience running a small business, from 
learning $oral design to solving daily operation problems.

Today, Koch is teaching her students how to tie bows, but 
there’s a snag. For some inexplicable reason, she keeps turning 
her back to the class. Panic sets in when she realizes students 
can’t see what she’s doing. That makes her start talking faster 
and faster. She gets through the demonstration but not before 
making a mental note about what she’ll do di#erently next time.

“Most students don’t get to student teach until their senior 
year,” says Koch, who hopes to follow in the footsteps of her 
high school agriculture instructors. “But when I’m up in front of  
25 kids in a lab and I mess up, how do I handle that? That’s not 
something I knew until I got to be a TA. I get to learn about my-
self, what styles work best for me, things I do when I’m nervous 
and how that a#ects the students.”

 That type of hands-on learning is central to CAFNR’s educa-
tional approach. As the college enters its 150th year, it is expand-
ing opportunities for students to go beyond the classroom. Start-
ing with the 2020 academic year, all undergraduate students will 
engage in a “signature experience.” The categories are research, 
study abroad, service learning and experiential learning.

“These aren’t things I thought about doing when I went to col-
lege,” says Senior Associate Dean Bryan Garton, BS Ag ’85, MS ’89. 
“But it’s amazing the number of students who come to our college 
for hands-on experience and the ability to work in a lab with our 
world-class researchers. They might begin as a freshman wash-
ing petri dishes and test tubes. But by the time they are a junior, 
they’re doing an undergraduate research internship.” Recently, 
students have studied plant immunity to pathogens, determined 
how to use Asian carp for humanitarian aid, and looked at the 
connection between extreme weather and climate change.

CAFNR also provides more than $70,000 in study abroad 
scholarships, o#ers more than 40 clubs and organizations where 
students can build leadership skills, and creates real-life experi-
ences through the student-operated Buck’s Ice Cream, Mizzou 
Meat Market and Café at Eckles.

Like Koch, many students seek out these experiences. During 
spring break 2019, Koch studied abroad in Holland where she 
visited the biggest cut-$ower wholesaler on the planet and took 
design classes to be%er understand Dutch horticulture. “Having 
the ability to learn in more than one way is cool,” Koch says. “I 
get to see it, I get to hear it and I can take notes. But I also get to 
have the hands-on experience. It pushes you out of your comfort 
zone and forces you to try new things.”

At the College of Agriculture, Food and Natural Resources (CAFNR), students don’t just go to class. They 
also head to the farm, !eld, lab and "ower shop to gain valuable experience while working. Faculty don’t 
simply research how to develop stabilized biological molecules. They start companies that earn patents, 
launch products and boost the economy. And the discoveries made in the lab don’t stay there. Agriculture 
and Environment Extension specialists turn data into insights Missourians use to build strong livestock 
operations, manage insects and weed pests, and make be#er business decisions. At CAFNR, hands-on 
learning, cu#ing-edge research and community engagement are leading the way to a healthier world.   
Story by Kelsey Allen, BA, BJ ’10

Mission Critical

Learning by Doing

 Junior agricultural education major Emily Koch, left, gets and gives hands-on learn-
ing experiences as a teaching assistant at the student-run floral shop, Tiger Garden.
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Creating a Healthier World
When an accident victim is rolled into an operat-
ing room for emergency surgery, there o(en isn’t 
time to determine their blood type. But that patient 
can’t take just any blood. For a transfusion to be 
successful, their blood type and the donor’s blood 
type must be compatible, so the hospital sta# 
must reach for Type O-negative blood — “univer-
sal” blood that can be transfused to patients with 
any blood type.

Problem is, Type O-negative is in short supply, 
and only 7 percent of the population has it. Re-
searchers at the Bond Life Sciences Center had 
been trying to )gure out how to boost the supply 
of universal blood, but the enzymes that convert 
common blood are expensive and ine*cient.

Next door in the Anheuser-Busch Natural 
Resources Building, Chung-ho Lin, a research 
associate professor at CAFNR’s Center for Agro-
forestry, and his team had just developed a cheap 
and e#ective way to convert cellulose into glucose 
for advanced biofuels. The research teams joined 
forces, and using Lin’s continuous-$ow enzymatic 
bioreactor system, they removed the sugar mol-
ecules from the surface of Types A, B, and AB red 
blood cells. With that, the blood became universal.

To help bring this technology, among others, to 
market, Lin and his team — which includes Hsin-
Yeh Hsieh and George Stewart of the Department 
of Veterinary Pathobiology and Shibu Jose, asso-
ciate dean for research at CAFNR — formed Tiger 
Enzyme Solutions, a startup housed on campus at 
the Missouri Innovation Center. Potential clients 
of the technology include blood banks and trans-
fusion services in hospitals, military clinics and 
VA medical centers. The expected market ranges 
from $500 million to $1 billion a year worldwide.

That quality of interdisciplinary research is 
why the Center for Agroforestry is one of seven 
Programs of Distinction, a CAFNR initiative that 
recognizes and rewards pioneering programs. 
“Over the past 15 years, the inaugural class of pro-
grams has brought in nearly half a billion dollars 
in funding and has made a real impact,” Jose says.

A few examples: MU Livestock Engineer-
ing Team program director Randy Prather and 
his team have developed pigs resistant to por-
cine reproductive and respiratory syndrome, 
which costs the pork industry $2.5 billion a year.  
Interdisciplinary Plant Group researcher Kristin  
Bilyeu and her team discovered a way to increase 
oleic acid levels in soybeans from 20 percent to 
80 percent, improving the functionality of soy-

bean oil and making it healthier for consumers. 
Today, this line of non-GMO high-oleic soybeans 
— trademarked SOYLEIC and licensed by the 
university to the Missouri Soybean Merchandis-
ing Council — is growing across the U.S.

Other Programs of Distinction include the 
Food and Agricultural Policy Research Institute, 
the Interdisciplinary Reproduction and Health 
Group, the MU Forage-Livestock Group, and the 
Show-Me-Select Replacement Heifer Program.

“These programs are rich in interdisciplinary 
talents, and we are con)dent that they’ll continue 
to grow and a%ract the best faculty and students,” 
Jose says.

Engaging with Missourians
When triple-digit winds from Hurricane Michael 
tore through pecan groves in Southern Georgia 
in 2018, Je# House empathized. He grew up un-
der the pecan trees on his father’s farm in Porta-
geville, Missouri. But he also saw an opportunity. 
The storm destroyed 740,000 trees — a sixth of all 
pecan trees in the state — and ruined 55 million 
pounds of nuts.

“We make high-quality pecans here,” says 
House, the MU Extension agronomy field  
specialist in New Madrid County. “But one of the 
biggest challenges has been selling the product. 
Now, there’s a gap.”

To help ensure southeast Missouri pecan grow-
ers are the ones to )ll that gap, House uses drone 
technology and remote sensing to improve the 
precision of their production. Images from the 
drone, when combined with remote sensing ana-
lytics, allow farmers to monitor for tree growth, 
fruit production, and pest and disease occurrence.

“We can pick up things with this imagery that 
we can’t with our naked eyes — nitrogen de)ciency, 
any kind of nutrient de)ciency,” House says. “It’s 
a way of georeferencing problems in these larger 
groves so that we can more e*ciently manage the 
trees and increase production.”

That’s what Agriculture and Environment 
Extension is all about, says Associate Dean Rob 
Kallenbach. “We have a singular goal: Double 
the economic value of agriculture in Missouri by 
2030 while sustaining our natural resources.”

To help reach this goal, MU Extension reorga-
nized in 2018. Extension developed a new position 
for each county called a county engagement spe-
cialist. These professionals give every Missourian 
local access to university resources. Because the 
specialists cover relatively small areas, they have 
more time to collaborate with local leaders to  
foster community development. 

The reorganization also frees up agents who 
deal with livestock, agronomy and agribusiness to 
spend more time in the )eld. So, while House is 
mapping pecan groves, County Engagement Spe-
cialist Richard Rickman is making connections 
with the New Madrid mayor and city council.

“We’re in one of the poorest areas of the state,” 
Rickman says. “When the city learned about Ex-
tension educational opportunities and programs 
for young people and seniors, they jumped in. The 
mayor said, ‘Because you’re here, we want to take 
advantage of that.’ ”

So in September, Extension opened an o*ce in 
New Madrid in a building owned and paid for by 
the city. There’s an empty lot next to the building 
that Rickman hopes to transform into a teaching 
garden for 4-H youth and a large cooling facility 
in the back where he envisions holding demon-
strations on how to process carrots and safely 
store dried food for farmers.

“We have some of the best farmland here in the 
Bootheel,” Rickman says. “We like growing cot-
ton and corn and soybeans, but there can be new 
revenue streams, and we can be the place show-
ing that’s a possibility. Hopefully, with the help 
of the university programs, we’re able to get the 
opportunities for people here o# the ground.” M

“We have a 
singular goal: 
Double the  
economic value 
of agriculture 
in Missouri 
by 2030 while 
sustaining our 
natural  
resources.”
— Rob Kallenbach, 
associate dean of 
CAFNR Extension
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