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Director's comments 

The better part 
of communication 

is listening 
Before preparing my 

first "comments" as 
Director of the South Dakota 
Agricultural Experiment Sta­
tion, I looked up Ray Moore's 
first comments of 20 years 
ago and then reviewed his 
last one, "Looking back to 
the future." Dr. Moore's 
legacy will continue to bear 
fruit for many years to come. 

So it is both a challenge 
and an opportunity to accept 
this position and to build on 
the strong tradition of the Ag 
Experiment Station. There 
are three essential elements 
to this job, and I will try to 
tell you how I intend to com­
bine agriculture, research, 
and people. 

~ .c 
a. 

f • 

In my view, agriculture can 
be compared to an umbrella. 
It is an encompassing term for 
production of food and fiber 
for mankind. It is a way of 
life. It requires continued 
harmony with the natural 
resources of the planet Earth. 
Agriculture includes all 
resources-humans, the soil, 

Ag Experiment Station Director Fred Cholick. 

the air, the plants, and the 
animals. Agriculture essen-
tially touches the life of every-
one everyday. 

Research is defined as a careful, 
systematic, patient study and investi­
gation to find and develop knowl­
edge for the establishment of facts 
and principles. That's a useful defi­
nition-as far as it goes. It raises 
some questions, however. The main 

one is: Is the research relevant to 
agriculture and to South Dakotans? 

As you will find in an article in 
this Farm & Home Research, I am 
originally from Oregon. However, 
my wife and I consider South Dakota 
to be our home in every way. I have 
had the opportunity to travel widely, 
both in the United States and inter-

1 

nationally, but I can truly say 
that we have never felt more 
at home anywhere than in 
South Dakota. Primarily 
because of the people, South 
Dakota has become our 
home. 

Now, what will be my 
part in making agri­

culture, research, and people 
fit together? 

As I view the job today, 
one of the two primary roles 
of the director is to encour­
age and support the 
research activities of the fac­
ulty within the Ag Experi­
ment Station. The second is 
to communicate. 

Naturally, the director 
communicates with scientists 
when he monitors research. 
Equally important is commu­
nication with the citizens of 
South Dakota. And it is also 
part of the director's job to 
see that the needs of South 
Dakota are represented in the 
federal scheme. 

Fifteen years at wheat 
breeding have taught me 
that the better part of com­
municating is listening. By 

"listening" to the wheat plant, by 
learning its needs, I became a better 
researcher. 

So listening is a great part of what 
I intend to do in this new job. I will 
be available-at meetings, on the 
phone, in the labs, at field days and 
livestock seminars. I will be a stu-



South Dakota 
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Years Name 

1887-1893 Louis McLouth 

1894-1901 James·H. Shepard 
Sh~pard Hall at South Dakota State -university is 
named in honor of Dr. Snepard. 

1902-1938 James W. Wilson 
Wilson's father, James, Sr., served as Secretary of the 
U.S. Department of Agriculture in the late 1800s. 

1938-1956 Isaac B. Johnson 

1957-1958 Max Meyers 
Later served as Administrator of the Foreign 
Agriculture Service, U.S. Department of Agriculture 

1958-1965 Orville Bentley 
Later became the first Assistant Secretary for Science 
and Education, U.S. Department o~ Agricul~re. 

1966-1973 Duane Acker 
Also served as Dean of South Dakota State 
University's College of Agriculture and Biological 
Sciences. Later served as Assistant Secretary for 
Science and Education, U.S. Department of 
Agriculture; Administrator for the Office of 
International Cooperation and Development; and 
Administrator of the Foreign Agriculture Service. 

1967-1973 Al Mussen 
As~~iate Director, Ag Experiment Station 

1973-1994 Raymond A. Moore 

, 1994- Fred A. Cholick 
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dent again-listening this time not to 
a wheat plant but to you, getting a 
bigger perspective on the needs of 
farmers and ranchers, scientists, and 
people in South Dakota. 

We will continue the research that 
enhances the quality of life in South 
Dakota, research that can be turned 
to beneficial use and development of 
human, economic, and natural 
resources. Our focus on biostress is a 
natural fit in our mission because of 
the geographic location of our state. 
The investigation of stress responses: 
mechanisms, and management affects 
the daily lives of South Dakotans and 
therefore should be emphasized in 
our research. 

It is also critical that we develop a 
holistic approach in our research. 
Each research project-a piece of a 
puzzle-is important in· itself, but it 
has far more impact on agriculture 
when it becomes part of the entire 
puzzle. You operate holistically 
too-you probably call it seeing the 
big picture-when you cull your beef 
herd in response to price drops or 
alter your planting intentions 
because of weather disasters some­
where else. It is our responsibility 
here at the Ag Experiment Statio_n to 
bring more of that large puzzle into 
clearer focus so you on your farm or 
ranch or in your business and in your 
community can make informed deci­
sions about how you will live your 
lives. 

A last word now, before I start lis­
tening. 

I believe it is extremely appropri­
ate, as it was 20 years ago when Dr. 
Moore prepared his first comments, 
that my introduction as director 
appears in the annual report of the 
Station. This report will provide you 
a background of the human 
resources within the Ag Experiment 
Station and give you an idea of the 
depth of research activities that con­
tinue to benefit the citizens of South 
Dakota. May we have a pleasant and 
productive association together. 0 



New director encourages 
integrated approach 

to ag · research 

,,agriculture should be 
... viewed as an umbrella 

that covers everyone. It's a way of 
life. It's the production of food 
and fiber to feed people. It's the 
foundation of South Dakota's econ­
omy. Agriculture and agricultural 
research touch everyone's lives, 

As South Dakota 
State University's 
spring wheat 
breeder, Fred 
Cholick's lab was 
in the field. Now as 
Ag Experiment 
Station Director, 
Fred plans to keep 
coming back to the 
fields, pastures, 
and feedlots that 
form the roots of 
South Dakota 
agriculture. He will 
be traveling the 
state to discuss 
research priorities 
with farmers and 
ranchers. 

by 

Emery Tschetter 

not only in South Dakota but 
across the nation." 

That's the philosophy that Dr. 
Fred Cholick will bring to his new 
job as Director of the South Dakota 
Agricultural Experiment Station. 
He was appointed to the post in 
September 1994. 
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Fred Cholick has worn a num­
ber of hats during his 13 years at 
South Dakota State University. 
He came to South Dakota State 
University in 1981 as project 
leader of the spring wheat breed­
ing and genetics program. Dur­
ing that time, Cholick developed 



six new varieties for South Dako­
ta, including the only two hard 
red spring wheat varieties in the 
region with Hessian Fly resis­
tance. Since 1991 he served as 
head of South Dakota State Uni­
versity's Plant Science Depart­
ment. 

"As-our spring wheat breeder 
and later as . Plant Science Depart­
ment Head, Dr. Cholick has 
worked with South Dakota farmers 
for more than a decade. He under­
stands the challenges that farmers 
and ranchers face, and he has a 
proven track record of using sci­
ence to solve South Dakota ag pro­
duction problems," according to 
South Dakota State University's 
Dean of Agriculture and Biological 
Sciences, Dr. David Bryant. 

"His leadership abilities, credibil­
ity, and rapport with agricultural 
commodity groups and his knowl­
edge and commitment to the 
improvement of agriculture and 
family life will make him an excel­
lent leader in South Dakota State 
University's research efforts," 
Bryant said. 

Looking ahead to his new role 
as South Dakota State University's 
ag research director, Cholick said, 
"My goal is to keep doing what we 
are already doing well. That is to 
conduct research that enhances 
the quality of life in South Dakota 
through the beneficial use and 
development of human, economic, 
and natural resources. Our 
research has been and will contin-

. ue to be the foundation for South 
Dakota's economy." 

C holick believes in a holistic 
approach to research. 

''That's more critical today than 
it's ever been. When we talk about 
a holistic approach, we have to 
consider the entire umbrella of 

agriculture, which-is more than 
just the production of food. 

"In addition to considering how 
their research will impact produc­
tion, scientists now have to consid­
er the impact of production agri­
culture on local communities. And 
they must also consider national 
and international impacts of their 
research. It's that whole package 
that we have to take a look at from 
the production standpoint all the 
way through to where it reaches 
the consumer," Cholick said. 

Cholick sees challenges and 
opportunities in agricultural 
research, starting with the North­
ern Plains Biostress Lab in Brook­
ings. 

"One of my goals is to continue 
to build on the biostress concept, 
which is an integral part of the Ag 
Experiment Station. 

"The Northern Plains Biostress 
Lab is an outstanding facility on 
the South Dakota State University 
campus. But it's more than a 
building. The concept of using 
research to address biostress prob­
lems provides the central focus for 
our research efforts. 

"South Dakota State University 
is the logical home for biostress 
research because South Dakota is a 
natural laboratory for animal, 
plant, and human stress research. 
It's a natural focus point for our 
efforts in the Agricultural Experi­
ment Station," Cholick said. 

Even though Cholick has 
worked for more than a 

decade with South Dakota farmers 
and ranchers, he intends to spend 
the next few months as a student 
of agriculture and South Dakota. 

"I've had a career of working 
with a great group of people in 
Plant Science. I've spent 15 years 
being a student of the wheat plant. 
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Now, I've got to become more of a 
student of agriculture, South 
Dakota, and all research. So I'm 
going back to school," he said. 

As Ag Experiment Station Direc­
tor, Cholick will be responsible for 
the research conducted in 11 
departments within the South 
Dakota State University College of 
Agriculture and Biological Sci­
ences, and for some research in the 
College of Home Economics. The 
research is coordinated nationally· 
with the USDA's Cooperative State 
Research Service, as well as with 
the North Central States Experi­
ment Stations. 

Cholick is looking forward to 
building on the past accomplish­
ments of the Ag Experiment Sta­
tion. "I feel very fortunate that I'm 
following the 20-year tradition of 
research leadership established by 
Dr. Ray Moore," he said. 

C holick was born and raised 
on a diversified family farm 

in western Oregon. He has agrono­
my degrees from Oregon State Uni­
versity and Colorado State Univer­
sity. Fred and his wife Cathy have 
two children. 

Prior to his appointment at 
South Dakota State University, 
Cholick provided leadership for an 
international USAID program that 
developed and distributed winter 
wheat germ plasm to national 
breeding programs in developing 
nations . 

Dr. Dale Reeves, Professor of 
Plant Science and South Dakota 
State University's oats breeder, has 
been appointed acting Plant Sci­
ence Department Head until a 
nationwide search is completed. 0 

Emery Tschetter is the head of the 
Department of Ag Communications, 
South Dakota State University. 



New approach unlocks 
secrets of soybean plant 

A soybean research team at 
South Dakota State Universi­

ty is unlocking the secrets of the soy­
bean plant. In its fourth year, the 
team already has delivered payback 
to soybean producers. 

The team's first "hold-in-the hand" 
kind of success is a new soybean 

by 
Jerry Leslie 

variety named He·ndricks. It was 
released to farmers this year. 

If the team's long-term goals are 
achieved, growers can expect contin­
ued production of new varieties with 
better quality oil, improved protein, 
better disease resistance, and more 
yield stability. Growers can also look 
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for improved practices for tillage, 
weed control, disease control, and 
soil fertility. 

Post-doctoral researchers, graduate 
students and technicians assist the fac­
ulty scientists working on various 
facets of soybean production. The 
group is working to improve prof-
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itability of soybean production in 
South Dakota and expand the area of 
the state that can grow the crop. 

I ndividual members of the team 
are attacking from several differ­

ent directions. Some are improving 
the plant itself. Others are working on 
agronomics and cultural practices. Yet 
others are trying to improve demand 
by finding n·ew uses for soybeans. 

Research focus includes breeding 
and genetics, genetic engineering, 
phytophthora root rot, flower abor­
tion, soil fertility, weed manage­
ment, and soy oil for feed value and 
health benefits of soy foods. 

The total team embraces a mix­
ture of academic specialties, from 
traditional plant breeders like Roy 
Scott, soybean breeder, to molecular 
biologists Catherine Carter and Tom 
Cheesbrough. The latter two are 
probing the nucleus of the cells in 
hopes of finding genes worthy of 
transferring to improve oil and pro­
tein traits of the soybean plant. 

Other members of the team 
include R. Neil Reese, flower abor­
tion; Tom Chase, disease resistance; 
Howard Woodard, soil fertility; Paul 
Johnson and Leon Wrage, weed con­
trol; Chunyang Wang, human nutri­
tion; James Doolittle, soil chemistry; 
and Bob Thaler, swine nutrition. 

The development of this interdis­
ciplinary soybean research team was 
encouraged by Dr. David Bryant, 
dean of the College of Agriculture 
and Biological Sciences. He and 
other administrators put the team 
together in 1990 and 1991. 

S cott immediately began col­
laboration with the University 

of Minnesota and North Dakota State 
University, collecting and screening 
hitherto unreleased lines from their 
breeding programs. His motive was 
to "jump start" the SDSU program. 

He formed alliances with these two 
states because their climates are simi­
lar to South Dakota's, and the soybean 
plant is sensitive to climate, Scott 
explained. These states also work with 

The soybean team members include (clockwise from left) Catherine Carter, 
working on gene transfer, Leon Wrage, working on weed control, and team leader 
Roy Scott, who is breeding soybeans to produce new varieties. Most members of 
the team have offices and labs clustered together in the Northern Plains Biostress 
Laboratory. Working in close proximity aids in communication and allows 
researchers to share facilities and equipment. 

the same maturity group soybeans as 
South Dakotans need, he added. 

That joint effort resulted in 
release of the SDSU team's first new 
soybean variety, a joint release with 
the University of Minnesota in Febru­
ary 1994. The variety was named 
'Hendricks' for the lake northeast of 
Brookings that forms the border 
between South Dakota and Minneso­
ta-symbolic of a cooperative release 
between the two states. 

The new variety is a Group Zero 
soybean, meaning it is a short-season 
variety adapted to the northern area 
of the South Dakota where tempera­
tures normally are cooler and the 
growing season shorter. 

Hope for two more new varieties 
rests in two lines that have been test­
ed 2 years in the National Uniform 
Testing Program. "They were tested 
last year and showed good poten­
tial," said Scott, "so they were re­
entered this year." 

6 

He added, "Those lines, both 
Group II maturity beans, may be· con­
sidered for release in another 2 or 3 
years if they continue to perform 
well. We're looking for yield stabili­
ty, and they also have good resis­
tance to phytophthora root rot and 
acceptable protein levels." 

These, too, would be joint releas­
es, since the lines were started in the 
Minnesota program. 

The SDSU team employs sever-
, al new approaches intended to 

shave back the traditional 8 to 10 
years required from first-cross to 
final release of a new variety. 

One technique employs winter 
nurseries, one in the Southern Hemi­
sphere and another in the tropics of 
the Northern Hemisphere, to supple­
ment a summer's growing season 
here. While South Dakotans shovel 
snow and slip on ice, SDSU soybean 



plants grow a second generation in 
Chile. If a third generation is desired 
within one year, Scott employs 
another winter nursery in the Central 
American nation of Belize. 

The stepped-up soybean research 
effort at SDSU has support and 

encouragement from South Dakota 
soybean growers. Their checkoff dol­
lars contribute grant support each year 
to enhance state, federal, and compet­
itive grant dollars. This year, growers, 
though their South Dakota Soybean 
Research and Promotion Council, 
approved $154,300 to assist 10 soy­
bean research projects at SDSU. Simi­
lar sums have been provided each 
year for several years. 

Soybean growers also offer con­
siderable input into research direc­
tions during a periodic visit to cam­
pus referred to as "the soybean 
roundtable." During that visit they 
hear researchers report on their 
work, and they "brainstorm" on 
directions in which they would like 
to see research go. 

Improved oil and protein content 
and Group Zero varieties are a cou­
ple of grower priorities that came out 
of the roundtable. 

This year the roundtable met in 
August at South Dakota State Univer­
sity's Southeast Experiment Farm 
near Beresford. Members of the Soy­
bean Research and Promotion Council 
and growers in the South Dakota Soy­
bean Association gathered to hear 
research updates, then discuss 
research directions, and finally tour 
the research plots at the farm. 

D avid Bogue, a soybean farmer 
from Beresford and member 

of the Soybean Association, was 
there. He said, "We must, as produc­
ers, stay competitive with the rest of 
the world in production of soybeans. 

"I feel that through the investment 
of producer checkoff dollars, the pro­
jects designed to increase profits take 
high priority. 

''We are seeing a worldwide 
increase in the demand for soybeans · 

Farmer and South Dakota Soybean 
Association member David Bogue 
values SDSU research because its 
focus is on varieties and problems in 
northern localities. "We are seeing a 
worldwide increase in the demand for 
soybeans ... and I want to see this 
demand met by U.S. producers," 
Bogue said. 
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and their processed products, and I 
want to see this demand met by U.S. 
soybean producers. This is being 
done through research at our colleges 
and universities." 

Bogue said he values SDSU 
research because it focuses more 
specifically on South Dakota prob­
lems, including work toward a soy­
bean variety that will maintain pro­
tein content in northern localities and 
research on reducing flower abortion 
to increase pod set. Further research 
toward solving old and new weed 
problems is another area he cited. 

"We appreciate the progress being 
done in these areas, and seeing the 
applied research that has been fund­
ed by the checkoff dollars." 

Evolution of a major soybean 
research effort at SDSU grew 

out of what was happening with the 
growers. At one time, South Dakota 
was not a soybean state, considered 
too cool and too dry except for the 
southeastern tip of the state. In the 
1980s, the state grew about 500,000 
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acres. But by 1991, that acreage 
grew to 2 million, Scott said. It is 
now the third crd"p in South Dakota, 

· behind only com and wheat. 
The expansion was brought about 

by several factors: a decrease in 
acreage of other oilseed crops, prof­
itability potential in soybeans, and 
farmer realization that soybeans could 
be grown farther west and north than 
originally thought, Scott said. 

New drought-tolerant varieties 
and shorter-season maturity groups 
came out of past breeding programs, 
making it possible to grow soybeans 
west to the Missouri River and north 
to the border, Scott said. Most of the 
varieties now grown in South Dakota 
came out of the University of Min­
nesota breeding program, he added. 

"We're hoping to change that, not 
to eliminate varieties from other 
states-because we want as many 
choices available to farmers as possi­
ble-but to have most of the vari­
eties we grow be South Dakota­
developed varieties," Scott said. 

The soybean research team 
members are mostly clustered 

in the N orthem Plains Biostress Lab­
oratory. Working in close proximity 
aids their communication and they 
can share equipment and facilities. 
Some are next door in the Plant Sci­
ence Research Building, and others 
are not far away in Ag Hall. 

In addition to the traditional plant 
breeding methods, the team employs 
advanced molecular techniques. Tra­
ditional crossbreeding involves taking 
pollen from one plant to the flower of 
another, slowly bringing desirable 
traits together over generations. 

Molecular biologists Tom Chees­
brough and Catherine Carter are 
developing techniques that will allow 
them to transfer genes. They now 
routinely pull the genes out of a cell 
nucleus, put them in libraries, and 
then screen for the genes they want. 

"Now we think we've found some 
(desirable genes) and we are check­
ing them out," said Carter. 

They are searching for genes that 
affect protein levels, oil content, and 



Soybean team leader Roy Scott (left) discusses soybean test plots with South 
Dakota State University's Northeast Research Farm manager Jim Smolik at a 
recent field day. Experimental varieties are grown at South Dakota State University 
research stations, but a second generation of plants is also· grown iri winter 
nurseries in Central and South America. This reduces the number of years 
necessary to develop a new variety. 

types of oil. Cheesbrough,is isolating 
a gene involved in fatty acid synthe­
sis. They will alter the gene, then try 
to get it back into the soybean and 
see if it will change the fatty acid 
type in the soybean. 

One of their goals is to reduce the 
. impact of environment on oil and pro­

tein content. Since grain elevators 
can dock for low protein content, 
growers want a soybean that will 
maintain its protein levels through 
tough growing conditions. Another 
goal is to produce more polyunsatu­
rated oil desired for cooking oils. 

Stabilizing oil and protein content 
is of critical importance in the mar­
ketplace to South Dakota growers 

because of the negative impact of 
South Dakota's biological stresses on 
oil and protein content. A variety 
grown to the south, if moved farther 
north, will have lower oil and pro­
tein content, placing South Dakotans 
at a competitive disadvantage with 
growers in other states. 

Advanced techniques researchers 
are using in this molecular kind of 
work are polymerase chain reaction, 
electrophoresis, gene transfer with a 
gene bombarding gun, and finally, 
regenerating transgenic cells into a 
total plant through a tissue culture 
process. 

Carter has just hired a postdoctor­
al research assistant, Charleen Baker, 
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who is expert in transformation and 
tissue culture regeneration. Her 
work involves regenerating plants 
from cotyledons of seedlings or main 
stems of seeds. A particle gun which 
was custom-built for the research 
team will be used to introduce useful 
DNA into regenerated plants. 

Although molecular techniques 
will speed the process of putting a 
desirable trait into a line, that line 
will still have to be field tested 
before it can be used in the breeding 
program, Scott said. 

Ag Experiment Station Director ' ' 
Emeritus Ray Moore said earlier this 
year he thought that SDSU's first 
transgenic plant release would prob­
ably be a soybean, simply because so 
many people are working in that 
area. 

Another team member working 
in the advanced molecular 

area is Tom Chase in plant pathology. 
Chase is project leader on an 11-state 
north-central regional project funded 
by American Soybean Association 
checkoff dollars. He and co-investiga­
tors are trying to nail down the pre­
cise identity of different races of phy­
tophthora root rot fungus. 

Although not normally a serio_us 
problem in South Dakota, phytoph­
thora causes more problems as states 
expand and intensify their soybean 
production. In 1986, the fungal dis­
ease caused problems here during an 
unusually wet spring. 

Using polymerase chain reaction 
techniques to isolate portions of DNA 
from the fungus for molecular analy­
sis, Chase is attempting to "finger­
print'' different pathogenic races. As 
many as 26 different races are current­
ly known to exist. Some soybean vari­
eties have resistance to the disease, 
but this resistance is race specific. 

Chase's work will help farmers 
choose soybean seed that carries 
resistance to whatever phytophthora 
race or races can be identified in 
their fields. 

Chase is developing techniques so 
he can screen advanced breeding 
lines developed by the breeding pro-



gram for race-specific resistance and 
susceptibility. He also is surveying 
the soybean production areas for 
occurrence of phytophthora and other 
diseases during the growing season. 

0 n another front, R. Neil Reese 
and his assistants are working 

to improve soybean yields by reducing 
flower abortion. Their approach 
examines the tendency of the soybean 
plant to abort some of its flowers 
which, as a result, never set seed. 
Reese is trying to understand the com­
plex biochemical process involved. 

His group is picking up where · 
recently-retired USDA plant physiol­
ogist Dean Dybing left off at SDSU. 

This flower abortion work uses 
PCR-generated probes or cDNA 
probes 'from other plant species. 
Researchers are screening for other 
genes that may be involved in regu­
lation of flower abortion or seed set, 
looking for messenger ribonucleic 
acid generated from aborting or set­
ting raceme tissues. 

Reese's team has learned that they 
can apply a hormone called cytokinin 
to reduce abortion and increase seed 
set. Now,. with a project funded by 
the South Dakota Soybean Council, 
they will use a virus to transfer a 
gene for increased cytokinin produc­
tion into a soybean cell. They will 
then regenerate the cell into a soy­
bean plant so they can measure the 
effect on flower abortion and seed 
set from the added gene. 

0 n the agronomic front, Leon 
Wrage and Paul Johnson are 

working to improve weed control 
efficiency in soybeans. They are 
looking at herbicide rate and row 
spacing, foxtail removal timing, and 
antagonistic response in some tank­
mixes for foxtail and volunteer corn. 

They also are developing a hood­
ed bander they hope will allow farm­
ers to use an inexpensive broad-spec­
trum herbicide between the rows 
rather than an expensive selective 
herbicide over the rows. Wrage and 
Johnson are demonstrating soybean 

oil as an adjuvant in herbicide appli­
cation. And they are expanding their 
no-till data base. 

Soils researcher Howard Woodard 
is trying to determine the impact of 
various production practices and 
phosphorus fertilizer application. He 
is looking at how row spacing and 
variety selection affect yield in culti­
vated and no-till fields. He also plans 
to determine if phosphorus bands 
from a previous year in corn are effec­
tive for the next year's soybean crop. 

Soil chemist James Doolittle is 
examining soil-specific management 
of phosphorus for soybeans. His 
research will tie in with the global 
positioning system (GPS) which uses 
a combination of satellites and farm 
machinery with on-board computers 
to manage a field on a small-parcel 
basis. 

0 n the product-utilization side 
of research, Extension swine 

specialist Bob Thaler is working to 
improve feed value of light test-weight 
corn by adding soy oil, extruded soy­
beans, and soybean meal to make up 
the energy deficit in the corn. 

Also working on product utiliza­
tion is Chunyang Wang in the 
Department of Nutrition and Food 
Science. He evaluates the content of 
natural anti-carcinogens known as 
"isoflavones" in soybean varieties 
currently grown in South Dakota by 
following them through the process­
ing plant. 

Isoflavones "may become the 21st 
century vitamins because of their sig­
nificant roles in prevention of heart 
diseases and cancers," Wang said. 

S oybean research at SDSU 
complements work being 

done in other states, in the USDA 
Agricultural Research Service, ·and in 
private industry. 

Roy Scott stays in touch with col­
leagues in other states and goes to 
the National Soybean Breeder Work­
shop every year. He also attended 
the World Soybean Conference in 
Thailand in 1994. 
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Scott particularly is watching 
efforts at Monsanto, which is work-

. ing with private companies . to devel­
op a soybean tolerant to the herbi­
cide Roundup. 

If Monsanto makes the germ 
plasm available to public institutions, 
"we certainly would be involved 
using the gene, ·if farmers of South 
Dakota think they need a Roundup­
resistant soybean," Scott said. 

Fred Cholick, Director of the Agri­
cultural Experiment Station, e·xtolled 
the partnership that exists between 
SDSU, the Soybean Council, and soy­
bean farmers. "If it wasn't for that 
partnership, we wouldn't have the 
research activity going on in soy­
beans," he said. 

Soybean farmers and the Soybean 
Council are part of the team, Cholick 
said. "It is a very effective team, and it 
is looking at many aspects of soy­
beans, targeting many of our problems 
here in South Dakota," he added. 

The new soybean variety, Hen­
dricks, is the first of many 

things to come. 
The more interesting question is 

where will the soybean rank in South 
Dakota 10 or 20 years from now. 
Will it still be third in acres? And 
where will South Dakota rank among 
states as a soybean producer? Will it 
rank 13th, as it did in ·1993, or will it 
move higher on the ladder as soy­
bean acres continue to push north 
and west? Will soybeans one day 
grow and thrive at Winner, Wall, and 
Mobridge, and Lemmon? 

The trends and the expanded 
research effort are promising for soy­
bean expansion in South Dakota. 

Whatever happens, SDSU scien­
tists will be a part of the unfolding 
future of this ancient hairy legume 
from China. The people who grow 
it, sell it, feed it to their livestock, 
and consume it will be the beneficia­
ries of this research effort. 0 

Jerry Leslie is news andfeatures writer in 
the Department of Ag Communications, 
SDSU. 



Grape genes 
give clues to 

winter survival 

by 
Dr. Larry Tennyson 

S outh Dakota produces quality 
fruit crops, but plant breeders 

face a continuing challenge in devel­
oping varieties that will thrive in the 

· severe climate of the upper midwest. 
"Developing those varieties is not 

one of those things that happens 
quickly, because of the length of 
time it takes to get the information 
we need for selecting better fruit 
varieties for bur state," according to 
Dr. Anne Fennell, an SDSU plant 
physiologist. 

Fennell's own research will have a 
major impact in speeding up that 

process by improving the methods 
for identifying the important genetic 
characteristics needed for breeding 
better varieties. 

She uses grape plants to search 
for "markers" for the genes associat­
ed with the processes of acclimation 
and winter survival of woody, fruit­
bearing plants in the climate of the 
Northern Great Plains. 

Cold hardiness or winter survival 
is a complex problem, she said, and 
breeders are constantly selecting and 
breeding new materials to deal with 
them. 
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But Fennell's role is to understand 
the physiology associated with these 
processes. Specifically, she works to 
observe cold hardiness characteristics 
of the plants and to determine the 
underlying mechanisms that produce 
them. 

This work is part of a stress physi­
ology project financed with a 2-year, 
$49,220 National Research Initiative 
Grant from the USDA. 

Fennell picked grapes for several 
reasons. Grapes are a fruit ' 

crop, and they are native to South 
Dakota. Grapes also are easy to prop­
agate and easier to grow in the green­
house than several other woody, fruit 
bearing plants, and they don't take up 
much space. And, because the work 
can be done in a greenhouse instead 
of a field, she is able to experimental­
ly control and manipulate their grow­
ing environment. 

Grapes also have a much simpler 
genetic structure, or genome, com­
pared to a plant such as an apple 
tree, but they do have all the com­
plexity she needs in her work. 

Yet another reason is that there 
are several different types of genetic 
material available: grapes originally 
imported from Europe, grapes that 
are native to the Americas, and 
grapes that were developed by cross­
ing American and European vari­
eties. All this translates to a large 
variety of material for experimenta­
tion and observation. 

"I use the grape plant as a model 
system. Grapes have as wide a range 
of acclimation and winter survival 
characteristics as exhibited by other 
fruit crops, but it doesn't take long to 
get them from seedling stage to fruit­
ing stage. In fact, grapes can reach 
fruiting stage in just 2 or 3 years, as 
compared with apples, .which can 
take from 5 to 8 years. 

"Grapes and other fruit crops may 
have a very good winter hardiness 
and may be able to withstand very 
low temperatures, providing they 
receiv~ the right temperature and 
daylength conditions. But, quite 
often, they get 'zapped' by the sud-



den onset of freezing temperatures 
before they are completely acclimat­
ed," Fennell explained. 

"The same plant material may be 
capable of surviving the same 
amount of cold temperatures if it 
instead receives the right sequence of 
environmental conditions, however." 

To survive in the Northern 
Plains, woody plants need to 

respond to environmental cues before 
the onset of freezing temperatures. 

One environmental cue is that of 
decreasing daylength (hours between 
sunrise and sunset) in the late sum­
mer. Another is the lower growing 
temperatures in the early fall. 

The decreasing daylength is con­
stant year after year. Daylength 
begins aecreasing in late June and 
continues until we reach our shortest 
daylength in December, she explained. 

"Temperature, however, is vari­
able and does not always decrease 
gradually." 

Plants can acclimate in response 
to the decreasing daylength, or in 
response to low temperatures, or in 
response to both. However, ifthe 
grower has a variety that acclimates 
in response to low temperatures 
instead of decreasing daylength, it 
can be damaged when the warm 
temperatures suddenly drop below 
freezing like they did in October 
1991, Fennell said. 

If researchers like Fennell can find 
ways to identify whether a certain 
variety has daylength responsive 
genes, they can then use these mate­
rials to cross with varieties that 
respond to low temperatures to pro-

. duce a plant capable of continuing · 
its winter acclimation despite warm 
fall temperatures. 

"What I'm trying to do rather than 
tackling the whole aspect of cold 
hardiness is to look at early acclima­
tion and dormancy in grapes," Fen­
nell said. 

"I'm using short daylengths to start 
the acclimation and dormancy pro­
cesses in these grape plants, so I can 
observe their physiological and molec­
ular responses and search for genetic . 

Plant physiologist Anne Fennell (facing page) explains some of the visual clues in 
the stems of grape plants. These clues might indicate whether they are daylength 
responsive or temperature responsive in the way they acclimate themselves to 
winter conditions. Above, Fennell shows some of the genetic plant materials she 
uses for testing. These plants display various acclimation characteristics, including 
the way they respond to daylength. 

characteristics or 'markers' that can be 
used to test new materials. 

"These 'markers' may be as easy to 
see as changes in stem color, or they 
may be identified by enzyme activity, 
presence of specific proteins, or the 
actual genes themselves. 

"By combining physiological and 
molecular screening in plants that 
acclimate in response to decreasing 
daylength and in those that do not, I 
can start picking away at the 
responses and begin to determine 
what mechanisms are involved." 

She already has some indications 
of those mechanisms from her col­
laborations with fruit breeders at the 
University of Minnesota. 

"Right now, we think the response 
to the decreasing daylength in grapes 
is not controlled by a large number 
of genes, but in fact by a fairly small 
family of genes." 

Fennell also is involved in other 
fruit crop research projects­

one of which features a national 
effort to find hardy rootstocks, pri­
marily for apple tree propagation. 

"As far as South Dakota is con­
cerned, this is a critical project, 
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because existing commercially avail­
able dwarfing root stocks are not 
tremendously winter hardy. They do 
pretty well here in Brookings, but if 
you have an open winter, your root 
stock can be killed." 

Root stocks can impart certain 
cold-hardiness characteristics to the 
grafted apple. These characteristics 
also can include anchorage, size con­
trol, and the ability to tolerate heavy 
clay soil or dry sandy .soil, she added. 

When a plant breeder thinks he's 
found a good root stock, Fennell's 
group of 25 to 30 scientists from 
around the country decide how it 
should be tested. It usually ends up 
being planted in at least 10 loca­
tions, and all plantings are identical 
and handled exactly the same. 

This cuts the time required for a 
normal test. Working alone, the 
individual breeder might need 20 
years to test in all the environmental 
conditions that this group can pro­
vide working cooperatively. 

Working cooperatively cuts that 
time in half, Fennell said. 0 

The author is Dr. Larry Tennyson, special 
projects writer in the Department of Ag 
Communications, SDSU. 



A day in the life of the 
Highmore research station 

photos by 
Tom Bare 

South Dakota State University's Central Crops and Soils Research Station is almost always called the "Highmore 
Station". It is located just outside of Highmore, South Dakota, on Highway 14. 

Research Technician Mike Volek (photo at 
right) and his family live at the Highmore 
Station. This allows Volek to be immediately 
available for all the day-to-day routines and 
maintenance neccesary at the station. 
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Station manager Brad Farber (above, left) has an office in 
Brookings, but spends a lot of time at Highmore. Farber 
oversees all aspects of operations at Highmore, and works 
with South Dakota State University researchers to develop 
ptans for future plots and projects. Spring wheat researcher 
Jackie Rudd (upper right) checks his plots at Highmore 
regularly. 

Visitors are welcome at the Highmore Station. Above, left to 
right, Volek listens to suggestions from area farmers Jim 
Faustich, Gary Haiwick, and Leroy Scott. Highmore teens 
work at the station during the hectic summer season. Above 
right, Wendy Zemlicka and Nicole Faucett walk beans. 
Lower right, Farber and Volek unload seed with Alex 
Cermak, another local teen. 
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-W07th 
Annual Report 

July 1, 1993, to June 30, 1994 

Agricultural Experin1ent Station 
South Dakota State University 

Board of Regents 

Bob Brancel, Pierre 
David Gienapp, Madison 
Max Gruenwald, Milbank 
Cathy Hall, Aberdeen 
James Han, Miller 
Pat Lebrun, Rapid City 
Brian Madigan, Pierre 
Thomas Olsen, Wessington Springs 
James Shekleton, acting executive director, Pierre 
Karl Wegner, Sioux Falls 

Executive 

R. T. Wagner, PhD, President 
D.A Bryant, PhD, Dean 
R.A. Moore, PhD, Director and associate dean 

Station Statistician 

W.L. Tucker, PhD, professor 

Fiscal Officer 

D.G. Longieliere 

Advisory Groups 

Antelope Uvestock & Range Field Station 

John Brown, Vermillion 
Bill Clanton, Buffalo 
Blaine Drageset, Isabel 
Dave Fischbach, Faith 
Gary Gilbert, Ludlow 
Donn Hett, Buffalo 
Clyde Jesfjeld, Prairie City 
John Johnson, Sturgis 
Mark Keffeler, Sturgis 
Ray Meyer, Sorum 
Leonard Nygaard, Gascoyne, ND 
~ Vroman, Buffalo 

Central Crops and Soils Field Station 

Brad Bonhorst, Pierre 
Pat Fastnacht, * Miller 
Kevin Haber,* Huron 
Randy Hague, Highmore 
Phil Hamburger, Seneca 
Scott Ingel, Cavour 
Jerry Johnson,* Highmore 
Brandy Knutson,* Wessington Springs 
Newell Ludwig, Onida (alternate) 
Keith Melius, Miranda (alternate) 
Larry Nagel, Gettysburg 
Tom Olsen, Wessington Springs 

Lyle Stewart, Blunt (alternate) 
Gerald Syring, Faulkton 
Jake Vilhauer, Highmore (alternate) 
Paul Weeldreyer,* Onida 
Ken Wonnenberg, * Pierre 
Todd Yackley, Onida 
Greg Yapp, Huron 

Mike Volek (ag tech),** Highmore 
Brad Farber (manager),** Brookings 
Fred Cholick (dept head),** Brookings 
Bob Schurrer (acting CES supervisor),** (retired 6/30/94) 
Bob Davis (dist CES supervisor),** Brookings 
Nilo Reber (dist conservationist),** Highmore 

•county Extension agent 
••nonvoting advisor 

Cottonwood Range and livestock Field Station 

Neal Brunskill, Philip 
Ohmer Cook, Quinn 
Ingebert Fauske, Wall 
Clifford Fees, Philip 
Larry Gabriel, CottoQ.wood 
J. Tipps Hamilton, Pierre 
Bill Headlee, Kadoka 
Rick Horton, Wall 
Jerry Jasmer, Philip 
Scott Kennedy, Philip 
Richard Kjerstad, Quinn 
Eugene Thomas, Murdo 

Dakota Lakes Research Farm 

Advisory Board 

Ron Alverson, Chester 
Wes Brewer, Pierre 
Monty Cronin, Gettysburg 
Tom Fenenga, Hammill 
Ron Gilman, Kennebec 
Jim Hanson, Winner 
Sam Heikes, Ft. Pierre 
Rick Heintzman, Onaka 
Lyle Hendricks, Watertown 
Keith Jewett, Pierre 
Kent Kinkier, Onida 
Barry Muxen, Doland 
Roger Rix, Groton 
Roger Scheibe, Pierre 
LeRoy Smith, Lucas 
Mark Stiegelmeier, Selby 
Steve Taylor, Presho 
Pat Tracey, Pierre 
Tom Tviet, Pierre 

Board of Directors 

Terry Beastrom, Pierre 
Wilbert Blumhardt, Bowdle 
Ron Gilman, Kennebec 
Ralph Holzwarth, Gettysburg 
Chrise Huse, Onida 
Bryan Jorgensen, Ideal 
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Dave Nelson, St. Lawrence 
Lee Qualm, Platte 
Marvin Schlomer, Glenham 
Maurice Trautman, Pierre 
Paul Weeldreyer, Pierre 
Waymon Williams, Onida 

Northeast Research Farm 

Bill Bisgard, Waubay 
Lynn Eberhart, Britton 
Michael Flora, Webster 
Sandra Gregg,* Sisseton 
Donald Guthmiller,* Hayti 
Orrin Korth, Watertown 
Loron Krause, Clear Lake 
Lyle Kriesel, Summit 
Craig Haugaard,* Milbank 
Laird Larson, Clark 
Paul Leiseth, Hazel 
Gordon Little, Watertown 
Warren Rusche,* Clear Lake 
Chuck Langner,* Watertown 
Arlin Thompson, Sisseton 
Lome Tilberg, * Britton 
Chuck Tollefson,* Clark 

Loyal Evjen (ag tech),** South Shore 
James Smolik (manager),** Brookings 
Fred Cholick (dept head),** Brookings 
Bob Davis (dist CES supervisor), Brookings 

*county Extension agent 
••nonvoting advisor 

SESD Research Farm 

Dennis Auch, Olivet 
Kevin Crisp, Dell Rapids 
Darrell A. Edelman, Menno 
John Fahlberg, Beresford 
Neil Hoogestraat, Chancellor 
Willie Huebner, Akron, IA 
Ron Johnson, Alcester 
Dean Knutson, Centerville 
LeRoy Larson, Vermillion 
John Olbertson, Beresford 
Frank Orr, Meckling 
Merlin Peterson, Irene 
Merlyn Smeenk, Harrisburg 
Dean Weber, Wagner 

Staff 

Ag Communications 

E.J. Tschetter, MS, department head 
M.R. Brashier, MS, assistant professor 
J.R. Leslie, MS, assistant professor 
L.K. Tennyson, Ed.D, professor 

Agricultural Engineering 

R. Alcock, PhD, professor and head 
G.A. Anderson, PhD, associate professor 
A.R. Bender, MS, assistant professor 
S.T. Chu, PhD, professor 
D.W. De8oer, PhD, professor 
D.S. Humburg, PhD, assistant professor 
J.L. Julson, MS, assistant professor 
V.C. Kelley, MS, assistant professor 
M.A. 'Schipull, MS, assistant professor 
K. W. Stange, MS assistant professor 
J. Tang, PhD, assistant professor 
H.D. Werner, PhD, professor 

Animal and Range Sciences 

J.R. Males, PhD, professor and head 
C.P. Birkelo, PhD, assistant professor 
W.J. Costello, PhD, distinguished professor 
R.J. ~erick, PhD, professor Goint appointment with Station 

Biochemistry) 
F.R. Gartner, PhD, professor and director, West River 

Agricultural Research and Extension Center, Rapid City 



D.H. Gee, PhD, professor 
S. Goodfellow, manager, beef breeding unit 
R.H. Haigh, BS, superintendent, Range and Livestock 

Research Station, Philip 
C.R. Hamilton, PhD, associate professor 
J.R. Johnson, PhD, professor 
P.S. Johnson, PhD, associate professor 
S.L Kronburg, PhD, assistant professor 
G.W. Llbal, PhD, professor 
W. Lilly, BS, adjunct professor 
D.M. Marshall, PhD, associate professor 
D.C. McFarland, PhD, associate professor 
H.L Miller, PhD, associate professor 
D. Peters, MS, research associate/swine research unit 

supervisor 
R.H. Pritchard, PhD, associate professor 
RJ. Pruitt, PhD, associate professor 
B. Read, BS, manager, sheep unit 
J.R. Romans, PhD, professor 
A.L. Slyter, PhD, professor 
R.H. Swan, BS, superintendent, Antelope Range Livestock 

Station, Buffalo 
R.N. Swanson, PhD, professor Goint appointment with 

Veterinary Science) 
K.E. Vanderwal, BS, manager, cow-calf teaching and 

research unit 
J.L. Wagner, PhD, associate professor 
L.Warborg, mnager, meat laboratory 
M. Zehms, MS, manager, beef cattle and sheep nutrition 

research unit 

Biology/Microbiology 

C.R. McMullen, PhD, professor and head 
B.H. Bleakley, PhD, assistant professor 
C.H. Chen, PhD, professor 
W.R. Gibbons, PhD, assistant professor 
N.H. Granholm, PhD, professor 
M.B. Hildreth, PhD, associate professor 
D. Hurley, PhD, assistant professor 
R.N. Reese, PhD, assistant professor 
C.A. Westby, PhD, professor 

Dairy Science 

J.G. Parsons, PhD, professor and head 
RJ. Baer, PhD, professor 
K.A. Baldwin, MS, instructor/dairy plant manager 
M.J. Brouk, PhD, assistant professor 
S.T. Franklin, PhD, assistant professor 
D.R. Henning, PhD, associate professor/ Alfred Chair 
K.M. Kasperson, BS, research assistant 
F.C. Ludens, BS, instructor/manager, dairy farm 
V.V. Mistry, PhD, associate professor 
D.J. Schingoethe, PhD, professor 

Economics 

A.A. Lundeen, PhD, professor and head 
M.K. Beutler, PhD, associate professor 
T.L. Dobbs, PhD, professor 
W.D. Ellingson, BS, instructor 
S.W. Fausti, PhD, assistant professor 
D.M. Feuz, PhD, associate professor 
D.R. Franklin, PhD, associate professor 
L.L. Janssen, PhD, professor 
C.E. Lamberton, PhD, professor 
B.A. Qasmi, PhD, assistant professor 
D.C .. Taylor, PhD, professor 

Home Economics 

G.D. Tidemann, PhD, associate professor and acting dean 
M.G. Crews, PhD, professor and head 
P.G. Krishnan, PhD, associate professor 
L.A. Scholten, MS, instructor (resigned 6/ 6/ 94) 

Horticulture, Forestry, Landscape and Parks 

W.C. Johnson, PhD, professor and head 
S.E. Boettcher, MS, research assistant 
M.E. Enevoldsen, MS, research associate 
N.P. Evers, BS, instructor 
A. Fennell, PhD, assistant professor 
D. Gebur, BS, research assistant 
J.F. Harbage, PhD, assistant professor 

C.A. Hoss, MS, research assistant 
P.O. Prashar, PhD, professor 
P.R. Schaefer, PhD, associate professor 
R.L. Stubbles, PhD, assistant professor 

Plant Science 

F.A. Cholick, PhD, professor and head 
C.M. Baker, PhD, research associate (postdoc) 
D.L. Beck, PhD, associate professor, manager, Dakota Lakes 

Research Farm 
R.K. Berg, Jr., PhD, assistant professor, manager, SESD 

Research Farm 
B.H. Bleakley, PhD, assistant professor 
A.G. Bly, MS, research associate 
A.A. Boe, PhD, professor 
M.A. Boetel, MS, research associate 
R.R. Bortnem, MS, research associate 
K.A. Brix-Davis, MS, research associate 
G.W. Buchenau, PhD, professor (retired 6/30/94) 
E.T. Butler III, PHD, adjunct associate professor 
C.G. Carlson, PhD, professor 
C.D. Carter, PhD, associate professor 
M.A. Catangui, PhD, research associate (postdoc) 
L.D. Chandler, PhD, adjunct professor 
T.E. Chase, PhD, assistant professor 
D.E. Clay, PhD, assistant professor 
S.A. Clay, PhD, associate professor 
R.D. Collins, assistant professor 
J.J. Doolittle, PhD, assistant professor 
C.D. Dybing, PhD, adjunct professor (USON ARS) 
M.M. Ellsbury, PhD, adjunct associate professor 

(USDNARS) 
P.O. Evenson, MS, professor 
B.G. Farber, MS, research associate, manager, Central 

Research Station 
P.E. Fixen, PhD, adjunct associate professor 
B.W. Fuller, PhD, assistant professor 
R.H. Gelderman, PhD, associate professor, manager, Soil and 

Plant Analytical Lab 
K.A. Grady, MS, assistant professor 
S.D. Haley, PhD, assistant professor 
L.A. Hall, MS, research associate 
R.G. Hall, PhD, professor 
L. Hammack, PhD, adjunct assistant professor 
S.L. Hanson, BS, research assistant 
J.A. Ingemansen, MS, manager, Foundation Seed Stocks 
P.J. Johnson, PhD, assistant professor 
A.L. Kahler, PhD, adjunct professor 
D.G. Kenefick, PhD, professor 
R.W. Kieckhefer, PhD, adjunct professor (USDNARS) 
K.D. Kephart, PhD, associate professor 
J.A. Koepke, BS, research assistant 
R.A. Kohl, PhD, professor 
M.A. Langham, PhD, assistant professor 
G.D. Lemme, PhD, adjunct professor 
M.J. Lindstrom, PhD, adjunct associate professor 

(USDNARS) 
D.D. Malo, PhD, professor 
W.C. Moldenhauer, PhD, adjunct professor (USDNARS) 
A.E. Olness, PhD, adjunct associate professor (USON ARS) 
R.J. Pollmann, MEd, associate professor, manager, Seed 

Certification Service 
D.L. Reeves, PhD, professor 
D.H. Rickerl, PhD, associate professor 
J.R. Rickertsen, MS, research associate 
W.E. Riedell, PhD, adjunct assistant professor (USDNARS) 
J.C. Rudd, PhD, assistant professor .. 
K.A. Scholes, MS, research associate 
J.A. Schumacher, MS, research associate 
T.E. Schumacher, PhD, professor 
R.A. Scott, PhD, assistant professor 
J.D. Smolik, PhD, professor, manager, Northeast Research 

Farm 
C.E. Stymiest, MS, associate professor 
G.R. Sutter, PhD, adjunct professor (USDN ARS) 
F. Sutton, PhD, associate professor 
E.B. Turnipseed, PhD, assistant professor, manager, Seed 

Testing Lab 
M.F. Westgate, PhD, adjunct associate professor 

(USDNARS) 
Z.W. Wicks III, PhD, professor 
H.J. Woodard, PhD, assistant professor 

Rural Sociology 

J.L. Satterlee, PhD, professor and head 
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Station Biochemistry 

L.I. Peterson, PhD, professor and head (began 7 /94) 
H.G. Hecht, PhD, professor and acting head (8/93-7/94) 
N.A. Anderson, BA, research assistant 
R.J. Emerick, PhD, professor 
D.P. Evenson, PhD, professor 
J.E. Houglum, PhD, professor 
W.P. Jensen, PhD, professor 
L.K. Jost, MS, research assistant 
H. Kayongo-Male, PhD, associate professor Goint 

appointment with Biology/Microbiology) 
D.G. Kenefick, PhD, professor Goint appointment with Plant 

Science) 
D.P. Matthees, PhD, professor 
D.C. McFarland, PhD, adjunct assistant professor 
LS. Palmer, PHD, professor 
F. Sutton, PhD, research associate 
N.J. Thiex, MS, assistant professor 
T.P. West, PhD, associate professor 

Veterinary Science 

J.U. Thomson, DVM, MS, associate professor and head 
D.A. Benfield, PhD, professor 
C. Chase, DVM, PhD, assistant professor 
J. Christopher-Hennings, DVM, MS, research associate 
D.H. Francis, PhD, professor 
L.D. Holler, DVM, PhD, assistant professor 
D.J. Hurley, PhD, associate professor 
D.D. Johnson, DVM, PhD, professor 
D.W. Miskimins, DVM, MS, assistant professor 
D.T. Nelson, DVM, MS, professor 
E.A. Nelson, PhD, assistant professor 
G.B. Srinivas, DVM, MS, research associate 
I.J. Stotz, MS, instructor 
M.J. Yeager, DVM, PhD, assistant professor 
D. H. Zeman, DVM, PhD, associate professor 

Wildlife and Fisheries Sciences 

C.R. Scalet, PhD, professor and head 
C.R. Berry, PhD, adjunct professor 
M.L. Brown, PhD, assistant professor 
W.G. Duffy, PhD, adjunct assistant.professor 
L.D. Flake, PhD, professor 
K.F. Higgins, PhD, adjunct associate professor 
D.E. Hubbard, PhD, assistant professor 
J.A. Jenks, PhD, assistant professor 
D.W. Willis, PhD, associate professor 

Projects 

Agricultural Engineering 

G-043, Application of machine vision to the selective 
mechanical harvest of mushrooms; Humburg 

H-053, Environmental factors that affect pig health; 
Anderson 

H-063, Design and analysis of agricultural structures; 
Anderson 

H-133, Influence of irrigation and drainage design on 
discharge water quality and com profitability; DeBoer, 
Chu 

H-163, Extrusion processing as a value enhancing technique 
for agricultural materials; Julson, Krishnan 

H-192, Root growth and soil impedance; Alcock, Myers 
R-239, Variables in agricultural weather information 

systems; DeBoer, Stange, Chu, Werner 
H-243, Modeling groundwater recharge from vadose zone to 

aquifer; Chu 
H-261 , End effector design for automated handling of 

biological materials; Humburg 
H-271, Machine vision as a sensor for automation in 

agriculture; Humburg 

Animal and Range Sciences 

R-079, Genetics of body composition in beef cattle; Marshall 
H-090, Overstory, understory, and soil water relationships of 

hydrologic units in the Black Hills; Gartner 
H-101, Physiological and nutritional interactions that affect 

growing pigs; Hamilton, Libal 



H-141, Low fat meat snack food: procedures, shelf life, and 
raw materials; Costello, Romans, Crews 

H-151, Beef cow production efficiency and the interaction of 
plane of nutrition and genotype; Birkelo, Marshall, 
Miller 

H-203, Quality grade prediction and implant strategy as 
marketing tools for feedlot cattle; Wagner 

H-213, Effects of melengestrol acetate and prostaglandin on 
postpartum reproduction in beef cows; Miller 

H-223, Patterns of utilization on season-long and spring­
deferred pastures; P. Johnson 

H-232, Metabolizable protein requirements of cattle during 
rapid growth; Pritchard 

H-251, Improving the composition and location of a~al fat 
to make meat more healthful; Romans 

H-253, Nutritional management to minimize costs and 
improve reproductive performance of beef cows; Pruitt 

H-290, Effects of balance and level of indispensable amino 
acid on daily feed intake by swine; Hamilton, Libal 

H-292, Development of a field guide to the vascular plants of 
the Black Hills; J. Johnson 

H-301, Nutrition and management influencing reproductive 
efficiency of swine; Libal, Hamilton 

H-333, Lean gain in pigs: prediction of Jean growth and 
identification of factors affecting Jean growth; Libal, 
Hamilton 

H-340, Cattle and sheep grazing alone and in combination 
on the Northern Great Plains; Kronburg 

R-342, Increased efficiency of sheep production; Slyter 
R-390, Factors regulating protein synthesis, degradation, and 

growth in skeletal muscle; McFarland 
G-392, Grazing and drought tolerance of grazing ecotypes: 

establishment; P. Johnson, Boe 
H-433, Leafy spurge interactions with livestock and rats; 

Kronberg, Phelps 
SD-9303587, Heterogeneity in growth factor response of 

myogenic satellite cell populations, McFarland 

Biology/Microbiology 

H-143, Bioconversion of ethanol production byproducts into 
acetate (CMA); Gibbons 

H-162, Enhanced growth and reproductive efficiency; 
Granholm 

H-221, Rapid fixation and selection for agronomic characters 
through auther culture of spring wheat hybrids; Chen, 
Cholick, Bucheneau 

H-222, Nitrite reductase gene of Azospirillum brasilense and 
nitrite assimilation; Westby 

H-231, Molecular biology of a mammalian gene which 
regulates carcass size, fertility, and obesity; Westby 

G-233, Developmental regulation of soybean fatty acid 
synthesis; Cheesbrough 

H-311, Echinacea: a potentially new oils crop for the Great 
Plains; Reese 

G-402, Interaction of superantigens with lymphocytes from 
cattle and swine, Hurley 

Dairy Science 

H-083, Improving quality and microbial safety of dairy 
products; Henning 

H-093, Composition, quality, and consumer acceptance of 
milk and dairy products; Baer 

H-103, Improvement of the quality of Jowfat cheese; Mistry 
H-113, Analysis of dairy products; Parsons, Nonheimer 
R-172, Dairy herd management strategies for improved 

decision making and profitability; Brouk 
R-202, Metabolic relationships in nutrients for lactating 

cows; Schingoethe 
H-212, Whey utiliztion by dairy cattle; Schingoethe 
H-413, Reduction of reliance on antibiotics in dairy cattle 

, through nutritional irnmunoenhancement; Franklin 

Economics 

H-011, Sustainability of "organic" vs "conventional" beef 
production in South Dakota; Taylor, Feuz 

H-024, Economic implications of current marketing 
arrangements for slaughter cattle; Fausti 

H-081, Analysis of seasonal patterns in grain prices and 
evaluation of alternative grain marketing strategies; 
Qasmi 

H-152, Crop production functions: economic implications for 
South Dakota; Franklin 

H-181, Economic and environmental implications of 
conservation reserve program contract expiration in 
South Dakota; Janssen 

H-191, Policy and economic aspects of sustainable cropping 
systems; Dobbs 

H-241, Farm financial management of successful family 
farms in South Dakota; Janssen 

R-291, Regulator, efficiency, and management issues 
affecting rural financial markets; Lamberton 

H-302, Acreage supply response for major crops for South 
Dakota; Ellingson 

R-303, Domestic and international marketing strategies for 
U.S. beef; Feuz 

H-370, Economics of rangeland improvement; Beutler 

Home Economics 

R-123, Enhancing health and safety through personal 
protective equipment; Scholten 

H-211, Adipose tissue composition and chronic disease 
patterns; Crews, SiJ1UI1ons 

H-273, Near infrared reflectance technology in the 
measurement of fatty acids and amino acids in oats and 
soybeans; Krishnan, Kephart 

Horticulture, Forestry, Landscape and Parks 

MS-022, Strategies of resolving forest production vs forest 
recreation conflicts in the Black Hills of South Dakota 
and Wyoming; Stubbles 

R-042, Rootstock and interstem effects on pome and stone 
fruit trees; Fennell 

H-052, Environmental stress and fruit production in South 
Dakota; Fennell 

H-069, Vegetable breeding, evaluation, production, and 
cultural practices to increase yield; Prasher 

MS-173, Genetic diversity in native and planted population 
of Juniperu.s virginiana L. ; Schaefer 

MS-263, Genetic improvement of agroforestry tree spcies; 
Schaefer 

MS-299, Evaluation and propagation of superior selections 
of native and introduced trees and shrubs for South 
Dakota; Evers 

H-403, Micropropgation of Echinacea spp. E. augustifolia, E. 
pallida, and E. pupurea; Harbage 

G-422, Gene expression during photoperiodic induction of 
bud dormancy in grapes, Fennell 

Plant Science 

G-013, SDAES participation in NAPIAP; S. Clay 
H-014, Elateridae of the Northern Great Plains; P. Johnson 
H-021, Soybean breeding and genetics; Scott 
H-023, Agricultural management: a systems approach; D. 

Clay . . 
H-031, Etiology and epidemiology of plant viruses in South 

Dakota; Langham 
R-033, Forage protein characterization and utilization for 

cattle; Kephart 
G-041, Tillage induced microrelief impacts on N03 and 

atrazine movement in soils; D. Clay, T. Schumacher, S. 
Clay, Bischoff 

H-060, Molecular genetics of lipid and protein biosynthesis 
in oilseed crops; Carter 

G-061, Mapping quantitative trait loci (QTI..) using molecular 
markers in cultivated oats; Reeves, Kahler, Butler 

H-062, Phosphate buffering capacity in select South Dakota 
soils; Doolittle, Gelderman 

H-073, Water flow through weathered glacial till: description 
and measurement; Kohl, J. Schumacher, Carlson, 
DeBoer, Doolittle 

R-078, Interaction of nematode-host variability and abiotic 
factors on crop losses; Smolik 

H-091, Soybean in vitro; Carter 
H-092, Development and utilization of oats and rye adapted 

in South Dakota; Reeves 
H-102, Correlation, calibration, and interpretation of soil 

and plant tests; Gelderman 
H-111, Agricultural management impacts on wetlands; 

Rickerl, Bleakley, Hubbard 
H-118, Amelioration of claypan or formerly cultivated clay­

rich soils to increase range forage production; White 
H-132, Management of nonhem and western com 

rootworms in South Dakota; Fuller, Sutter, Boetel 
H-153, Metabolic and genetic consequences on inverted 

solute regulation resulting from freeze selection; 
Kenefick, Sutton, Haley 

R-161, Introduction, multiplication, evaluation, preservation, 
documentation, enhancement, distribution, and 
utilization of plant germplasm; Wicks 
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H-199, Frozen soil effects of herbicide movement and weed 
ecology in conventional and alternative management 
systems; S. Clay 

H-201, Abscissic acid regulated genes in freeze resistance of 
barley; Kenefick, Sutton, Cheesbrough 

H-229, Expert systems for scheduling fungicide applications 
for wheat disease control; Buchenau, Gallenberg 

H-230, Tillage and crop rotations for eastern South Dakota; 
Berg 

H-250, Root system responses to stress: soil compaction in 
conservation tillage systems; T. Schumacher 

H-269, Alternative farming systems; Smolik 
H-280, Environmental and biological stress in wheat; 

Cholick 
H-283, Breeding perennial grasses and legumes for forage, 

wildlife habitat, and resistance to insect-related stresses; 
Boe, Kephart 

H-293, Technology transfer of applied/basic soils 
information for agriculture and environment of South 
Dakota; Malo 

H-309, Oilseed breeding and genetics; .Grady 
R-312, Forage crop genetics and breeding; Boe 
H-313, Genetics of fungal pathogens of row crops; Chase 
H-323, Com genetics, physiology, and breeding; Wicks 
G-332, Molecular genetic variability within the soilMme 

plant pathogen Macrophomina phaseolina; Chase 
H-341, Isolation and uses of actinomycetes associated with 

roots of grasses; Bleakley, Rickerl, T. Schumacher 
H-343, Spring wheat breeding and genetics; Rudd, 

Buchenau · 
G-352, Spatial variability of selenium in potentially irrigable 

glacial till soils; Doolittle, Kohl, DeBoer 
H-353, Soil specific fertilizer, pesticide, salinity, and 

sediment management; Carlson, J. Schumacher 
H-363, Alfalfa forage yield, quality, and establishment; 

Kephart 
R-373, Impact of accelerated erosion on soil properties and 

productivity; T. Schumacher, Lindstrom 
G-382, Application of the barber-cushman model in 

improving P efficiency in field com; Woodard, T. 
Schumacher 

H-383, Fertilizer management and nutrient use efficiency in 
field crops; Woodard 

H-388, Biological control of insects affecting seed production 
of forage legumes and grasses; McDaniel 

H-393, Conservation compliance in western South Dakota; 
Stymiest 

R-400, Biological and ecological basis for a weed model to 
reduce herbicide use in com; S. Clay 

S-401 , Foundation Seed Stock; Ingemansen 
S-402, Seed certification; Pollmann 
S-403, Seed testing; Turnipseed 
S-404, Variety testing; Bonnemann 
S-406, Survey entomologist; Fuller 
R-410, Nutrient management to sustain productivity while 

protecting surface and ground water quality; Gelderman 
R-423, Thifensulfuron-methyl magnitude of residue on flax; 

S. Clay, Wrage 
H-443, Management factors required to urilize cool-season 

crops as replacements for summer fallow in no-till 
winter wheat systems; Beck 

SD-9304149, Strategy to identify genes Jinked directly to 
freeze resistance; Sutton 

Rural Sociology 

H-112, Census data center; Satterlee 

Station Biochemistry 

H-099, Mineral nutrition and metabolism in animals; 
Emerick, Kayongo-Male, Pritchard 

H-110, Flow cytometry; Evenson 
H-1'\9, Analysis of selected herbicides and fungal 

metabolism; Matthees 
H-171, Com-based fungal polysaccharide production; West 
H-209, Biochemistry of selenium; Palmer, Olson 
S-407, Analytical services; Thiex 

Veterinary Science 

R-082, Prevention and control of enteric diseases of swine; 
Francis, Benfield 

AH-131, Epidemiology and control of johne's disease in 
South Dakota livestock; Johnson, Fawcett, Bjordahl 

AH-182, Chlamydia infection in the intestines of pigs; 
Nietfeld, Leslie-Steen 



H-183, Objective measure of stress and its physiological 
effects of stress on the immune response of cattle and 
swine; Hurley, Walker 

AH-193, Early events (binding and entry) in the 
pathogenesis of porcine rotaviruses; Benfield, Erickson 

AH-242, Identification of the respiratory epithelial cell 
receptor for bovine herpesvirus 1; Chase 

G-252, Analysis of porcine intestinal receptors in which 
Escherichia coli K88 bind; Francis, Bosworth, Erickson 

AH-262, Identifying pigs that are inherently resistant or 
susceptible to colibacillosis; Francis 

H-272, Role of boar semen in the transmission of swine 
infertility and respiratory syndrom (SIRS); Yeager, 
Hennings, Benfield 

R-281, Bovine respiratory disease: risk factors, pathogens, 
diagnosis, and management; Miskimins, Thomson, 
Leslie-Steen 

G-322, Pathogenetic mechanisms of swine infertility and 
respiratory syndrome (SIRS) virus; Benfield, Collins, 
Hurley 

SD-9304186, Consequences of interaction of bovine 
herpesviruses with mononuclear leukocytes; C. Chase, 
Hurley 

Wildlife and Fisheries Sciences 

H-012, Assessment of movements, density, and depredadon 
patterns of white-tailed deer at Sand Lake National 
Wildlife Refuge, South Dakota; Jenks 

MS-051, Wood ducks and prairie woodlands: artificial 
nesting structures, brood survival, and habitat in South 
Dakota; Flake 

H-071, Northern pike management in South Dakota ponds 
and small lakes; Scalet 

H-072, Assessment of fisheries management options for 
South Dakota ponds; Willis 

S-492, South Dakota Cooperative Fish and Wildlife Research 
Unit; Beny, Higgins 

Artides, publications 
If you are interested in any of these articles or publications and 
cannot reach the author listed, contact the department under 
which the reference appears. Some of the authors may be 
graduate students who have completed their studies and left 
SDSU. The department will be able to assist you. 

Biology /Microbiology 

Refereed journal articles: 
Christopher-Hennings, J., J.A. Willgohs, D.H. Francis, 

U.A.K. Raman, R. Moxley, and D.J. Hurley. 1993. 
lmmunocompromise in gnotobiotic pigs induced by 
verotoxin-producing Escherichia coli (0111:NM). 
Infect Immun 61(6) :2304. 

Feghahati, S.M.J. and R.N. Reese. 1994. Ethylene 
enhanced germination of Echinacea angustifolia 
D.C. seeds. J Amer Hort Sci 119:853. 

Granholm, N.H. 1993. Yellow mouse: a productive 
model for an interdisciplinary approach to 
investigate metabolic stress. Proc, Biostress 
Syrriposia:22. Brookings: SDAES. 

Granholm, N.H., M. Bien, K. Carter-Lund, G.R. Cizadlo, 
G.A. Dickens, M.R. Diggins, D.J. Hurley, E.A. 
Larson, D. Monroe, P. Ramasastry, U. 
Seetharaman, C. Westby, and L. Wipf. 1993. 
Causes of metabolic stress in yellow mice: a model 
for animal productivity and human health. Proc, 
Biostress Symposia:29. Brookings: SDAES. 

Hagen, D.C., L.K. Bruhn, C.A. Westby, and G.F. 
Sprague. Transcription of alpha-specific genes in 
Saccharomyces cerevisiae: DNA sequence 
requirements for activity of the coregulator alphal. 
Mol Cell Biol 13:6866. 

Hurley, D.J ., R.A. Wilson, C.L. Baldwin, A.M. Mastro, 
and J-Y. Liu. 1994. Characterization of bovine 
lymph node cells with leukocyte specific 
monoclonal antibodies. Vet Immunol 
Immunopathol 40:49. 

Hurley, D.J., L.S. Nelson, and T.L. Fraser. 1994. 
Evidence supporting the mechanisms of enteric 
protection provided by colostral whey feed 
supplements. Proc, Am Assoc Bovine Pract (in 
press). 

Neiger, R.D., T.J. Johnson, D.J. Hurley, K.F. Higgins, 
G.E. Rottinghaus, and H. Stahr. 1994. Short term 
effect of low concentrations of dietary aflatoxin 
and T-2 toxin on mallard ducklings. Avian Dis (in 
press) . 

Westby, C.A., K.Y. Choi, B.A. Leonard, T. Gors, and P.F. 
Roessler. Physiological and gene engineering 
studies on an important soil bacterium to create 
strains useful in removing toxic levels of nitrate 
and nitrite in the environment. Proc, Biostress 
Symposia:63. Brookings:SDAES. 

Other reports: 
Baker, S., J. Jessen, D.J. Hurley, and C.C.L. Chase: 

1993. Bovine leukocytes infected with Bovine 
Herpesvirus 1 (BHV-1) express BHV-1 proteins. 
74th Conf Res Workers in Animal Diseases (abstr). 

Baker, S., J . Jessen, D.J. Hurley, and C.C.L. Chase. 
1994. Bovine leukocytes infected with Bovine 
Herpesvirus 1 (BHV-1) express BHV-1 proteins. 
First Ann Biostress Poster Session (abstr). 
Brookings: SDAES. 

Benson, S.T. and W.R. Gibbons. 1994. Using 
Clostridium thermoaceticum to produce CMA from , 
corn processing byproducts. Corn Utilization Conf 
V (abstr). 

Bleakley, B. and X. Chen. 1993. Characterization of 
Photorhabdus luminescens isolated from humans. 
53rd Ann NC Branch Mtg, Amer Soc for Micro 
(poster). 

Bleakley, B., S. Hansen, and C. Kallemeyn. 1993. 
Biological control of tan spot and scab of wheat. 
53rd Ann NC Branch Mtg, Amer Soc for Micro 
(poster) . 

Chase, C.C.L., D.J. Hurley, and G.J. Letchworth III. 
1993. Interactions of bovine herpes virus 1 with 
bovine fibroblasts. 7th Ann Bovine Herpesvirus 
Wkshp. 

Dillavou, G., N. Swier, R. Larson, N.H. Granholm, and 
M.R. Diggins. 1994. Luteinizing hormone levels in 
relationship to age and weight in the lethal yellow 
mouse. Proc, SD Acad Sci 73:(in press). 

Feghahati, S.M.J. and R.N. Reese. 1993. Examination 
of genetic diversity in Echinacea angustifolia using 
restriction fragment length polymorphisms (RFLP). 
Proc, SD Acad Sci 72:(in press) (abstr). 

Feghahati, S.M.J. and R.N. Reese. 1993. Effects of 
prechill, light and ethylene on overcoming 
dormancy in seeds of E. angustifolia . Plant Physiol 
102(suppl) :416 (abstr). 

Fox, S.L., S.A. Bock, and W.R. Gibbons. 1994. 
Developing improved strains of Clostridium 
thermoaceticum via mutagenesis for CMA 
production from corn processing byproducts. Corn 
Utilization Conf V. 

Fox, S., S. Bock, and W.R. Gibbons. 1993. 
Development of a cost effective medium for 
production of acetic acid by Clostridium 
thermoaceticum. NC Branch, Am Soc Microbiol 
(abstr). 

Fraser, T.L. and D.J. Hurley. 1993. Bovine colostrum 
effects the toxin activity of bacterial toxins in vitro. 
Intestinal Bacteria. 53rd Ann Mtg NC Branch, 
Amer Soc for Microbiol (abstr) . 

Fraser, T.L., Q.C. Bury, and D.J. Hurley. 1993. 
Colostral whey preparations fnhibit the binding of 
enteric viruses and bacterial toxins to HEp-2 cells 
in culture. SD EPSCoR Mtg (abstr) . 

Frohling, L.E., T.L. Fraser, and D.J. Hurley. 1993. 
Bacterial toxins have mitogenic and/or inhibitory 
effects on bovine lymphocytes. 53rd Ann Mtg, NC 
Branch Amer Soc Microbial (abstr). 

Frohling, L.E., T.L. Fraser, and D.J. Hurley. 1994. 
Bacterial toxins have inhibitory and mitogenic 
effects on bovine peripheral blood lymphocytes. 
First Ann Biostress Poster Session (abstr). 
Brookings: SDAES. 

Granholm, D.E., R.N. Reese, and N.H. and Granholm. 
1994. Effects of the lethal yellow allele on cysteine 
and glutathione concentrations in regenerating hair 
follicles of agouti mutant mice. Pigm Cell Res 7: (in 
press) (abstr) . 

Granholm, D.E., R.N. Reese, and N.H. Granholm. 
1994. Effects of the lethal yellow allele on thiol 
concentrations in regenerating hair follicles of 
agouti mutant mice. Proc, SD Acad Sci 73:(in 
press) (abstr) . 

Hansen, S.A. and B.H. Bleakley. Screening of wheat 
foliage, wheat residue, and corn roots for microbial 
antagonists of the causative agents of tan spot and 
scab of wheat. 79th Ann Mtg, SD Acad Sci. 
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Herold, T.S., T.D .. Cutler, and D,J. Hurley. 1993. 
Staphylcoccal enterotoxins act as superantigens in 
bovine and porcine peripheral blood lymphocytes. 
53rd Ann Mtg, NC Branch Amer Soc Microbial 
(abstr). . 

Herold, T.S., T.L. Fraser, and D.J. Hurley. 1994. 
Characterization of staphylococcal enterotoxins as 
superantigens in bovine peripheral blood 
lymphocytes. First Ann Biostress Poster Session 
(abstr) . Brookings: SDAES. 

Hofer, P.H. and R.N. Reese. 1994. Methacrylate 
embedding and differential staining of plant 
tissues: a new protocol. Proc, SD Acad Sci 73: (in 
press). 

Hurley, D.J. 1994. Summary of neonatal immunity and 
the control of the immune response. Western 
Regional Sales Mtg, SmithKline Beecham. 

Hurley, D.J . 1993. Neonatal immunology in review. 
Ann Mtg SDVMA. 

Hurley, D.J. and B.K. Walker. 1993. Fluorescent 
measurements of short, intermediate and long 
range order in _the membranes of living cells. SD 
EPSCoR Mtg (abstr). 

Hurley, D.J. and Swanson, R.J. 1994. Federal 
regulations in the use of animals in research: The 
IACUC and the university veterinarian. SDSU Bio 
Sci PhD program. 

Jessen, J .R., B.K. Walker, L. Braun, D.J. Hurley, and 
C.C.L. Chase. 1993. Use of bovine herpes virus 1 
(BHV-1) to study early intracellular events in 
mitogenesis. SD EPSCoR Mtg (abstr) . 

Jessen, J.R., B.K. Walker, L. Braun, D.J. Hurley, and 
C.C.L. Chase. 1993. Use ofBovine Herpesvirus 1 
(BHV-1) to study early intracellular events 
mitogenesis. 74th Conf Research Workers in 
Animal Diseases (abstr). 

Jessen, J., B.K. Walker, L. Braun, D.J. Hurley, and 
C.C.L. Chase. 1993. Analysis of intracellular 
mitogenic events elicited by bovine herpesvirus 1 
(BHV-1) . 53rd Ann Mtg, NC Branch Amer Soc for 
Microbiol (abstr). 

Larson, R., G. Dillavou, N. Swier, N.H. Granholm, and 
M.R. Diggins. 1994. Measurement of estradiol 
levels in the lethal yellow mouse. Proc, SD Acad 
Sci 73:(in press) . 

Monroe, D.G., M.R. Diggins, and N.H. Granholm. 
1994. Effect of the Ay allele of the agouti locus on 
concentration of alpha-melanocyte stimulating 
hormone in lethal yellow (Ay/a) and nonagouti 
black (a/a) mice. Proc, SD Acad Sci 73:(in press) 
(abstr). 

Monroe, D.G., L.D. Wipf, M.R. Diggins, D.P. Matthees, 
and N.H. Granholm. 1994. Lethal yellow gene 
modulation of melanotropins - agouti locus. 
Pigment Cell Res 7:(in press) (abstr). 

Nagel, L.M. and R.N. Reese. 1994. Prevention of 
soybean (Glycine max) flower abortion and by 
direct application of 6-benzyladenine to the xylem 
stream. Proc, SD Acad Sci 73 :(in press) (abstr). 

Nelson, L.S., J. Dutt, and D.J. Hurley. 1993. Effects of 
antibody-rich and antibody-poor preparations of 
bovine colostrum on the growth of eight strains of 
intestinal bacteria. 53rd Ann Mtg, NC Branch Amer 
Soc for Microbiol (abstr). 

Nelson, L.S., J. Dutt, T. Fraser, and D.J. Hurley. 1994. 
Bovine colostral whey inhibits growth of 
pathogenic intestinal bacteria and simultaneously 
affects binding to epidermoid cells. First Ann 
Biostress Poster Sessi!'.)n (abstr). Brookings: 
SDAES. 

Nelson, L.S., J. Dutt, T. Watzel, and D.J. Hurley. 1993. 
Effects of colostral whey and its components on the 
growth and binding of bacteria. SD EPSCoR Mtg 
(abstr). 

Nelson, L.S., T.L. Fraser, J. Dutt, and Hurley, D.J. 
1994. Bacteriostatic and baceteriocidal effects of 
colostral whey on enteric baceteria and binding to 
HEp-2 cells. Virulence Mechanisms of Bacterial 
Pathogenesis (abstr) . 

Ramasastry, P., D.G. Monroe, S. Hagen, M.A. 
Dvoracek, D.E. Granholm, C.A. Westby, and N.H. 
Granholm. 1993. Effects of Ayon tyrosinase 
activity. Pigm Cell Res 6(Part 2):300 (abstr). 

Reese, R.N. 1993. Sulfur metabolism and cadmium 
tolerance in plants. Proc, Biostress Symposia:46. 
Brookings: SDAES. 

Rudd, J.C., G.W. Buchenau, B.G. Farber, C.H. Chen, R. 
Yu, and I.A. delBlanco. 1994. Progress report on 
spring wheat breeding in South Dakota. Ann 
Wheat NewsLett 40:310. 



Seetharaman, U., D.J. Hurley, and N.H. Granholm. 
1993. Effects of Ay and alpha-MSH on lectin­
induced lymphocyte proliferation - Agouti locus. 
Int Pigm Cell Conf (abstr) . 

Seetharaman, U., D.J. Hurley, and N.H. Granholm. 
1993. Effects of Ay and a-MSH on lectin-induced 
lymphocyte proliferation - agouti locus. Pigm Cell 
Res 6(Part 2):311 (abstr). 

Shin, H.K. 1994. Anther culture of selected South 
Dakota spring wheat (Triticum aestivum L.) 
breeding stock. PhD thesis . Brookings: SDSU. 

Shin, H.K., C.H. Chen, R. Yu, J.C. Rudd, F.A. Cholick, 
and G.W. Buchenau. 1994. Improved anther 
culture method for production of dihaploid spring 
wheat lines. Proc, SD Acad Sci 73:(in press) . 

Simon-Stoos, K., B.K. Walker, and D.J. Hurley. 1994. 
Evaluation of stress hormone induced 
immunological alterations. First Ann Biostress 
Poster Session (abstr). Brookings: SDAES. 

Van't Hui, J. and W.R. Gibbons. 1993. Optimizing 
production of the bacteriocin nisin by a lactic 
Streptococcus. NC Branch, Amer Soc Microbiol 
(abstr). 

Van't Hui, J.S. and W.R. Gibbons. 1994. Use of resin 
packed columns for in-situ recovery of lactic acid in 
free and immobilized cell systems. Com Utilization 
ConfV. 

Vanderlaan, M. and R.N. Reese. 1993. Effects of 
cytokinin treatment on flower set and nitrogen 
metabolism in raceme tissues of soybeans (Glycine 
max). Proc, SD Acad Sci 72:(in press) (abstr). 

Viles, A.L. and R.N. Reese. 1994. Allelopathic 
potential of aqueous extracts and volatile 
compounds from Echinacea angu.stifolia roots and 
shoots. Proc, SD Acad Sci 73:(in press) (abstr) . 

Wassom, J.J., R.N. Reese, T.E. Schumacher, and Z.W. 
Wicks III . 1993. Diurnal osmotic adjustment, 
praline and drought tolerance of maize topcrosses . 
Plant Physiol 102(suppl) :898 (abstr) . 

Welbon, C.C., D.J. Hurley, and C.C.L. Chase. 1994. 
Effects of serum concentration on mitogenesis in 
Madin-Darby Bovine Kidney (MDBK) cells. 79th 
Ann Mtg, SD Acad Sci. 

Westby, C.A. and S. Talib. 1994. Regulation of 
Azospirillum brasilense Sp7 ANR and ANIR genes. 
Ann Mtg, Amer Soc Microbial: 212 (abstr). 

Wipf, L.D., D.P. Matthees, and N.H. Granholm. 1994. 
Evidence that the murine lethal yellow gene does 
not modulate acetylation of alpha-Melanocyte 
Stimulating Hormone. Proc, SD Acad Sci 73 :(in 
press) (abstr). 

Wipf, L.D. 1994. Study of acetylation of alpha­
Melanocyte Stimulating Hormone (aMSH) in lethal 
yellow (Ay/a) and nonagouti black (a/a) mice 
(CS7Bl./6J). MS thesis. Brookings: SDSU. 

Wipf, L.D., D.G. Monroe, M.R. Diggins, D.P. Matthees, 
and N.H. Granholm. 1993. Melanotropin 
imbalance in yellow mice (Ay- agouti locus) . Pigm 
Cell Res 6(Part 2):311 (abstr). 

Woodraska, P., G.D. Hieb, and N.H. Granholm. 1994. 
Measurement of dopa oxidase activity in hair bulb 
pigment cells of Ay/a and a/a mice using 
Besthom's hydrazone. Proc, SD Acad Sci 73 :(in 
press) (abstr). 

Yu, R., C.H. Chen, F.A. Cholick, G.W. Buchenau, and 
J.C. Rudd. 1993. Screening for tan spot resistance 
through anther culture of spring wheat hybrids. 
Agronomy Abstr: 105. 

Dairy Science 

Refereed journal articles: 
Anderson, D.L., V.V. Mistry, R.L. Brandsma, and K.A. 

, Baldwin. 1993. Reduced fat Cheddar cheese from 
condensed milk. 1. manufacture, composition and 
ripening. J Dairy Sci 76:2832. 

Anderson, D.L. and V.V. Mistry. 1994. Reduced fat 
Cheddar cheese from condensed milk. 2 . 
microstructure. J Dairy Sci 77:7. 

Bowen, D.A. and D.R. Henning. 1994. Coliform 
bacteria and Staphy lococcus aureus in retail natural 
cheeses. J Food Prot 57:253. 

Brandsma, R.L., V.V. Mistry, D.L. Anderson, and K.A. 
Baldwin. 1994. Reduced fat Cheddar cheese from 
condensed milk. 3. accelerated ripening. J Dairy 
Sci 77:897. 

Lightfield, K.D., R.J. Baer, D.J. Schingoethe, K.M. 
Kasperson, and M.J. Brouk. 1993. Composition 
and flavor of milk and Cheddar cheese higher in 
unsaturated fatty acids. J Dairy Sci 76:1221. 

Maiga, H.A., D.J. Schingoethe, F.C. Ludens, W.L. 
Tucker, and D.P. Casper. 1994. Response of calves 
to diets which vary in amounts of ruminally 
degradable carbohydrate and protein. J Dairy Sci 
77:278. 

Mistry, V.V. and D.L. Anderson. 1993. Composition 
and microstructure of low-fat cheese. Food 
Structure 12:259. 

Schingoethe, D.J., E.K. Cassel, and R.J. Baer. 1993. 
Management of nutritional and environmental 
stress confronting dairy cattle. Proc, Biostress 
Symposia:295. Brookings: SDAES. 

Other reports: 
Baer, R.J. 1993. Milk fat modification: reduced 

saturated fatty acid dairy products. Conf on Fat 
and Cholesterol Reduced Foods, Int Business 
Communications. · 

Brouk, M.J. 1994. Com milling co-products for dairy 
rations. Proc, SD Dairy/Forage Conf:1. 

Brouk, M.J. 1994. Net energy for lactation and 
ruminal degradability of wet com distillers grains. 
PhD dissertation. Brookings: SDSU. 

Brouk, M.J., D.J. Schingoethe, and C.P. Birkelo. 1994. 
Milk production and composition from cows fed 
wet com distillers grains. J Anim Sci 72(Suppl 
1):90 (abstr) . 

Dom, D.P. 1994. Heifer rearing and selection 
strategies. MS research paper. Brookings: SDSU. 

Henning, D.R. 1994. Research update. Proc, SD 
Dairy /Forage Conf:51. 

Henning, D.R. 1993. Needs with the food safety and 
quality assurance objective. Amer Dairy Sci Assoc 
Preforum Mtg. 

Henning, D.R. 1993. Significance of E.coli to the 
dairy industry. SD State Dairy Assoc Ann Mtg. 

Henning, D.R. 1993. Should the cheese industry be 
concerned about Escherichia coli 0157:H7. NC 
Cheese Industries Assoc Ann Mtg. 

Madison, R.J ., D.J. Schingoethe, and M.J. Brouk. 
1994. Lactational response of primiparous and 
multiparous cows to supplemental fat. J Anim Sci 
72(Suppl 1) :86 (abstr). 

Madison, R.J., D.J. Schingoethe, and M.J. Brouk. 
1994. Lactational response of cows to 
supplemental fat in summer and winter. J Anim 
Sci 72(Suppl 1) :90 (abstr) . 

Maiga, H.A. 1994. Evaluation of diets containing 
supplemental fat with different sources of 
carbohydrates .for lactating dairy cows. PhD 
dissertation. Brookings: SDSU. 

Mistry, V.V. 1993. Improving the ·sensory 
characteristics of reduced fat cheese. 206th Nat 
Mtg, Amer Chem Soc. . 

Mistry, V.V. 1994. Low fat cheese quality. Proc, SD 
Dairy/Forage Conf:45. 

Mistry, V.V. 1994. Low fat research at the MN/SD 
Dairy Foods Research Center. Proc, Lower Fat 
Cheese Research Coordination Conf. 

Mistry, V.V. 1994. Low fat cheese making principles. 
Continental Colloids Inc. Future Planning Mtg. 

Mistry, V.V. 1994. Basic principles of cheese making. 
SDSU-Klenzade short course: Protecting the milk 
supply. Dairy Science Dept, SDSU. 

Morris, H.A. and R.J. Baer. 1993. Manufacturing of 
cholesterol reduced cheeses. Conf on Fat and 
Cholesterol Reduced Foods, Int Business 
Communications. 

Parsons, J .G. 1994. Dairy Research & Training 
Facility. Proc, SD Dairy/Forage Conf:41. 

Pulgar-Vidal, J. 1994. Utilization of high milk-protein 
powder in bulk starter production and 
manufacturing of Gouda cheese. MS thesis. 
Brookings: SDSU. 

Schingoethe, D.J. 1993. Feeding the high producing 
cows. Proc, Kansas Dairy Day:18. 

Schingoethe, D.J. 1994. Positioning your farm 
operation for bovine somatotropin. Proc, SD 
Dairy/Forage Conf:38. 

Schingoethe, D.J. 1994. Feeding and managing dairy 
calves and heifers. SDCES Extension Extra 4008. 

Schingoethe, D.J. 1994. Feeding and managing dry 
dairy cows. SDCES Extension Extra 4009. 

Schingoethe, D.J., E.K. Cassel, and R.J. Baer. 1994. 
Management of nutritional and environmental 
stress confronting dairy cattle. 1st Ann Biostress 
Poster Session. Brookings: SDSU. 
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Economics 

Refereed journal articles: 
Dobbs, T.L. 1994. Organic, conventional, and reduced 

till farming systems: Profitability in the Northern 
Great Plains. Choices 9(2):31. 

Taylor, D.C. 1994. Review of W.Lockeretz and 
M.D.Anderson, Agricultural research alternatives, 
Lincoln: Univ of Nebraska Press. Amer J Agric Econ 
76(3):(in press). 

Other reports: 
Adamson, D.W. and S.W. Fausti. 1994. Non-monopoly 

theory of union wage differentials. Western Econ 
Assoc Mtg. 

Beutler, M., L.L. Janssen, and T. Ghebremicael. 1994. 
Factors influencing post-contract CRP land use 
decisions in South Dakota. Soc of Rng Mgmt Ann 
Mtg. Econ Staff Pap 94-3. 

Beutler, M. et al. 1994. Hot Springs area Chamber of 
Commerce economic development committee 
resource team report. Funded by Black Hills 
Resource Conserv & Devel Council, Nat Rur Elec 
Coop Assn, Basin Elec Power Coop, and Bl~<;k Hills 
Elec Coop. 

Clark, V., L.L.Janssen, and R. Stover. 1994. Farm 
wives: Work and decision-making. Encyclopedia of 
women and work. New York: Garland Pub,Inc. 

Dobbs, T.L. 1994. Stewardship payments: a potential 
new policy direction for the 1995 farm bill. Econ 
Commentator 331. 

Dobbs, T.L. 1994. Stewardship payments. NASULGC 
farm bill disc pap. Washington,DC: NASULGC Ext 
and Exper Sta Comm on Policy. 

Dobbs, T.L. 1994. Will green payments be part of the 
next farm bill? Dakota Farmer (March):79. 

Dobbs, T.L. and L.D. Henning. 1993. Long-term 
economic performance of alternative, conventional, 
and reduced tillage farming systems in east-central 
and northeast South Dakota. Econ Commentator 
330. 

Dobbs, T.L., J.L.Kelderman, and L.D. Henning. 1994. 
Comparative profitability of alternative, 
conventional, and minimum till farming systems at 
SDSU's Northeast Station. Pl Sci Pamph 73:40. 

Edens, E.R., L.J. Held, and D.M. Feuz. 1993. Risk­
income tradeoffs: Mountain Valley ranching 
systems. Reflections 3(1) :32. 

Fausti, S.W. 1994. Effect of joint-product export 
smuggling on export tax policy. Econ Staff Pap 94-7. 

Fausti, S.W. 1993. Effects of enforcement and taxes in 
a joint export. Econ Staff Pap 93-8. 

Fausti, S.W. 1994. Production uncertainty, 
enforcement, and smugggling: a stochastic model. 
Econ Staff Pap 94-8. 

Fausti, S.W. 1994. Richard Rush, Samuel Southard, 
Louis Mclane, Samuel D. Ingham, and Asbury 
Dickens. IN (B.S. Katz and D. Vencill, eds) 
Biographical essays of the U.S. secretaries of the 
treasury. Westport, CT: Greenwood Press. Econ 
Staff Pap 93-12. 

Fausti, S.W. and R. Bishry. 1994. Deregulation and 
trade liberalization: the Indonesian reform 
program. Ch 9 IN (A.Scaperlands,ed) Proc, 1994 
contemporary working papers in international 
trade and finance. Laredo: Texas A&M University. 

Fausti, S.W. and R. Bishry. 1994. Economic 
development and trade liberalization: the 
Indonesian experience. Econ Staff Pap 94-6. 

Fausti, S.W. and D.M. Feuz. 1993. Effects of 
uncertainty on market structure: the South Dakota 
slaughter cattle market. Current Regional Issues: 1. 
Orlando: Dryden Press. Econ Staff Pap 93-9. 

Fausti, S.W. and D.M. Feuz. 1994. Production 
uncertainty and factor price disparity in the 
slaughter cattle market: theory and evidence. 
Midwest Econ Assoc. Econ Staff Pap 94-9. 

Feuz, D.M. 1994. Maximizing profits throughout the 
complete cattle cycle. Proc, Purina Mills Centennial 
Brood Cow Symp, Eagle Pass Ranch. 

Feuz, D.M. 1994. Slaughter cattle pricing. Econ 
Commentator 336. 

Feuz, D.M. 1994. Terminal markets for fat cattle: Are 
they "lemons" markets? Proc, NCR-134 App Comm 
Price Analysis, Forecasting, and Market Risk Mgmt 
Conf. 

Feuz, D.M., S.W. Fausti, and J.J. Wagner. 1994. Risk 
and market participant behavior in the U.S. 
slaughter cattle market. Econ Staff Pap 94-4. 



Feuz, D.M., J.J. Wagner, and S.W. Fausti. 1993. 
Revenue and risk associated with alternative 
slaughter cattle marketing methods. Proc, W Agric 
Econ Assoc Mtgs. J of Agric and Res Econ 
18(2) :304(abstr). 

Feuz, D.M., J .J. Wagner, and S.W. Fausti. 1994. Beef 
marketing: Offering consumers more lean. F&HR 
45(1):6. 

Ghebremicael, T.H. 1994. Analysis of Conservation 
Reserve Program contracts, CRP contract holders' 
characteristics, and post-CRP land use intentions in 
SD. MS thesis. Brookings: SDSU. 

Gustafson, D. 1993. Analysis of the differences in 
average wages in South Dakota. MS thesis. 
Brookings: SDSU. 

Held, L.J., E.R. Edens, and D.M. Feuz. 1993. Risk­
return relationships for Wyoming Mountain Valley 
ranching systems. Laramie: Dept of Agric Econ, 
WAES. 

Henning, L.D. 1993. Analysis of effects of machinery 
costs on relative profitability of different farming 
systems. Econ Pamph 93-2. 

Henning, L.D. and T.L. Dobbs. 1993. Contribution of 
alfalfa to whole-farm profitability of farming 
systems in northeast South Dakota. Econ Res Rpt 
93-3. 

Janssen, L.L. 1993. Empirical analysis of tenure 
patterns and farm structure. Chpt 18 IN 
(A.Hallarn,ed) Changing size and structure of 
American farms. Boulder: Westview Press. 

Janssen, L.L., M. Beutler, and T. Ghebremicael. 1994. 
Characteristics of and post-contract land use 
intentions for Conservation Reserve Program 
wetland tracts. Soc of Rgn Mgmt Ann Mtg. Econ 
Staff Pap ~4-2. . 

Janssen, L.L., M. Beutler, and T. Ghebremicael. 1994. 
Conservation Reserve Program land use decisions 
in South Dakota. Econ Commentator 338. 

Janssen, L.L., K. Brovold, and B.W. Pflueger. 1994. 
South Dakota agricultural land values and cash 
rental rates: Results from the 1994 SD farm real 
estate market survey. SDAES C 257. 

Janssen, L.L. and T. Ghebremicael. 1994. Post contract 
land use decisions in South Dakota: results from a 
1993 CRP survey. Proc, NC 163 Post Conserv 
Reserve Prog Land Use Conf:42. 

Janssen, L.L., R.G. Stover, and V.L. Clark. 1993. Farm 
financial stress and farm management decisions. 
Proc, Biostress Symposia:267. Brookings: SDAES. 

Janssen, L.L., R.G. Stover, and V.L. Clark. 1993. 
Structure of families and changes in farm 
organization and structure. Chpt 19 IN 
(A.Hallam,ed) Changing size and structure of 
American farms. Boulder: Westview Press. 

Jurrens, L.D. 1993. Evaluation of pre-harvest 
marketing strategies for com and spring wheat in 
SD. MS thesis. Brookings: SDSU. 

Law, H.K. 1993. Evaluation of alternative marketing 
strategies for cull cows. MS thesis. Brookings: 
SDSU. 

Lundeen, A.A. 1994. Health care reform. Econ 
Commentator 335. 

Lundeen, A.A. 1993. Implications of tomorrow's 
environment for agricultural economics programs 
in d(fferent-sized departments and for non-land 
grant universities. Econ Staff Pap 93-13. 

Maiga, H.A. 1994. Animal physical characteristics 
affecting feeder cattle grade and yield price in two 
feeding systems: the marginal value approach. MS 
res paper. Brookings: SDSU. 

Pflueger, B.W., L.L. Janssen, and K. Brovold. 1994. SD · 
agricultural land values and rental practices. Econ 
Commentator 337. 

Qasmi, B.A. 1993. Evaluation of stress on yields of 
major grains in SD: an analysis of historical yields. 
Proc, Biostress Symposia: 123. Brookings: SDAES. 

Qasmi, B.A. 1994. Grain basis patterns for selected 
locations in SD, 1992. Econ Res Rpt 94-3. 

Qasmi, B.A. and A.R. Bender. 1993. Impacts of weather 
on small grain yields in north-central and central 
SD: an analysis of county-level historical data. 
Proc, Biostress Symposia:128. Brookings: SDAES. 

Schulte, J.A. 1994. Risk-income tradeoffs in alternative 
cattle marketing strategies. MS thesis. Brookings: 
SDSU. 

Stebbins, E.C. 1994. Evaluation of irrigated and 
dryland com in Brookings County, using a crop 
simulation model. MS thesis. Brookings: SDSU 

Stover, R.G. , L:L. Janssen, and V.L. Clark. 1993. The 
quality of farming family life as a function of farm 
family stress. Proc, Biostress Symposia:298. 
Brookings: SDAES. 

Taylor, D.C. and D.M. Feuz. 1994. Cattle feedlot 
management in SD. Econ Res Rpt 94-1. 

Taylor, D.C., D.M. Feuz, and H.L. Miller. 1993. Beef 
cattle stress management in SD. Proc, Biostress 
Symposia:307. Brookings: SDAES. 

Home Economics 

Refereed journal articles: 
Krishnan, P.G., W-J Park, K.D. Kephart, D.L. Reeves, 

and G.L. Yarrows. 1994. Measurement of protein 
and oil content of oat cultivars using near-infrared 
reflectance spectroscopy. Cereal Foods World 
V(39)2: 105. 

Krishnan, P.G., J.L. Julson, D.J. Robison, and Y.V. 
Pathak. 1994. Polyethylene-starch extrudates and 
erodible carriers for bioactive materials: I. 
erodibility and in vitro dye release studies. J of Bio 
App V(8) 1 :285. · 

Julson, J., P.G. Krishnan, and T. West. 1994. Com 
flour-polystyrene foam plastic. Proc, Com 
Utilization Conf V. 

Krishnan, P.G., J.L. Julson, and C.A. Pitts. 1994. Use of 
distillers' grains in food stuffs. Proc, Com 
Utilization Conf. V. 

Horticulture, Forestry, Landscape and Parks 

Refereed journal articles: 
Crow, T.R., W.C. Johnson and C.S. Adkisson. 1993. 

Quercus recruitment in a post-agricultural field 
with and without fire . Amer Midland Nat 131:84. 

Harbage, J.F. and D.P. Stimhart. 1993. Anatomical 
observations of adventitious root formation in 
microcuttings of Malus domestica 'Gala.' J Amer Soc 
Hort Sci 118:680. 

Johnson, W.C. 1993. Divergent response of riparian 
vegetation to flow regulation on the Missouri and 
Platte Rivers. Biological Report 19, National 
Biological Survey:426. 

Johnson, W.C. and K.A. Poiani. 1993. Modeling the 
response of prairie wetlands to climatic stress. 
Proc, Biostress Symposia: 102. Brookings: SDAES. 

Johnson, W.C. 1994. Woodland expansion in the Platte 
River, Nebraska: patterns and causes. Ecol 
Monographs 64(1):45. 

Johnson, W.C., L. Thomas, and C.S. Adkisson. 1993. 
Dietary circumvention of acorn tannins by blue 
jays: implications for oak demography. Oecologia 
94:159. 

Poiani, K.A. and W.C. Johnson. 1993. Potential effects 
of climate change on a s.emi-permanent prairie 
wetland. Climatic Change 24:213. 

Poiani, K.A. and W.C. Johnson. Use of a simulation 
model in managing a semi-permanent prairie 
wetland. Long-term dynamics of the Cottonwood 
Lake Site, N.D. National Biological Survey, USDI. 

Prashar, P. and M. Enevoldsen. 1993. Super Chief 
tomato hybrid. HortSci 28(9):959. 

Schaefer, P.R. 1993. Diversity in Great Plains tree and 
shrub plantings. Proc, 2nd Northern Forest 
Genetics Assoc Conf:88. 

Stone, J.M., J.P. Palta, J .B. Bamberg, L.S. Weiss, and 
J.F. Harbage. 1993. Inheritance of freezing 
resistance in tuber-bearing Solanum species: 
evidence for independent genetic control of 
nonacclimated freezing tolerance and cold 
acclimation capacity. PNAS 90:7869. 

Stubbles, R.L. and H. Song. 1994. Brief comparative 
history of the United States's and South Korea's 
national park systems. J American-Canadian 
Studies 3:17. 

Other reports: 
Ball, J . 1994. Plant health care and the public. J 

Arboricult 20:33. 
Ball, J. and D. Graper. 1993. Chlorosis (yellowing) of 

shade tree leaves. SDCES Extension Extra 6026. 
Ball, J. and D. Graper. 1993. Fertilizing landscape trees 

and shrubs. SDCES Extension Extra 6027. 
Ball, J. and D. Graper. 1993. What to do about flood­

damaged trees. SDCES Extension Extra 6025. 
Ball, J., D. Gilbertson, and D. Graper. 1993. Guidelines 

for professional tree and shrub appraisal in South 
Dakota. SDCES Extension Extra 6029. 
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Graper, D. and J . Ball. 1993. Pest alert. Brookings: 
SDCES. 

Graper, D. and P. Prashar. 1993. Exhibiting garden 
vegetables. SDCES 4-H 98 supplement. 

Stubbles, R.L. 1993. Some observations of Korean 
recreation and parks. J. SD Parks. and Recreation 
Assoc. 12(2) :9. 

Plant Science 

Refereed journal articles: 
Bortnem, R., A. Boe, and K.D. Kephart. 1993. Divergent 

selection for forage yield components in 
switchgrass. Proc, XVII Int Grassland 
Congress:430. 

Clay, D.E., S.A. Clay, K. Brix-Davis, and K.A. Scholes. 
1994. Nitrate movement after anhydrous ammonia 
application in a ridge tillage system. J Environ 
Qua! 23:9. 

Clay, D.E., S.A. Clay, Z. Liu, and S.S. Harper. 1994. 
Leaching of dissolved organic carbon in soil 
following anhydrous ammonia application. Biol 
Fert Soils (in press). 

Clay, D.E., P.W. Holman, S.A. Clay, T.E. Schumacher, 
K.A. Scholes, and A.R. Bender. 1994. 
Agrichemical detection in a shallow unconfined 
aquifer as influenced by sampling technique. Soil 
Sci Soc Amer J 58:102. 

Clay, S.A., K.A. Scholes, and D.E. Clay. 1994. 
Fertilizer shank placement impact on atrazine 
movement in a ridge tillage system. Weed Sci 
42:86. 

Clay, S.A. and K.A. Scholes. 1992. Characterization of 
a seed bank composition and seedling emergence. 
SD Acad Sci 71 :53. 

Curran, B.S. , K.D. Kephart, and E.K. Twidwell. 1993. 
Oat companion crop management in alfalfa 
establishment. Agron J 85:998. 

Dybing, C.D. and K.A. Grady. 1994. Relationships 
between vegetative growth rate and flower 
production in flax. Crop Sci 34:483. 

Fu, J ., H.J. Woodard, and L.R. Hossner. 1994. 
Nitrification in high chloride zones near fertilizer 
bands in a calcareous soil. J Plant Nutr 17(4):607. 

Gaspar, P.E., D.L. Reeves, T.E. Schumacher, and P.E. 
Fixen. 1994. Oat cultivar response to potassium 
chloride on soils testing high in potassium. Agron J 
86:255. 

Gordon, W.B. and D.H. Rickerl. 1993. Nitrate 
leaching in com producing soils of South Dakota. 
Soil Sci Soc Am J (in review). 

Grady, K.A. and C.L. Lay. 1994. Registration of Day 
flax. Crop Sci 34:308. 

Grady, K.A. and C.L. Lay. 1994. Registration of 
Prompt flax. Crop Sci 34:308. 

Hilton, 8., H.J . Woodard, and P.E. Fixen. 1994. 
Verification of an in-situ ~ethod for measuring 
denitrification. Comm Soil Sci Plant Anal 25: 11 (in 
press). 

Hilton, B., H.J. Woodard, and P.E. Fixen. 1994. 
Effects of tillage, N placement, and wheel 
compaction on denitrification rates in the com 
cycle of a com-oats rotation. J Plant Nutr 
17(8):(in press). 

Kephart, K.D. , A. Boe, and R. Bortnem. 1993. Alfalfa 
stem architecture effects on forage quality. Proc, 
XVII Int Grassland Congress:431. 

Kephart, K.D. and D.R. Buxton. 1993. Forage quality 
responses of C3 and c4 perennial grasses to shade. 
Crop Sci 33:831. 

Krishnan, P.G., W.-J. Park, K.D. Kephart, D.L. Reeves, 
and G.L. Yarrow. 1994. Measurement of protein 
and oil content of oat cultivars using near-infrared 
reflectance spectroscopy. Cereal Food World 
39:105. 

Krishnan, P.G., W.-J. Park, K.D. Kephart, D.L. Reeves, 
and G.L. Yarrow. 1994. Use of near infrared 
reflectance spectroscopy in the measurement of 
protein and oil content of oat cultivars. Cereal 
Foods World 39:105. 

Liao, Z., H.J. Woodard, and L.R. Hossner. 1994. Rice 
oranging in relation to NH4-N accumulation and Fe 
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Calendar of Events 
Date Event 

November 
1 

10-12 
13-16 

Dairy Unit Dedication and Open House 
National FFA Convention, Kansas City, MO 
National 4-H Livestock Judging Contest, Louisville, KY 
DISTRICT WEED MEETINGS 

1 District IV, Faulkton 
2 District V, Bison 
3 District VI , Philip 
7 District Ill, Plankinton 
.9 District I, Watertown 

10 District II , Madison 

DISTRICT CROP IMPROVEMENT ASSOCIATION MEETINGS 
14 NC District, Ipswich 
15 NW District, Bison 
16 SW District, Wall 
17 SC District, Presho 
18 C District, Miller 
21 NE District, Webster 
22 SE District, Freeman 
23 EC District, Madison 

December 
3-7 

January 
7 

11-12 

National 4-H Youth Congress, Orlando, FL 

SDSU Lamb Bonanza 
Ag Expo, Sioux Falls 
COMMERCIAL APPLICATOR TRAINING 

17 Yankton 
18 Watertown 
19 Sioux Falls 
23 Pierre 
24 Rapid City 1 • 

25 Mitchell 
26 Aberdeen 

19-22 
27-Feb 5 

31 
30-Feb 3 

February 
1 

1-5 
7 

11 
21-23 

27-March 1 

Western 4-H Roundup, Denver 
Black Hills Stock Show, Rapid City 
Southeast Farm Advisory Board Meeting 
Coordinated Resource Management Community Training 

Dairy/Forage Conference, Sioux Falls 
Black Hills Stock Show, Rapid City 
Dakota Lakes Research Center Annual Meeting, Pierre 
4-H Clover Classic, SDSU 
AGARAMA, Sioux Falls 
South Dakota Crop and Pest Conference, Pierre 

__ ..c . lL23./9 __ _ 

Person to Contact 

John Parsons, Dairy Science 
Robert Bell, Ag Education, SDSU 
Rich Howard, 4-H, SDSU 
Leon Wrage, Plant Science, SDSU 

Bob Hall, Plant Science, SDSU 

Kathy Reeves, 4-H, Rapid City 

Jeff Held, Animal and Range Sciences, SDSU 

Jim Wilson, Plant Science, SDSU 

Kathy Reeves, 4-H, Rapid City 
Doug Zalesky, Animal and Range Sciences, Rapid City 
Bob Berg, Southeast Farm, Beresford 
Jim Johnson, Animal and Range Sciences, Rapid City 

Kim Cassel, Dairy Science, SDSU 
Doug Zalesky, Animal and Range Sciences, Rapid City 
Dwayne Beck, Plant Science, SDSU 
Rich Howard, 4-H, SDSU 
Hal Werner, Ag Engineering, SDSU 
Bob Pollman, Plant Science, SDSU 
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