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publication of The Ohio 
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of information about college 
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Editor’s Letter

As you flip through the pages of the 115th annual AgriNaturalist we hope 
you can feel the excitement that has been poured between the margins. 
Why are we so excited you may wonder? We are enthusiastic because 

of you, the reader! Regardless if you are a developing student, proven faculty 
member or proud alumni, you are the reason we find excitement in what we do 
here within the walls of the College of Food, Agricultural, and Environmental 
Sciences. 
   This year, we would not only like to provide you with the latest developments 
within CFAES and related industries, but provide a spark for you to do the 
same outside our West Campus home. It is no secret we are amidst a changing 
and difficult economy; consumers are very conscious about their spending and 
want to know where every cent is being directed. Not only do they want more 
for their hard earned income, they want to know more about the products they 
use. Consumers are concerned how products, like fair trade coffee (page 32), 
might affect their children now and how it will impact future generations.  
   So here is the exciting part; you the student, faculty member and alumni can 
do just that. You hold the key to help break all the misconceptions that plague 
our industries by simply sharing your knowledge and celebrating what you 
know. You have all the awareness and resources to 
educate the public about everything from the rate 
family farms are disappearing from Ohio’s landscape 
(page 36), to the booming wine industry (page 28) 
found along our local lake and river shores. People 
are more willing than ever to listen to what we have 
to say, and it is our responsibility to give the answers 
they now want.
   At some time in everyone’s career, they have to 
climb up on that soap box and share their knowledge 
with a thirsty audience. That is the challenge we 
are issuing to you- to take the new and exciting 
news within your industry and celebrate what you 
have had faith in all along- food, agricultural, and 
environmental sciences.  

Left to Right: Brad Kaple, Whittney Smith, Joni Naylor, Leigh Hill, Laura Pearce, Jill 
Waite, Kara Baker, Kelsey Wilcox, Emily Rhoades, Ph.D.
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Rod’s

Surrounded by darkness, warmth forces a tiny oval 
to squirm as water gradually brings the seed to 
life. A glimpse of green blossoms into a shoulder 

high yellow beauty that adorns the fields and puts corn to 
shame. But the brilliance is not to last. The seeds will soon 
be smashed, filtered, processed and pumped into your gas 
tank. 
   Golden wheat is not the only yellow commodity swaying 
in the breeze during summers. Sunflowers have made 
their debut as the next ingredient for biodiesel, and they 
are catching speed. These flowers lead over soybeans in 
oil content; producing on average, 70 gallons of fuel per 
acre versus 56 gallons soybeans produced, according to the 
United States Department of Energy.   
   “I have been raising a lot of eyebrows,” said Sawyer 
Sparks, 22-year-old entrepreneur of BioGreene LLC, 
“people think I’m nuts.” Sparks started BioGreene in 2006. 
Located in Bloomfield, Indiana, BioGreene pays farmers 
to produce sunflowers and bring the crops to his plant to be 
processed. The leftover plant products from the biodiesel 
process are sold as animal feed. 
   “One of the hardest things was to convince a farmer to 
grow something they had previously seen as a weed,” said 
Sparks. While sunflower production is popular in North 
Dakota and South Dakota, it has yet to catch on in other 
regions of the country. When asked about the future of 
sunflowers, Sparks, a junior at Purdue University said, “It 
will catch on. I’m going to prove that this can work and 
make money, too.”

Buckeye State To See Sunflowers
   “I know of farmers who want to start growing sunflowers 
for birdseed and oil,” said Ronald Becker, program 

coordinator of Wayne County Extension. “There’s a lack 
of processing in Ohio. Then they have to pay for shipping 
and can barely cover their costs.”
  “Ohio’s soils are well suited for the crop,” said Becker. 
Farmers would just need special equipment to harvest the 
sunflowers.  
   The president of Ohio Agrifuels, David McCandlish, 
easily sees sunflowers in the future of biodiesel. “Any oil 
seed is a great thing,”  he said. “You get fuel and [then] feed 
from the after products.” The Ohio University graduate 
also argued that there is no ‘food or fuel’ dilemma, meaning 
there is not going to be a problem with our food supply if 
we use those same crops for fuel.

One more step to be energy independent
   Another positive to growing the sweet-smelling flowers 
is that the crops’ product can contribute to the reduction 
on foreign oil dependency. To have crops that are grown, 
produced and sold here by local citizens is just another 
step in becoming energy independent. The environment 
can benefit not only from 50 percent less carbon monoxide 
being released, but there is no waste from sunflowers. 
Every part of the flower is used as oil, feed or fertilizer.  

Restricting Growth
   So, why are there not more farmers growing sunflowers 
if they require less fertilizers and produce more oil than 
soybeans? “Part of the problem is to convince farmers to 
plant it; it is not a conventional crop,” said McCandlish. 
Another problem is that it is more expensive. Sunflowers, 
on average, cost about $20 more per bag than soybeans. 
   So the next time you are walking by a field filled with 
bright flowers, think twice before picking a handful to set 
on your table. You just might be pumping them into your 
gas tank someday. 

From Buckeyes to 
Sunflowers Story by Laura Pearce

McCandlish shows off one of his storage tanks. 
Photo by Laura Pearce.

Hot Topic
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Senior Snapshots A look at the 2009 Top Twenty Seniors.
By Joni Naylor

Urbana, Ohio

Agricultural Communications

Favorite place on campus: “I love 

to visit Mirror Lake and watch 

the ducks.”

Favorite place on campus: 

“The Oval. I love to walk the paths 

and see just how diverse life at Ohio 

State really is.”

Logan, Ohio   
Agricultural Education

Hilary Bailey

Advice to freshmen: “Keep an open mind and get out there and get involved in as many clubs and activites as you can.”

Sunbury, Ohio
Agricultural Systems Management

Cody Beacom

Pettisville, Ohio

Plant Pathology

Favorite Ohio State memory: “Play-

ing on the Oval in the rain with my 

best friends.”

Laura Bruner

Coshocton, Ohio
Food Science

Favorite class: “Food Science 650, 
Product Development.”

Kurt Ellis

Wooster, Ohio

Environmental Science-Soils

Regret not doing: “Exercising 

more-- it really does make a good 

study break!”

Melissa Herman

Napoleon, OhioAgricultural Communications and 
English

Advice to freshmen: “Get involved 
and get good internships.”

Morgan Hoover Cassaundra Hupp

Marysville, Ohio
Agricultural Education

Favorite Ohio State memory: “2008 Mirror Lake Jump.”

Stacy Jewell

Napoleon, Ohio

Agribusiness and Applied 

Economics

Favorite class: “AEDE 500 with 

Dr. Zulauf.”

Kristen Johnson

Bellbrook, Ohio
Wildlife Science

Regret not doing: “I wish I would have taken advantage of more study-abroad opportunities.”

Megan Klosterman

Xenia, Ohio
Parks, Recreation and Tourism

Favorite Ohio State memory: “Playing the bells in the bell tower.”

Mariah Linkhart

Shelby, Ohio
Animal Sciences

Advice to freshmen: “Get 

involved, make new friends and 

network.”

Natalie Miller

Tiffin, Ohio
Agribusiness and Applied 
Economics

Favorite class: “AEDE 488, 
NAMA Marketing Team.”

Melissa Reinhart

Norwalk, Ohio

Plant Health Management

Regret not doing: “I wish I 

would have pursued an honors 

curriculum.”

Jessica Schafer

Gibsonburg, Ohio
Food, Agricultural and Biological Engineering 

Favorite place on campus: “St. John’s Arena.”

Derek Schlea

Albany, Ohio

Animal Sciences

Favorite Ohio State memory: 

“Jumping into Mirror Lake 

freshman year was great.”

Wendy Sewell

Jessica Smith

Mason, Ohio

Animal Sciences

Favorite class: “Animal Sci-

ences 555.03, Branded Meats 

Products.”

Renee Starkey

Spokane, Washington
Animal Sciences

Advice to freshmen: 
“Do not be afraid to get 
involved!”

Heather Stoodt

Shelby, Ohio
Agricultural Communications

Favorite place on campus: 
“I love to visit ag campus. It 
has the friendliest people.”

Stacie Wenig

Bowling Green, OhioAgribusiness and Applied Economics
Favorite class: “I really enjoyed AEDE 403 with Dr. Sheldon.”
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                Shades of Animal Sciences

Shades is reaching out to students in a newly 
implemented program.  “What is new and ex-
citing about Shades of Animal Sciences is our 
mentoring program with the Ohio International 
Intern Program in which members of Shades 
help international students interning at OSU 
for a quarter to adjust to their new environment 
and help them get accustomed to both social 
and academic campus life!” said Jordan Bowers, 
president.

                  Agricultural Education Society

The Agriculture Education Society is thinking 
of new activities and trying to better the ones 
already in existence. “This year, AES has been 
lucky enough to complete some big projects, like 
Scarlet and Gray Ag Day, Bowl Over Cancer and 
District Officer Training, that we are very proud 
of!” said Meredith Gilbert, president.

                              American Fisheries Society
 
The AFS is providing its members with hands-
on work experience.  “We have joined up with the 
American Fisheries Society to become affiliated with 
them as a parent association, along with our long-
standing affiliation with the Wildlife Society.  Along 
with meetings, we have learned firsthand about wet-
lands, electro fishing and other wildlife and fisheries 
management practices,” said Kathleen Secor, presi-
dent.  “We have also attended the Midwest Fish and 
Wildlife Conference and the Ohio Fish and Wildlife 
Management Conference.” 

            American Society of Agricultural and 
                            Biological Engineers 

The ASABE is connecting students to profes-
sional engineers to help keep their club exciting. 
“The American Society of Agricultural and Bio-
logical Engineers Student Branch at Ohio State 
holds many social events … such as fall cookouts 
to welcome freshmen, cook-offs, and spring bar-
beques. The branch attends multiple local events 
such as concerts, rodeos and paintball,” said Dan 
Brown, president.

                 Agricultural Communicators of Tomorrow 
                                                                                                         
The Agriculture Communicators of Tomorrow 
are introducing new programs and becoming more 
involved in student success. “Last year the OSU 
chapter was named National ACT Chapter of the 
year. We have been incorporating new programs 
to become more involved with Ohio FFA as 
well as making sure OSU students are making 
the professional contacts that they need. ACT is 
looking forward to introducing some new programs 
next year including a charity date auction and an 
etiquette dinner,” said Morgan Hoover, president.

                     Saddle and Sirloin Club 

The Saddle and Sirloin Club is striving to maintain 
its excellent reputation across campus. “Through-
out the course of the next year, the Saddle and 
Sirloin Club will strive to increase and maintain 
membership in order to hold on to our reputation 
of being the largest student-run organization on 
campus. Furthermore, we will continue to invite 
speakers from the agriculture industry to speak at 
our bi-weekly meetings. We feel that advice from 
these industry leaders can be put to good use in our 
pursuits of careers after college,” said Ryan Stump, 
president.

                           Alpha Zeta Partners

Want to go to Brazil? This may be the club for you. 
AZP has been “planning new community service 
events, such as filling backpacks with school sup-
plies for underprivileged children and playing in a 
charity soccer tournament.  In addition to sending 
our newest members through leadership, diversity 
and organizational change seminars, as well as a 
six-week study abroad to Brazil, we are currently 
working on starting a mentorship program in order 
to enhance fellowship among active and incoming 
members,” said Annie Eilenfeld, president.

What’s Happening Now?
 By Leigh Hill

                              Agribusiness/NAMA 

The Agribusiness/NAMA Club is working on build-
ing relationships with its current members.  “The 
Agribusiness/NAMA Club is constantly working on 
new events for our members,” said Sara Butterfield, 
president. “Our club has recently created a softball 
team through OSU's intramurals.  Over winter 
quarter we had a basketball team that made it to the 
semi-finals. This provides a great way for members 
to relax, have fun, and build connections with other 
members.”

Involvement 
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preparation and keeps the officer team on the road and away 
from their families for months at a time, about 320 days out 
of the year, but again- who is counting?
   “[Crossen] has the opportunity to reach beyond the 
borders of Ohio and promote the FFA and agriculture to 
people around the world,” said Homan. “I consider her a 
role model for people around her; in fact she was one of my 
biggest role models.”

Farm or No Farm
   Now, Crossen has a chance to be a role model for 
thousands of students, especially those who may not be 

from a farm-based background. While 
she raised livestock projects for 4-H, 
Crossen did not grow up on a farm, 
proving that FFA is more than “sows, 
cows and plows,” a misconception the 
organization would like to break. She is 
determined to encourage people from 
inner city Chicago to rural Nebraska 
to become active in an industry that 

provides food, fuel, clothing and more to the entire world. 
   “[Crossen] just has such a great work ethic and she is a very 
determined person. When she puts her mind to something, 
she is going to make sure she is successful,” said Endsley. 
Which is just what Crossen is determined to do.
   Her promotion of agriculture will not end when she takes 
off her blue and gold jacket; it is just the beginning. Crossen 
will continue to pursue her studies in agriculture education, 
which she has again deferred until her new role has been 
completed. She has hopes of one day becoming a high 
school agriculture teacher and an FFA advisor so she can 
continue to share her experiences. 
   Crossen showcases much of the talent that runs through 
the entire College of Food, Agricultural, and Environmental 
Sciences at Ohio State. Anyone who is fortunate enough to 
spend time around her can sense 
her passion and knowledge for 
agriculture. But if you are one of 
the 91,000 individuals who might 
be impacted by one of her many 
speeches or workshops, you will 
not have to be told about Hannah 
Crossen’s passion.
   “When you live an entire year 
for your members and strive to 
promote agriculture, you don’t 
have to try to inspire others- 
your actions tell that story for 
you. ‘Actions speak louder than 
words’ is the motto Hannah lives 
by, and the reason she has been 
so successful in her short career,” 
said Homan.

Moving Up the Ranks
   While she admits it was challenging to balance all the 
responsibilities her position presented, it only prepared 
her for what was to come. Five months prior to the 
National FFA convention, Crossen began preparing for 
the strenuous interview process to become a national FFA 
officer. She knew the interview alone was a challenge, 
but this once-in-a-lifetime opportunity kept her motivated 
toward her ultimate goal. Crossen gives much of the credit 
to her very supportive system of family and friends, who 
encouraged her through all her endeavors. Her motivation 
and perseverance ultimately led to her name being called 
onto the National Convention stage. “I laugh now, because 
when they first called my name, I 
wasn’t sure that I heard them correctly, 
so I had to check with the people 
beside me,” said Crossen. “I’m not sure 
that it will ever really sink in.”
   In her current role as the Eastern 
Region vice president, she has already 
partaken in many exciting events. After 
being named one of the six new national officers, Crossen 
and her teammates immediately set to work. They began 
new officer training during a stay in Indianapolis, getting 
to know each other and catching their breath before the 
experience of a lifetime. After getting to know their own 
new roles, they visited Washington D.C. to witness the 
next United States president take on his new role at the 
Inauguration Ceremony.

Working Away From Home 
   “It is just an amazing experience … when you get to meet 
so many people and do such incredible things. Yeah, you are 
sacrificing, giving up time at school and with your friends, 
but you get so much more in return,” said Katy Endsley, 
who has also served as a National FFA Officer and is now 
the program manager for the Ohio FFA association.
  That is a sacrifice Crossen is willing to make to know her 
role as an advocate for agriculture is making a difference 
in high schools and communities, not just in Ohio or 
surrounding states, but in the world. Literally.
   Part of being a national officer is being able to translate 
your passion to those in diverse areas, for example, Japan. 
Crossen and her team spent 10 days abroad where they 
visited important businesses and industries as well as with 
the students of the Future Farmers of Japan. 
   “Making sure that people see the benefits of supporting 
agriculture education and the FFA is vital to the longevity 
of our organization, and I am excited to have the chance to 
spread that message,” said Crossen on the importance of 
recognizing business and industry partners worldwide.
   Being a national officer is not only jet-setting across the 
globe, with the new title comes new responsibilities and 
new hurdles to clear. Each trip requires countless hours of 

 “When you live an entire year for 
your members and strive to promote 
agriculture, you don’t have to try to 
inspire others- your actions tell that 
story for you.” - Dustin Homan

O
ver the next year, Ohio State student Hannah 
Crossen will travel 100,000 miles, visit 40 states, 
present 150 workshops and reach over 91,000 

individuals. But Crossen is not counting; she is well 
conditioned for the demands of what lie ahead as she 
tries on her newest corduroy jacket adorned in blue, gold 
and tradition. The jacket is a testament to Crossen’s love 
for agriculture and her passion for sharing that love with 
everyone she encounters.
   At the National FFA Convention in October of 2008, 
Hannah Crossen was named the Eastern Regional Vice 
President of the National FFA Organization, the largest 
youth organization in the world with over 500,000 current 
members. She became the 32 national officer from the 
Buckeye State, setting a national record ahead of Texas, 
said Steve Gratz, the Ohio FFA Executive Secretary. 
Through agriculture education, FFA is able to help 
students develop leadership, personal growth and career 
success by focusing on the world’s number one industry, 
agriculture. 
   Crossen is a prime example of the quality leadership skills 

Blue, 
Gold

Scarlet

Excellence on the local, state and national level is something Ohio FFA members are accustomed to. That 
excellence is again being showcased through an Ohio State student’s impact in the agricultural industry.

one can develop by being involved in FFA. Three years ago, 
when most students her age were buying books and moving 
into their college dorm rooms, Crossen was taking the year 
off from school, but not from work. She had taken the reins 
as state president of the Ohio FFA program, and in order 
to focus her attention on the demands of the new job, she 
deferred her acceptance into The Ohio State University. 
   “The position of state FFA president is a very daunting 
task,” said Dustin Homan, the 2007-2008 state president 
and a freshman at Ohio State. Homan credits much of 
his success as a state officer to the guidance provided by 
Crossen and the precedent she set.
   Part of the job includes a great deal of traveling, spending 
five to six days a week on the road visiting FFA chapters 
across the state. It is not leisurely travel though; Crossen 
presented conferences developed by herself and her team 
ranging from leadership skills to opportunities in FFA, 
among many other challenging tasks. “When I would visit a 
school, I would stay with a host family the night before, and 
it helped me to learn a lot about the community, school and 
meet some amazing people,” said Crossen.

Story and Photos by Whittney Smith

Crossen speaking at the Ohio 
FFA convention

Profile



Ohio State because of the realm of animal use by humans. He 
said that people are interested in knowing about the new and 
current issues of animal use, and to him, educating students on 
these issues is important.
   If there was something he could change from the past, 

Boyles would sharpen up his 
communications skills, “I’m still 
working on that.” One thing he would 
not change, however, is being accessible 
to students when they need help or 
would like to discuss something, which 
is the philosophy of the Animal Science 
Department. 

   Boyles is a co-advisor of the Saddle and Sirloin Club, one of 
Ohio State’s largest student organizations. Through teaching 
and being a club advisor, he has come to realize that he has 
a strong passion for working with the different students that 
come through CFAES.   
   With each of Whittington’s and Boyle’s experiences, students 
are key in making a CFAES faculty member special. Students 
are the reason these faculty members love going to work 
everyday. These two individuals are truly prime examples of 
demonstrating the tradition, people and excellence at Ohio 
State.

That’s What I Love About Teaching

“It has made me more aware of the 
issues. Students are my resources”

-Stephen Boyles

Story and Photos by Brad Kaple

During a typical day in the classroom, the sight of 
pencils and pens writing on paper is familiar as 
students jot down notes. Many instructors pace 

back and forth in lecture halls as they put in a tremendous 
amount of effort trying to find ways for students to grasp 
important concepts. Most 
instructors do not receive 
any type of recognition, 
except for an occasional 
pat on the back. The vast 
majority are not even inter-
ested in winning awards; 
they do their job for the 
love of helping students 
learn.  
   However, in the College 
of Food, Agricultural, and 
Environmental Sciences 
(CFAES) at The Ohio 
State University, there is 
more to being recognized 
than a typical handshake 
and a thank you. CFAES 
recognizes outstanding 
faculty every year, and two 
individuals have received distinguished awards not only 
within the college, but nationally. M. Susie Whittington, 
associate professor of agricultural education, and Stephen 
Boyles, Ohio State Beef Extension Specialist, are known 
among students in CFAES for their teaching excellence, 
and now they have the awards to show for it. 

Inspiring Young Teachers
   When entering Ohio State as freshmen, most students 
take on majors relating to business, engineering or the 
medical field. There are not nearly as many students  
majoring in agricultural education, or involved in CFAES, 
but to most faculty members, the quality of students 
enrolled outweighs the quantity of students enrolled. 
Whittington is one of those faculty members, and she 
is in awe of the caliber of students who are attracted to 
the college. “I’m inspired by the new classes of students 
that enroll every year,” Whittington said. She also said 
the talent of the students who enroll at Ohio State every 
year is incredible. “The agricultural education program at 
Ohio State, one of the best programs in the United States, 

   Whittington advises the Ohio Staters, Incorporated, and 
the Agricultural Education Society beyond her activities 
in the classroom. “Her availability to students is always 
appreciated when scheduling classes or just talking about 
the day to day of classes,” said Green. Teaching and 
advising are not a chore to her, but 
rather something that she loves to do 
on a daily basis. She is an instructor 
who is more than willing to express 
her passion for the work she loves.

Important Issues
   Everyday in the agricultural industry, there are many 
issues that are argued, whether it is between politicians, 
farmers or even people who are not familiar with 
agriculture. Students at Ohio State often debate such 
issues, especially within CFAES. Students in Boyles’ 
Animal Science 597 class discuss various contemporary 
issues, which involve the use of animals by humans.
   Upon learning that he had won an award, Boyles said 
he was shocked. The award presented to him was The 
Ohio State University Alumni Award for Distinguished 
Teaching. Anyone, including students, could nominate 
a faculty member for this award. Several individuals, 
including Ohio State President E. Gordon Gee, President 
of the Ohio State Alumni Association, Archie Griffin, 
Linda Martin, and several other notable faculty entered the 
classroom during one of his classes to honor him. “It was a 
memorable moment for me,” said Boyles.
   Outside of his accomplishments, Boyles said that 
working with the students has been a great experience 
for him. “Interacting with students is the best part of 
my professional day.” Having the positive experience of 
working with students, he is confident that the future is 
bright with the current generation of students in CFAES 
and Ohio State.  
   Although Boyles has spent a large portion of his career 
doing extension work, teaching has made a true impact on 
him as a person. “It has broadened my perspective,” said 
Boyles. “It has made me more aware of issues. Students 
are my resources. The 597 course is very interactive.” 
Along with being collaborative, he enjoys when students 
are involved in parts of the lectures. Boyles listens to the 
different perspectives of all his students and appreciates 
their different perspectives. 
   Boyles developed an interest in being a part of CFAES at 

Faculty Members’ Achievement a Cause for Celebration

is well-known throughout the country for developing 
outstanding agricultural educators,” said David Green, 
a junior in agricultural education. “This notoriety would 
never happen without the hard work of Dr. Susie 
Whittington.”

   Through her efforts, 
Whittington has claimed 
three award distinctions 
this past year. The Rodney 
F. Plimpton Teaching 
Award was nominated 
for by the chairman 
of the Department of 
Human and Community 
Resource Development, 
the Towers Faculty 
Award was student 
nominated and the United 
States Department of 
Agriculture (USDA) 
Teaching Award was 
nominated by Dr. 
Linda Martin, associate 

dean of the College of 
Food, Agricultural, and 

Environmental Sciences. The Plimpton and Towers 
awards were given at the CFAES Recognition Banquet. 
The banquet recognizes students, faculty and clubs within 
the college for their accomplishments and achievements 
from the past academic year. Whittington received the 
USDA award in Chicago at the National Association of 
State Universities and Land-Grant Colleges conference.   
   When asked what brought her to Ohio State, her answer 
echoed that of many faculty and students. “I was born and 
raised in Ohio,” said Whittington. “I grew up a Buckeye 
fan.” Her high school agricultural teacher brought her to 
visit the Ohio State campus one day and suggested that 
she become a teacher. This is exactly what Whittington 
did. She obtained her Bachelor of Science in agricultural 
education with a minor in animal science at Ohio State as 
an undergraduate. She loved Ohio State so much that she 
stayed for her Master and Doctorate degrees in CFAES.
   Although she has won these prestigious awards, 
Whittington said they are not the best part of her job. “The 
most rewarding part of my job is working with talented, 
creative and bright students across the university.”    

Students listen attentively as Dr. Whittington explains the components 
of another concept.

Christina Egner explains her project to Dr. Boyles during the 
CFAES Undergraduate Research Forum.

On Campus
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   After an “OK” from the company, the students began 
gathering supplies and contacting businesses to start their 
project. When winter quarter rolled around, the group invited 
their corporate sponsors into the classroom and presented an 
interim report on their progress and the plans to carry out the 
construction during spring quarter.

From old school to tech savvy
   Gregg Randall, general manager of NTPA, has been 
working closely with the young men, meeting with them once 
a week to watch their progress. Randall, who has been with 
NTPA since May of 1990, took the current scoreboard and 
trailer to nearly 50 events each year. One can only imagine its 
condition after almost 20 years of use. Remodeling was not 
an option for the group. “It would be like giving a 90-year-
old man a heart transplant, we were better off to start from 
scratch,” said Randall. This new trailer and scoreboard will 
be a third generation machine for NTPA, an organization 
that is celebrating 40 years in the business as the premier 
sanctioning body of truck and tractor pulling. As the primary 
contact with NTPA, Randall has been impressed with the 
work the agricultural engineering seniors have done. “[The 
trailer] will be very rewarding once we get everything worked 
out. It has been a great pleasure to be able to work with the 
guys in the agricultural engineering department.”
   With the celebration of 40 years in the business and the new 
scoreboard and trailer, NTPA will be able to attend truck 
and tractor pulling events with ease and confidence in this 
technological world. The agricultural engineering seniors 
debuted the new trailer at the first NTPA sanctioned event 
of the season in Pinetops, N.C., May 15-16, and you can 
guarantee the fans were roaring “full pull!” 

Story and Photos by Kara Baker

Imagine working for a national organization, improving 
their statistical demographics, so an audience of ranting, 
raving, screaming fans can see their favorite type of 

truck or tractor make a full pull. The 2009 tractor pulling 
season will be greatly improved and not only will one hear 
the commonly stretched out phrase, “FUUUULLLLLL 
PUUULLLL!” but they will also be able to see their favorite 
puller on a big screen. 
   Down the long hallway of the Agricultural Engineering 
Building, you will find new inventions developing, lively 
lectures, and tucked into room 137 , a group of seniors taking 
on the challenge of a real-world experience to get this season’s 
eager fans all revved up.   
   Every senior in the agricultural engineering program at 
Ohio Sate has to carry out a group project that consists 
mainly of classroom time. The project includes working 
with a corporate sponsor, either found by the students or 
presented to them by faculty advisor, Jay Martin, Ph. D.   
   This year, five seniors have been working together to 
tackle a project for the National Tractor Pullers Association 
(NTPA). The organization has been longing for the last 
20 years to have a new high-tech scoreboard trailer to use 
at truck and tractor pulling events across the country.  
Seniors Josh Steinmetz, Craig Miller, Charlie Rea, Brian 
Harringshaw and Dan Steimel have been working on the 
project, by brainstorming ideas, contacting companies and 
gathering ideas. They even sketched up ideas to share with 
NTPA.  

The building process
   But it is not as easy as it sounds, “the design process has 
changed a lot” said Rea. When the trailer arrived, it was not 
how they imagined; the features they had planned 
for would have to be readjusted. Specifications of 
their plan included obtaining a trailer that could 
have a large LCD scoreboard mounted on top 
and be pulled by a pick-up truck, with the goal of 
it weighing under 26,000 pounds. The team also 
wanted a trailer that contained living quarters with 
a full bathroom, that was easy to operate and set 
up and could have roof-top observation decks to 
use a laser beam to measure the distance a truck or 
tractor has gone down the track. Since their trailer 
did not have any of this, it would have to be added. 
To control the laser and LCD scoreboard, it was 
necessary to create an office where computers and 
digital equipment could be used. Not having proper 
wiring in the trailer to run all the equipment, the 
seniors would have to put on a different hat, for 
their project was heavily diversified.

Seniors Make a Full Pull

Agriculture Engineering seniors hard at work with Gregg Randall, NTPA 
general manager.

Technology
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Swirling, smelling and tasting. Wines, vines and grapes. California, France… Ohio? When considering the 
agricultural landscape of Ohio, most conjure up thoughts of expansive corn and soybean fields complimented 
by golden wheat and herds of cattle. The romantic pictures of green manicured grape vine rows are traditionally 

reserved for places like Napa Valley in California. But at a rate of two per month, vineyards are popping into view all over 
Ohio.

An Ohio Beginning
   Wineries in the United States first started in the Ohio 
River Valley in the 1800s, but according to Jeff Culbertson, 
professor in Food Science and Technology at The Ohio 
State University, the Prohibition Era and a devastating 
Root Louse epidemic brought this to a screaming halt. 
Culbertson said that many immigrants brought grape 
vines with them when they moved to the New World. But 
these vines could not survive in their new environment. 
It took the French developing hybrid varieties before any 
could even survive in the Ohio environment. Now, nearly 
a century after its demise, Ohio’s wine industry is on the 
rebound. Christy Eckstein, executive director of the Ohio 
Grape Industries Committee, said that at the end of March 
there were 121 wineries in Ohio. This is up from 40 when 
the committee was first established in 1982. In fact, no 

matter where you are in Ohio, you are within 45 minutes of 
a winery. 
   According to Culbertson, climate is the most important 
part of growing grapes, which is why many wineries are 
found around Lake Erie and the Ohio River. These bodies 
of water help to regulate the climate while creating an ever 
important breeze for the vines. 
   There is great potential for the continued expansion of 
vineyards within Ohio because two-thirds of the grapes 
currently processed at Ohio wineries are brought in from 
other states said Eckstein. Due to the fact that different 
grape varieties grow in different areas, Eckstein said it is 
unrealistic to think that Ohio wine will ever be 100 percent 
Ohio grown. However, she said there is an immense need 
that is not being met, which leaves great room for new 
growers to enter the industry.  
   Owner of Troutman Vineyards and The Winery at Wolf 
Creek, 35-year-old Andy Troutman found his passion and 
livelihood in the grape growing industry. The 1996 Ohio 
State graduate started growing grapes as a 4-H project 
when he was 10. “I was always looking for unique projects 
to take,” Troutman said. With the help of his wife, his 
former 4-H project has now developed into 16 acres of 
vineyards in Northeast Ohio and 10,000 cases of wine sold 
each year. When asked his favorite thing about what he 
does, Troutman laughed and replied: “Do I have to pick 
just one?”  

Where to Start
   David Coons, an agribusiness and applied economics 
student at Ohio State has been an employee of the Winery at 
Versailles since he was 15 and plans to return to work there 
full-time after graduation. He started out sweeping floors 
and doing other basic jobs, but has learned the intricacies of 
the trade over the years. “There are always different wines 
at different stages in the process,” said Coons, touting the 
variety of work for keeping him interested in the occupation. 
   While two wineries are getting their start each month all 
over Ohio, the average vineyard size is only between three to 
five acres. Eckstein contributes this to the high start-up costs 
and the labor intensiveness of vineyards. Excluding land 
prices, it costs roughly $10,000 per acre to begin growing 
wine-quality grapes. In addition, it takes up to five years 
to produce a harvest. So while there is great opportunity 
for growth and diversity within this industry, the initial 
investment is a tough one for many to swallow. 

Give Them What They Want 
   The agri-tourism and “buying local” trends that are 
emerging within Ohio have infused the industry with 
people demanding and valuing products that are grown and 
processed locally. “The more wineries in an area, the more 
successful the winery is,” Eckstein said. This is a result of 
those people who want to take a winery day-trip and look to 
visit several in one area. 
   “We’re trying to build something we can really showcase 
here,” Troutman said. In an effort to give winery visitors an 
authentically rural experience there are chickens, goats and 
even a couple pot-bellied pigs on the property. Troutman 
said many people who visit the winery are from the nearby 
cities and have had little, to no interaction with agriculture. 
   In addition to the high start-up costs, Eckstein said one 
of the challenges of the industry is to predict the demands 
of the consumer. Since it takes several years to harvest, it is 
important to understand what the consumer will want four 
to five years 
down the 
road. They are 
also finding 
it important 
to market to 
a younger 
demographic. 
Many still 
think of wine 
as expensive, 

By Jill Waite

“We’re trying to build something we 
can really showcase here.”

-Andy Troutman

UncorkedOhio...
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intimidating and perhaps even pretentious. “We sell a lot 
of the sweeter, more fruit-forward wines,” said Coons, 
explaining that many who are unfamiliar with wine often like 
the sweeter varieties. This provides an easier transition for 
those new to wine. Eckstein says eradicating this stigma and 
establishing a place amongst the 21 to 35-year-olds is a priority 
for the industry.  
   Troutman has combated this problem with his own brand 
by taking the intimidation out of the wine experience. He 
finds it important to hire employees ranging in age to work in 
the tasting room so that first-time visitors may have someone 
they can relate to behind the counter. Some of his wines 
carry names such as “Rhapsody” and “Space Cowboy” to 
capture attention. They have also utilized social networks like 
Facebook and Twitter to further interact with the younger 
demographic. 
   “We grow something, turn it into a product and then get 
to interact with the people who buy it,” Troutman decided 
this was one of his favorite things about what he does. As 
American agriculture has been removed further and further 
from the consumer, the grape-growing industry seems to be 
one that has kept this charm that Troutman speaks of. As of 
March 2009, The United States was the number one wine-
consuming nation in the world. With the constant expansion, 
diversity and demand for local foods, this charming industry 
has the power to greatly impact the economics and landscape 
of Ohio agriculture.

Wineries near Columbus:
 Brothers Drake Fine Mead
 206 Oak St.
 Columbus

 Slate Run Vineyard
 1900 Winchester Road
 Canal Winchester
 
 Wyandotte Winery
 4640 Wyandotte Drive
 Columbus

 Hidden Lakes Winery
 700 Winchester Pike
 Canal Winchester

 WineMakers Guild
 6528 Riverside Drive
 Dublin

Ohio Wine Retailers in Columbus
 Alanas
 2333 North High St.
 
 Weiland Gourmet Market
 3600 Indianola Ave.

 Carnado Wine & Cheese
 3567 Riverside Drive

 Gentiles Wine Sellers
 1565 King Ave.

 Hills Market
 7860 Olentangy River Road

 MacLaren Wine Specialists
 2780 E Main St.
 
 Ohio Statehouse Gift Shop
 Capital Square

 Vino 100
 789 North High St.

Flint Ridge Vineyard Winery in Hopewell, Ohio
Photo Courtesy of the Ohio Grape Industries Committee

Where to Find Ohio Wine?

  For more information visit: www.tasteohiowine.com  
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The Ohio State University
one of the top 20 public universities in the United States

Bachelor of Science degrees in 

Environment and Natural Resources

is the only university in the state of Ohio to offer

Join us at the School of Environment and Natural Resources

ARE YOU THE ONE?
Are you someone who wants to make our world a better 
place? The School of Environment and Natural Resources is 
working every day to create new knowledge that will impact 
our planet in a positive way.  We are looking for people 
who are concerned with some of the most important and 
controversial problems facing our world. Come and learn how 
to make an impact.

School of Environment and Natural Resources
Call us @ 614.292.2265 
Visit us @ HTTP://SENR.OSU.EDU

CAREER TRACKS:
 Forestry, Fisheries & Wildlife
 Environmental Science
 Environmental Science Education
 Outdoor Education and Interpretation
 Marine and Coastal Science
 Stream and Wetland Science
 Ecosystem Restoration
 Parks, Recreation and Tourism
 Environmental Policy and Management
 Soils and Land Use
 Preparation for professional programs in law, 
 medicine, vet medicine, optometry and dentistry

WE OFFER:
 World renowned faculty
 One of the most comprehensive wetland
 research and education facilities in the  
 nation
 Unique programs:
  Stone Laboratory for aquatic studies
  Study abroad programs
  Ranger Training Partnership Program
  Honors and Scholars opportunities
  School for Field Studies
  National Outdoor Leadership School

Growing up in Springfield, Ohio, Bonnie Ayars 
was heavily surrounded by agriculture, but with 
the conservative times of the world, she was 

not always able to follow her passions. “Girls weren’t 
encouraged to judge (livestock) when I was younger,” said 
Ayars, Dairy Judging Team advisor at Ohio State.
   Her love and passion for the dairy industry and dairy 
judging began many years ago when her husband, who 
was her boyfriend at the time, took her on their first date 
to a cattle show in Marion, Ohio. Excited and eager to 
learn how cattle were judged and placed, she asked many 
questions. Despite the norms of the time, their first date 
led her to take a dairy judging class at Ohio State while 
working on her undergraduate degree. Her passion 
continued on through her marriage, her children and 
countless 4-H members she interacted with, and it is that 
which gave her the courage to apply for the position to 
teach Animal Science 207, a dairy cattle evaluation class at 
Ohio State.
  Truly enjoying her job, Ayars begins each quarter with 
a smile. During the quarter she engrains the importance 
of judging cattle by emphasizing on: good udder, straight 
line, clean cut and functional feet and legs. Because one 
generally learns best from repetition, these four points are 
key throughout the spring quarter class. 
  

Becoming Part of the Experience
   In order to be considered for the dairy judging team, 
each student must have taken Animal Science 207, which 
covers the basics of dairy cattle judging. Although Ayars 
is currently one of only two women dairy judging team 
coaches at the four-year college level, the judging team 
demographics have taken on new roles. “I am gaining team 
members from other avenues of agriculture,” said Ayars, 
who discussed some of her 
team members who grew up 
on beef operations, and one 
who was even an active dog 
showman throughout their 
4-H days.
   Some members, however, 
come from a long background 
with dairy cattle. Animal 
Science senior Lindsay Miller 
did not grow up on a dairy 
operation, but raised and 
showed dairy calves at her 
county fair and was an active 

member of her high school FFA judging team. “I judged 
in FFA and wanted to judge while at Ohio State, and the 
dairy judging team seemed like the perfect fit,” said Miller, 
who took Animal Science 207 as an elective, only to find 
it was a true passion. However, some team members are 
familiar with the dairy industry. Animal Science senior, Jeff 
Reithman, another 2008 team member, comes from a 70-
cow Holstein operation in Minster, Ohio. “Coming from a 
dairy background, I thought I might learn something new,” 
said Reithman.

Diversifying a Team
   But agricultural backgrounds are not the only thing that 
has changed. Ohio State went from a time of not having 
women on the judging team to the last few seasons where 
50 percent of the teams have been comprised of women. 
During the 2008 season, eight students completed the 
primary and understudy teams at Ohio State. Team 
members included: Lindsay Miller, Jordan Beck, Paige 
Gott, Tim Lamb, Jeff Riethman, Stephanie Neal, John 
Langel and Neil Duncan.
   With the diverse backgrounds among the team members, 
knowing how to teach someone else and defend your 
answer is key. “Knowing how to teach judging is just as 
important as knowing how to judge cattle” said Ayars. “You 
have to think off your feet, provide adequate reasons and 
place it on paper to present to the judge.” 
   The 2008 team traveled to Wisconsin, Kentucky and 
Pennsylvania for collegiate-level judging events. But 
before teams were chosen, potential candidates traveled to 
Maryland for a three-day dairy judging “boot camp” where 
they placed and gave oral reasons for nearly 30 classes of 
cattle.
   Much has been overcome since Ayars’ youth, with the 

addition of women to the 
judging teams and various 
other roles in society. With 
her excitement about life, 
she will never regret her 
decision to become the 
dairy judging team coach. 
“I have never participated 
in a judging contest, what 
I missed in my childhood 
I am reliving now,” said 
Ayars.

Dairy JudgingThe
ExperienceStory by Kara Baker

Photo courtesy of Bonnie Ayars

L to R: Jordan Beck, Bonnie Ayars, 
Paige Gott, Lindsay Miller and Tim 
Lamb in Madison, Wis.
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Let the 
Story by Kelsey Wilcox

competing. The only known champion on record 
was AGS in the ‘90s, with records from past events in 
previous issues of the AgriNaturalist.
   Do not be confused, just because this is an old 
competition does not mean that this year is going to 
mimic its predecessors. It resembles the earlier games 
in the use of the name, but as a whole, it is a brand new 
idea. The committee has taken the activities of the 
original games and updated them to challenge a new 
generation of students.

Activities 
   This year’s activities 
included an obstacle 
course, egg toss, advisor 
pie eating contest, 
cornhole tournament 
and hay bale toss, 
among many others. 
The games commenced 
on May 29th on the Ag 
campus quad where 20 
clubs and organizations 
competed.
    “We hope to get 
organizations to 
participate that have 
not been as involved 
in campus activities 
as others. Help the 
organizations get out 
there and have some fun 
together,” said Conklin, 
joined by Lizbeth 
Roberts, the chairs of 
the committee.
   “Hopefully, this becomes an annual event that lets 
students know to get involved with their club or 
organization so that they can participate,” said Roberts. 
   So, next year about mid-spring look for a competition 
that has become a new tradition on this unique side of 
campus. When you walk beyond the bus stop, you will 
see students coming together and participating in a 
competition like none other. Some skills used for events 
that have never been seen before on campus. People 
sharing experiences and knowledge with students all 
around campus, learning from each other new talents 
and putting those old talents to use. With all the fanfare 
of the Summer Olympics, the CFAES Ag-Lympics is 
the highlight of spring quarter. 

The Ohio State University is rich with tradition. 
Buckeyes celebrate diversity, as our students are 
known for sharing personal knowledge with their 

peers. The different students who attend Ohio State are 
unique and talented; each individual presents another 
student a new and different idea. The College of Food, 
Agricultural, and Environmental Sciences is no exception, 
but some of their talents may surprise you.

The Return
   As a tradition that began in the 1980s, the Ag-Lympics 
is making a comeback to West Campus because of the 
students. Almost 18 years ago, this popular campus activity 
ended when it took a different direction than the college 
had envisioned. The games were removed from spring 
activities and were not brought back, until now. 
   The comeback of the competition between groups can 
most likely be attributed to one person, Ryan Conklin. He 
heard his fraternity big brother, who was once a member of 
Alpha Gamma Sigma (AGS), talking about the activities 
that commenced over a day of Ag Olympics, as it was 
once called.  He began researching how he could get the 
competition started again. Conklin does not want to take 
all the credit for making this possible though, he gives the 
Ag ‘Lympics committee the credit for bringing back the 
tradition. The committee consisting of members of various 
groups across the 
College of Food, 
Agricultural and 
Environmental 
Sciences is 
connected to the 
college council 
and responsible 
for bringing back 
a once popular 
CFAES activity.

Old Hat, New 
Game
   The Ag Olympics 
began in the 80s 
with many of the 
same activities 
as this year’s 
competition. The 
games appeared to 
be a big hit in the 
past, with many 
different people 

The Return of Ag-Lympics

Ag Olympic competitors of the past Ken 
Parrott, Ted Reithman & Brett Deane. 

From the 1986 AgriNaturalist.

A student hoping to win the 
wheelbarrow race pushes her 

partner around the cone. From the 
1983 Buckeye Tribune.

Games Begin! 
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      Farmland...The Next Shopping 
Spree

Farmland...The Next

Shopping Spree

Imagine standing in the middle of The Ohio State 
University campus along Woody Hayes Drive in the 
late 1800s. Current buildings that are Ohio Stadium, 

St. John Arena and Norton House have not even been 
dreamed of yet. Farmland surrounds the entire campus and 
few buildings are in sight. Horses are being used to farm 
the land, and dust flies in the air like snow on a cold wintry 
day. The dust drifts from the fields being tilled or from the 
harvest of crops.
   Fast forwarding to the present, Ohio State is now a 
busy sector in Columbus, and buildings are the new 
surroundings. Streets are congested with traffic, while 
students walk to classes and farmland is not to be seen for 
miles, except for Ohio State’s Dairy Farm. Although the 
sound of diesel engines roaring is a common sound to be 

heard every spring and autumn, today most of those sounds 
are heard in rural areas, coming from the huge tractors, 
combines and semi-tractor trailers roaming the roadways 
hauling fertilizer or grain.
   Just as farmland left campus, it is disappearing all around 
rural Ohio. All of these sights and sounds in the spring and 
fall have been on a decline for the last several decades. As 
farmland has been vanishing from sight, commercial and 
residential areas take its place. The number of farms has 
dwindled over the last few decades as well, as the size of 
farms has increased across the United States. While there 
is still plenty of farm ground to be used for agriculture 
purposes, many acres have been lost. 
   According to the Ohio Department of Agriculture’s 
(ODA) web site, Ohio is losing 201 acres of farmland 

Story and Photos by Brad Kaple

“In the U.S., development is the major force 
in farmland loss, both commercial and     

residential development.”
-Barry Ward

everyday. When calculating the statistics, that means about 
1,407 acres per week, an average of 6,030 acres per month, 
and approximately 73,365 acres per year. At this rate of 
decrease, it certainly presents an issue and leaves concern 
to many as to what may happen in the future of agriculture. 
Farmland loss “has not been an issue until 1997,” said 
Michael D. Bailey, senior program 
manager for ODA. In the mid-1990s, 
Senator George Voinovich began 
to inform the general public of this 
farmland loss, and helped to start the 
Farmland Preservation Task Force. 
The task force came into existence for 
a short time, and was aimed at creating 
an office of farmland preservation. “The state has preserved 
30,000 acres since the start of the task force,” said Bailey.

What Is In The Equation?
   What are the factors that stand as the driving force of 
farmland loss? “In the U.S., development is the major 
force in farmland loss, both commercial and residential 
development,” said Barry Ward, assistant professor of 
Ohio State Extension and leader of production business 
management. In information provided by ODA’s web 
site, Ohio has lost nearly seven million acres of farmland 
from 1950-2000, which is approximately one-third of the 
state’s agricultural land, and about the size of 23 counties. 
Carl Zulauf, professor of Agricultural, Environmental and 
Developmental Economics, said that a reason Ohio has a 
larger percentage of farmland lost, is that there are more 
available options. “Ohio has more urban and non-farm 
economic development options.” Population density, the 
extensiveness and intensity of the transportation network 
and access to population centers are reasons for a large 
percentage of farmland lost.
   The economy in the U.S. has been in a state of disarray 
since the autumn of 2008, and its impact has also been felt 
in the agricultural industry. Despite many job losses in 
general throughout the U.S. and Ohio, the recession has 
actually helped with reducing farmland loss, said Ward. 
“I believe the current recession has slowed the conversion 
of farmland due to slower paced development.” Despite 
the current slowed growth, what will happen once the 
economy becomes stable again? That is an answer that is 
yet to be determined. 

Farms Losing Their Identity
   Farmland has not been the only thing on the decline. 
Farm numbers have also been decreasing the last few 
decades, but there are ways to help maintain farm numbers. 
The first solution is to “maintain profitability in producing 
commodity crops,” said Ward. “This may happen through 
a combination of technology and production superiority, 
government subsidies and continued government support 

of the biofuels industry.” The second possible solution in 
maintaining farm numbers is that “many states will continue 
to fund programs that purchase development rights,” he 
said. These successful programs may be halted, as they are 
costly. 
   Although there are still a sufficient amount of farms, the 

number of total operations has been 
on the decline. According to the 2007 
Census of Agriculture for Ohio, the 
state has lost 1,936 farms from 2002-
2007, verifying that farm numbers are 
decreasing, but at a more steady than 
rapid rate. Even though farm numbers 
are smaller, technology has allowed 

individual operations the ability to take on larger amounts 
of acres. Massive pieces of equipment have increased farm 
efficiency, even though farms are larger than they were a 
couple of decades ago. Agricultural advancements have 
not only benefited large farmers, “it is allowing small and 
mid-size farms to continue in farming,” said Zulauf. With 
a decrease in acres used for farmland and a decrease in the 
amount of farms that are in operation from the past, one 
would think agriculture would be doomed. Despite these 
decreases, the farming sector of the industry has still been 
able to thrive in terms of production.
   Preserving our farmland and the number of farms is key 
to the future of agriculture and the economy. What can be 
done to help maintain the industry? The future rests in the 
hands of the up-and-coming generation. The number of 
acres and farms will most likely keep decreasing. Educating 
the younger generation on farmland preservation and 
declining farm numbers is important in slowing this 
decrease and in determining what success the future holds 
in our agricultural industry. 

This building development sits on land previously used for 
agriculture in Delaware County.
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   Coffee is one of the most popular beverages consumed 
worldwide. Everyone has to have that great cup of coffee 
or blended beverage in the morning, during finals or just to 
stay awake in class. But before you place that next order at 
the coffee shop, there are a few things you should know in 
order to make the right coffee choice that provides you with 
the maximum benefit.

Where does coffee come from?  
    There are legends that tell of the discovery of coffee; one 
involves a goat herder that discovered his goats becoming 
“frisky” after grazing on a particular plant. Another legend 
involves slaves whom would eat the reddish outer part of 
the coffee berry to gain energy. These slaves were taken 
from present day Sudan into Yemen and Arabia, through 
the port Mocha, now synonymous with the word coffee. 
Coffee originated back in the ninth century and started 
being exported around 800 A.D. It is a small shrub grown 
in tropical and subtropical regions.
   The coffee bean is really not a bean at all, but a seed 
found along the stem of the coffee plant. Once the outside 
reddish pulp is removed, the seed is extracted, fermented 
and roasted; eventually, a coffee bean emerges that is ready 
to be ground and brewed. “The way you get the different 
flavors and taste … has to do a lot with how it’s grown, and 
where it’s grown,” Adriana McKelvey said, a lecturer in 
the Department of Horticulture and Crop Science at The 
Ohio State University. Traditionally, this shade-grown 
plant thrives around a variety of plants. It takes about eight 
months for the berries to ripen and 
become ready for harvest.  
   In an effort to keep up with the 
demand for this desirable beverage, 
many large companies are now 
growing coffee in full sun rows to 
shorten the time to harvest, and to 
possibly get more than one harvest 
during the year. Growing coffee this 
way “depletes the soil very quickly … 
and the biodiversity goes down,” said 
McKelvey. “Sun-grown coffee, as a 
result, loses some of its great taste.”  
Common coffee drinkers purchase Fair 
Trade coffee beans to ensure that the 
same great taste they enjoy at the coffee 
shop can be achieved  at home.
 

Why do you drink coffee?   
   Consumers of coffee enjoy more than just the great taste. 
What else do they like? The caffeine, of course! Caffeine 
is a phenological compound produced in the coffee plant. 
This compound is a natural pesticide that paralyzes and 
even kills certain insects that feed upon the plant. “When 
plants produce these highly volatile compounds, and there 
are lots of different kinds of those with caffeine being one 
of them … all those compounds, generally speaking makes 
it unpalatable to predators. It’s very toxic stuff …” said 
McKelvey.     

Is coffee healthy for me?
   More than 19,000 studies have been done examining 
the impact of coffee on human health. Studies prove the 
impact of coffee consumption on health to be more positive 
than negative. These health benefits have been linked 
to lower risk of diabetes, colon cancer and Parkinson’s 
disease. There is also some evidence that coffee may help 
manage asthma, headaches, boost moods and prevent 
cavities. “Coffee is a plant, and all plants tend to have, what 
we call, phytonutrients … tend to fight chronic diseases 
such as heart disease, cancer, stroke, diabetes, etcetera,” 
said Julie Kennel Shertzer, Ph.D, RD, LD the program 
specialist in the Department of Human Nutrition at The 
Ohio State University. These nutrients act as antioxidants 
in the body.  
   According to the United States Department of 
Agriculture, an eight-ounce cup of coffee brewed from 
grounds has less than two calories. “It’s what really 
gets added to coffee beverages that can really affect its 
nutritional content,” said Shertzer.  
  Coffee can have also have a negative effect on individual’s 
sensitivity to caffeine. The average person should limit 
their coffee intake to avoid the negative responses. 
“Anytime someone is feeling like their heart’s racing, or 

Drink the Drip
Story by Leigh Hill

It is 7:30 am; there are only 30 minutes left until class starts. There is one 
more stop to make; it has to be done. Pulling into the parking lot, the 
mermaid stares with her arms outstretched, welcoming every driver in. 

Her lips are turned up into a smile and a green circle surrounds her. The 
Starbucks logo is one of a kind. When it is time, these are the words that 
can be commonly heard; “I will have one Single Grande Carmel No White 
Skinny White Chocolate Mocha, please.”
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they feel nervous or especially anxious ... it may indicate 
that a person needs or can handle much less caffeine,” said 
Shertzer. For individuals that experience these symptoms, 
decaffeinated coffee may be a better option. Decaffeinated 
coffee contains significantly less caffeine that the regular 
brew. Overall, coffee is more healthful than it is harmful, 
but staying healthy also contributes to staying awake. 
   “ I drink coffee because I like the taste. Sometimes it 
helps me stay awake, too,” said John Maike, a recent 
graduate from Ohio State.  Staying awake is the number 
one reason students give for drinking coffee. Relying on 
this highly traded seed is not the only way to keep your 
lids from closing though. “I think it is very important for 
students to continue to take care of their health. When 
you continue to eat well, you’re going to maintain your 
normal energy levels better than if you let all of those 
things go,” said Shertzer. “Taking short naps (20-30 
minutes) will also help invigorate,” she said.  Heeding her 
advice is the best option, but students continue to drink 
coffee excessively. “Don’t overdue it! Limit yourself to one 
to three cups a day,” said Shertzer.  

Where can you get your fix on campus?
 On campus, there are many coffee cups to choose from. 
Choosing the best one is up to you and your palate. 
Oxley’s By The Numbers is a popular spot to get a fix 
on campus. Oxley’s sells most of its coffee to students, 
close to 70 percent of their overall sales are paid for with 
a meal swipe.  Close to 500 students a day are walking 
into Oxley’s to grab a cup of java. When students walk in 
for their morning fix, what beverage are they choosing? 
“My favorite isn’t very exciting, it’s just black coffee. The 
Caramel Macchiato is a very popular drink. It seems that 
the student population leans more toward the gourmet-
style drinks,” said Adam Rosebrock operations manager 
for Campus Dining Services.  
  “Where people, in general, get in trouble drinking coffee 
beverages everyday is doing the dairy-based beverages,” 
said Abby Hertzfeld associate director of operations 
of Campus Dining Services. Oxley’s serves Starbucks 
brand coffee. The standard milk used at an off-campus 
Starbucks location is whole milk. On campus, the 
standard milk used in the Starbucks beverages is two-
percent. Cutting the calories in the milk will greatly 
decrease the negative calories and extra pounds blamed 
on the hot beverage. “Coffee beverages can be as healthy 
or as unhealthy as the customer wants to make them,” said 
Hertzfeld. 
  So, if you are just looking for that fix to stay awake and 
stay healthy, there are options available at every coffee 
counter to cut the calories. So, do not forget to drink      
the drip!      

Nutritional information for all of the coffee beverages 
sold at Oxley’s is available at:
 http://diningservices.osu.edu/menus  and
 http://starbucks.com/retail/nutrition_beverages.asp       

Caramel Macchiato 
Serving Size      16 fl. oz.
 
Amt Per Serving  
Calories     240  
Fat Calories     60  
Total Fat (g)     7  
Saturated Fat (g)            4.5  
Trans Fat (g)     0  
Cholesterol (mg)    25  
Sodium (mg)     130  
Total Carbohydrates (g)  34  
Fiber (g)     0  
Sugars (g)     31  
Protein (g)     10  
Vitamin A     10%  
Vitamin C     0%  
Calcium     35%  
Iron                    0%  
Caffeine (mg)     150  
 

  

Coach Tressel says:

 ENTOMOLOGY ROCKS!

ENTOMOLOGY 101 and 102 fulfill 
the natural science requirement 

for your GEC.

ENROLL NOW FOR AN INCREDIBLE 
EXPERIENCE!

Contact: Professor Susan Fisher, chair of the 
Entomology Department for more information at 

fisher.14@osu.edu
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falls on the maple trees every winter. “The demand for 
syrup in this world is great; it surpasses the supply,” said 
Freeman. So, even if you are just putting a few bottles 
in the fridge or supplying your community’s needs, this 
is an excellent industry to become a part of. The next 
time you are sitting in your pajamas, eating  your warm 
waffles with syrup, think about what it took to get it in 
your kitchen. It began by oozing from the tree-dripping 
into buckets hauled by shivering hands or running down 
pipes, boiled and brought to you. It could have been 
produced by your neighbor or that farm down the road. 
Either way, enjoy one of Ohio’s sweetest harvests.   

Ag census showed that Ohio was the largest producer 
of syrup. Today, we are the fourth or fifth largest in the 
U.S.,” said Graham. 

This stuff is healthy? 
   As if the sugary aroma was not enough to draw a person 
in, maple syrup is also filled with calcium. According to 
the OMPA, the tasty topping has as much calcium as milk 
and plenty of potassium and trace amounts of vitamins 
and minerals. It also has the lowest calories of all natural 
sweeteners.  

      The future of this industry is as bright as the snow that 

Producers Association. Then comes the annoying problem 
of pests. What kind of pests would bother a maple 
producer in the dead of winter?
   “Squirrels,” said William Brown, a third generation 
maple producer in Fredericktown, Ohio. “They like to 
chew on the tubing.” Brown’s family has been producing 
since the 1800s, and he was one of the founding members 
of the OMPA. 

Sap runs through their veins
   Another multi-generation producer, Jen Freeman, has 
the same passion for this age-old tradition. Freeman’s 
family started producing in 1910 and she has been the 
president of the OMPA since January 2009. “I was 
destined to do this,” Freeman said. “I was born during the 
Maple festival.” 
   The OMPA is an advisory group that educates and 
promotes the Ohio maple industry. They hold the Ohio 
Maple Days which consists of educational speaker, trade 
shows and touring various sugar camps. 
   These gatherings are great for the mixing of ideas and the 
groundwork of useful technology. Devices such as tubing 
and using reverse osmosis have saved these hard-working 
producers much time and money. But the OMPA are not 
the only ones with their noses stuck in sap. 

Ohio State tapping into the Maple Industry 
   The Ohio State University also has a sweet tooth. Dr. 
Gary Graham, who received his doctorate from Ohio State 
in ecosystem restoration, has been helping educate fellow 
Ohioans about the maple industry. But his reach extends 
much further than our borders. Graham teaches other 
states around the U.S. as well as international audiences. 
So, why all the fuss over this sticky treat? “In 1840, the first 

 Welcome 
                 to the Ohio

                           Maple 

                                                 Industry 

Pour Some Sugar On Me ...

   Although the most common setting for syrup is on pancakes or ice cream, it has many other 
scrumptious uses. Maple candy and sugar are a big hit not only to children but to those who like 
to use the sugar in place of brown sugar. One gallon of syrup equals between seven and eight 
pounds of sugar.

A traditional method of making maple candy is to ... 
1. Boil the sap over a hot heat source, skimming the froth from the top as it accumulates. 
2. Boil the sap until it reaches the desired thickness and continue boiling until it reaches 30 
degrees Fahrenheit over the boiling temperature. (Which will vary depending on where you live.) 
3. Remove from heat and stir hard until it reaches 155 degrees Fahrenheit and immediately pour 
into molds. Let it cool naturally. 

*If you wait too long before pouring, the mixture will already be hardening. But not to fear, 
you haven’t ruined your hard work. Just simply continue stirring until it reaches 150 degrees 
Fahrenheit and let it cool naturally. Now you have sugar!        

Story by Laura Pearce 

As most of the world lies sleeping, a man trudges 
through the crisp snow to his sugar house to 
prepare a hot fire. As he marches back up the hill, 

he checks the long, narrow tubing along the way. It is 
early, but strays of pink sunlight begin to peek over the 
hills in the distance. The forest looks dead this time of 
year, but to this man and others like him, they know the 
trees are alive and flowing. 

How it’s done
  The long tubing beside him on his route is holding chilly 
sap as it runs into the evaporator in the sugar house. As the 
fire heats, the water separates from the sap and evaporates; 
leaving a sticky residue over everything it touches. Workers 
in the shack sweat like it is a summer day; though outside 
the temperatures dip below freezing. Through the steam, 
thick syrup emerges ready to be filtered and packaged into 
bottles. The sticky treat is cooled, sealed and shipped to 
your kitchen table. 
  Who would brave such temperatures and frigid 
conditions to collect anywhere from 35-45 gallons of sap 
just to make one gallon of syrup? We call them maple 
producers and some have been doing it all their lives. The 
process has not always been so easy. Only a few decades 
ago, producers spent their time hauling buckets from the 
taps on their trees to the sugar house to be boiled. 

The Challenges
   Every production agriculturalist has the challenge 
of facing the weather, and maple producers have no 
exemptions from that. Their opportunity to collect 
sap is typically three to five weeks, when the daytime 
temperatures are above freezing and night temperatures 
dip below freezing, according to the Ohio Maple 
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Time and Change 

Will Surely 

Show...

This year, we reflected upon the changes that have been made across the 
campus of The Ohio State University, because in the College of Food, 
Agricultural, and Environmental Sciences we pay tribute to our deep-

rooted history. Students of CFAES know the best way to make advancements in 
their industries is by not straying too far from the college’s origin.
    There have been countless changes to the campus of The Ohio State University 
over the years. Some original buildings are now gone, new buildings are sprouting 
up continuously and one upon a time barns have been converted into lecture halls 
on the east side of the Olentangy. Even though the location and landscapes have 
changed, the history and mission of CFAES remains to provide its students with 
an education based on its roots while still branching out. As you look toward your 
future, we hope you enjoy this look at our past.

Above: Campbell Hall,                
the one-time home of Ohio 
State Extension, in 1961, before 
renovations. Left: View from University 
Hall, where  the Ohio Stadium now 
stands. Photo from the 1966 Agriculture 
Student.

The administration building marks the beginning 
of a movement west for students in agriculture 
programs. Photo from the 1960 Agricultural 
Student.

Above: Neil Avenue in 1904 looking out 
over the university farms. 
Above Right: The arboretum, a campus 
favorite, was originally constructed in 
1972 after many years of planning. 
Right: A 1890 photo of the 
Horticulture and Forestry Building on 
Neil Avenue. 

Right: The 
center for 
dairy and 
animal science 
departments, 
built between 
1922 and 1925.

By Whittney Smith

Below: What is now Ives Hall was once 
the old horse barn and implement 
shed. Photo the 1966 Agriculture 
Student.



Lines at the unemployment office are getting longer 
and longer. The economy is as downtrodden as the 
outlook of those facing layoffs. You are about to 

graduate from college and try to find a job in these tough 
times. What are you going to do to make yourself more 
employable?
   With unemployment rates at 7.2 percent, the highest 
they have been in 15 years, many college students facing 
graduation are unsure of their futures. “2009 graduates are 
facing more challenges than those who graduated in 2008,” 
said Tom Stewart, an agricultural communications lecturer 
at The Ohio State University. The opportunities are out 
there, but they are getting harder and harder to find for 
those on the job hunt. Not only do recent graduates have to 
compete with each other, but now they are competing with 
more skilled candidates that have been laid off from other 
jobs.
   There are different opinions of how these tough times 
are affecting employment rates. Luckily for students in 
the College of Food, Agricultural, and Environmental 
Sciences, agricultural industries 
have not been hit nearly as hard 
as other industries. In many 
other fields, offers have actually 
been rescinded from prospective 
employees due to a lack of financial 
support for certain positions.
   “The most important part of any job search is taking the 
time to figure out what you really want to do,” said Mark 
A. Evans, of Mark A. Evans and Associates, Leadership 
Solutions. “By stepping back and figuring out what you 
really love to do, you will be able to find the right job that is 
a match for you.”  

Start Early
   Because finding a full-time job is a full-time job, Adam 
Cahill, career services program coordinator for the college, 

suggests that students start the job search earlier. “In 
past years, students could start the job search during 
winter or spring quarter, but times are changing and they 
need to start looking during fall quarter of their senior 
year to secure a job in six to twelve months,” said Cahill. 
Companies also seem to be searching earlier for talent to fill 
entry-level positions.
   “Give yourself time to find a job to take some of the 
pressure off,” said Evans. 

Use Your Resources, Network
   The CFAES Career Services Center can provide 
resources such as interviewing and resume tips to assist 
students searching for jobs, but Cahill also recommends 
other resources that students can use. Students can utilize 
their academic advisors to assist them with networking in 
their specific field. It is important for students to network in 
general, but this more specific networking can make the job 
hunt a little easier. Career expos and Internet job sites are 
also a good source for students.  

Internships are very important. Many 
companies are putting more emphasis on 
their internships and retaining past interns 
to fill open full-time positions. Working 
hard throughout the duration of an 
internship and making good connections 
with supervisors can pay off down the road. 

Not only can these people help you keep your foot in the 
door with the company, but they are likely to give you a 
good reference if you apply with other companies.
   “It’s not just who you know, it’s who knows you and 
chooses to acknowledge it,” said Cahill. Networking 
throughout your four or more years at Ohio State is 
essential to success during the job search. Keeping in 
contact with alumni, meeting professionals through student 
organizations and connecting with faculty and staff are just 
a few ways to network.

Do Your Homework
   “Be committed to what you do and have passion for your 
path. Whatever you do, do it with honor and integrity,” 
said Stewart. It is important not to get discouraged when 
searching for a job. The key is to get a job and be open-
minded enough to realize that the majority of people do not 
start out in their dream job and being flexible is a quality 
that many employers seek. Working hard and learning the 
ins and outs of a company during your first job will open 
doors to bigger and better opportunities.
   Preparation is the key to capturing that elusive job. 
Your resume and other materials, such as your portfolio, 
should highlight your strengths and experiences. Showing 
employers what you can offer that others may not be able to 
can make an indispensable and a sought after candidate.  

The Interview
   What about the job interview? When preparing for 
a job interview you should research the company and 
their position. It is important to know the company and 
know yourself.  Being able to identify yourself as an asset 
to a company is a good way to capture the interviewer’s 
attention. “The most basic, but most common question 
asked during an interview is, ‘Tell me about yourself,’” said 
Cahill. This is a perfect way for employers to judge your 
character. Be prepared to showcase your qualities that 
cannot be put on a resume.  

You're About to Get Out of College ...

    Now What?!
Story and Photos by Joni Naylor

   In today’s technological world, more and more potential 
employers are checking you out on Facebook and other 
social media outlets. A simple rule to follow is, keep it clean 
and professional. Use common sense when posting photos 
and other items on the Internet because employers can 
easily search for you on Google.  
   Having self-confidence, doing your research, making a 
good first impression and utilizing your resources are all 
good ways to kick start your career. If you follow the career 
advice offered and stay positive, you will likely be surprised 
at how easy it can be to land the job.

“Give yourself time to find a job to 
take some of the pressure off.”

-Mark A. Evans

1. Have 3 or 4 major themes.

2. Presentation is important.

3. Be 15 minutes early.

4. Research company & position.

5. Be clear.

6. 50/50 rule: You should only be talking 
during 50 percent of the interview. 

7. Two minute max rule: Answers to 
questions should be no longer than two 
minutes.

8. Be aware of what the employer is most 
likely looking for.

9. Never talk negatively.

10. Save your “demands.”

Top Ten Interview Tips
       Courtesy of Mark A. Evans & Associates

First Impressions are key when meeting potential employers.
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Buckeye Dairy Club
Study Abroad
Community Service
Buckeye Classic Sale
Fundraisers
Buckeye Royal
FSR Milkshake Stand

For information please contact 
Dr. Eastridge (.1@osu.edu) 
http://buckeyedairyclub.osu.edu



P.O. Box 85 • Elmore, Ohio USA 43416
419/862-0117, office • 419/862-0119, facsimile

419/350-9159, sale days
PTAMN@aol.com, e-mail

www.primetimeagrimarketing.com

 

         Agricultural            Biological Science              Environmental           
           Sciences                                                                 Sciences 
 
                                                                               

     

 

Physics                                                                                Chemistry 

  
                        
                                                                                           
                                                                                             
   
                   
 
                                                                                                
   Natural Resources              Food Science                       Sciences 
                                                  & Nutrition                                                                                

 
And all other Science Majors 

 
Pamela Thomas, Adviser 

CFAES Multicultural Student Services 
614-292-3363 

thomas.8@osu.edu 
National website:www.manrrs.org 

Ohio State MANRRS 
Multicultural students in Agriculture, Natural Resources  

& Related Sciences 
 
 

2nd Place Winner of the MANRRS National 
Chapter of the Year Contest 

Telling your stories for 115 years!

The AgriNaturalist staff is always looking for stories to 
share about campus and alumni. If you have something 
to share with faculty, students, staff and alumni in the 
college please contact us at agrinaturalist@gmail.com

If you would like to help sponsor future issues, please contact 
Emily Rhoades at rhoades.100@osu.edu.

A Perfect Fit
Recreational Sports offers members five indoor facilities and more than 85 acres of outdoor 

recreation space. From group fitness classes and outdoor adventure trips to personal training 

and intramural sports, there are plenty of ways to improve your health and wellness.

www.recsports.osu.edu
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ag ed society

cyf_at_osu@yahoo.com

Farm Bureau Council
Collegiate Young Farmers

Ohio BioProducts 
Innovation Center

www.bioproducts.osu.edu
The link between Agriculture & 
the Renewable Polymer & Specialty 
Chemical Industry in Ohio
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Spend the Summer Outside!

http://fsr.osu.edu

September 22, 23, 24, 2009

A Great  Experience!

Student Employees  
start at $8.00/hr
Natural Resources Internship 
■ 2,100 total acres
■ More than 80 acres of exhibit space
■ 600 exhibitors 
■ Make potential employment contacts!

For more information, contact: 
Matthew Sullivan 
Call (614) 292-4278
email: sullivan.64@osu.edu
232 Agricultural Engineering Building
590 Woody Hayes Drive
Columbus, Ohio

Monsanto’s Mobile 
Technology Unit (MTU) 
came to visit the College 
of Food, Agricultural, and 
Environmental Sciences on 
April 21-22, 2009. 

  TheMTU is a custom-
built, 53-foot long, bio-

diesel laboratory that is 
beginning a tour across 
the United States; 
with Ohio State as one 
of their destinations. 
Faculty, staff, students, 
local FFA chapters and 
community members 
all learned about new 
agricultural technology 
during the visit.

Sharing Agriculture’s Story
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In memory of Dr. Larry R. Whiting
January 2, 1939 to March 29, 2009

A rural farm boy from Iowa who 
touched many lives in the college and in 
agricultural communications. 

We will miss our beloved professor and 
mentor. 

Tra
nsf

ormation
Coming from 

the West 

Coast, I had 

no idea what 

to expect at this 

Midwestern uni-

versity. However, the 

experience helped me 

learn more about myself 

as a Latino, and allowed me 

to share that experience with 

others. By stepping out of my 

comfort zone, I had a strong identity 

transformation that I could use to serve 

and educate others.

Luis Sanchez, Homecoming King 2007
Senior, Sociology and Criminology

What’sYour Story? MuLtICuLturaL Center mcc.osu.edu

“Perhaps they are not stars, but rather openings in heaven 
where the love of our lost ones pours through and shines 
down upon us to let us know they are happy.” 
Eskimo Proverb
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11
Everyone knows the campus standards – Tommy’s Pizza, Raising Cane’s Chicken, PJ’s.  These are the 

foods you will probably associate with your college years and insist your kids try when you bring them 
to a football game.  But Ohio State is situated in one of the larger, more culturally diverse cities in the 

nation. In your time here be sure to check out these restaurants for a positive and different experience. Many 
have unique atmospheres, exclusive foods and spirits and local live music. (Estimated cost: $ - $10, $$ - 20)

worth your time

2.

6.

4.

10.

8.

1.

3.

5.
11.

9.

7.Spagio (Grandview)      
European and Pacific Rim 
cuisine. www.spagio.com 

($$)

Claddaugh Irish Pub 
(Front Street) Authentic 

Irish food and spirits. 
Be sure to check out the 

shepherd’s pie! www.
claddaghirishpubs.com 

($$)

Confluence Park 
Restaurant (Long 

Street) Enjoy a view 
of the skyline along 
with live music on 
the weekends.($$)Buca di Beppo 

(Arena District) 
Classic Italian food 
served family style. 

($$)

Nancy’s Home 
Cooking (North 
High Street) Be 

sure to make it in for 
chicken and noodles 
on Thursday before 

this Clintonville 
staple closes its 

doors on June 1st, 
2009 ($)

Starliner Diner (Hilliard)
Eclectic cuisine diner. 

www.starlinerdiner.com 
($$)

Brazenhead Irish Pub 
(Grandview) $3 burgers 
on Wednesday evenings! 

www.hdrestaurants.
com/brazenhead ($)

Lindey’s (German Village) 
Enjoy your meal with a 

view of the charming tree- 
lined cobblestone streets. 

($$)

Figlio (Upper Arlington) Known for their 
wood-fired pizza. www.figliopizza.com 

($$)

Barley’s Brewing Company (North High 
Street) In-house brewed ale adds unique 
atmosphere to this Columbus favorite. 

www.barleysbrewing.com ($$) 

Cap City FineDiner (Grandview) 
Known for their meatloaf and choco-
late cake. www.capcityfinediner.com 

($$)

Great Date Spots: Grab your friends and go:

By Jill Waite

AgriNaturaLIST



52  AgriNaturalist     Spring 2009 

In Your Mail Box...

Over the Air...

37 stations

On the Web...

ohioagnet.com ~ 614-273-0465 ~ ocj.com

  

 





 
 





  

 


 


 

  
 

 


 

 
 

 
 

 
  




 

  

 
 


 

  
 

  

 
 

 



 

 


 
 




 
 





  

  

 
  





 










 

  
 






 


 
 

  
   

   

 


 


   
 

  



 

 
 


 






  








  


  
 



 
 

  
 




 





 


  

 


 
 

  




 
 


 

  
 

 


 


 
 

 
 




 
 




 

  

 


 
 

 


 


   


 





 
 




  

 


  

 
 

  
 


 

 


 


 
  

 
 

 
 

 

  
 


 

 




  



 

 
  

 


 
  


 

  
 

 


  


  
 



 





  
 


  

  




  
 

 



 

 







 

 


 


  
  



  


 

  


  


 

 


 
 

 
 

 
  

 





 




 
  


 

 
 




 




  




 
 




 
 




 





 
  



  




 


 
 


 










 


 








 














 

 






 










 



















 



 

 














 
 




 





 



 

 
 






 



 




 


  


  



 












