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Sou th Dako ta State Univers i ty 
Broo~ings, SD 57007-2298 

Welcome to our Friends: 

Office of the Presiderit 
(605) 688-4111 

Just over 2 years ago we welcomed you to the ground breaking ceremonies for 
the Northern Plains Biostress Laboratory. And now, this fall, we welcome you 
to the dedication of a superb facility, fully equipped and furnished and ready. to 
serve South Dakota and the region. 

What we are dedicating, however, is more than a fine new facility. Today we 
are rededicating ourselves to our land-grant mission, the serving of students and 
citizens through instruction, research, and Extension. This laboratory and its 
associated programs mark our recommitment to high-quality undergraduate and 
graduate programs, to competitive research in areas important to South Dakota 
and our neighboring states, and to nationally recognized Extension efforts 
specifically directed to provide beneficial information to clients in our region. 

We have waited for this event for over 14 years, and we are proud! This well
equipped facility includes laboratory, classroom, and office space for plant 
scientists and biologists and houses our Horticulture, Forestry, Landscape and 
Parks and Wildlife and Fisheries Sciences departments. 

But even more important, this laboratory supports new agricultural 
technologies that help crops, livestock, and humans cope with environmental 
and biological stress, sustain soil productivity and assure profitable agriculture, 
preserve sufficient water supplies for the region, and guarantee a healthful 
environment for all life, including humans. 

Thank you for joining us in this great celebration! Thank you, also, for helping 
us achieve this great goal. Thank you, even more, for helping us serve more 
effectively in the great tradition of land-grant universities. 

Cordially, 

~-r-
Robert T. Wagner 
President 
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Scientists at SDSU have been devoted to alleviating stress 
for over 100 years says Dean David Bryant. The addition of 
the NPBL will give current and future researchers a greater 
base of knowledge in combating environmental and biological 
stresses in South Dakota. 



Dean's comments 

-~ Standing at the door to the future 

We stand at the door to the 
future as we dedicate the 

Northern Plains Biostress Laboratory. 
But inside the NPBL door is also the 
past-the "Dakota 1883" pediment that 
once capped the entrance to the very 
first building at SDSU. "Dakota," rising 
above the lobby of the NPBL, reminds 
us that what we do now in this new 
structure is built on the work of those 
who have preceded us at this fine land
grant institution. It reminds us that this 
University, this College, this building 
exist to seive you-to improve your 
fanning and ranching operations, to 
improve your quality of life. 

The NPBL confirms our commit
ment-to build on past successes and 
to go confidently into the future. But 
we stand in the present. How will 
this building serve us now? 

I t gives us space, so critically 
needed. It gives us tools, the lat

est and finest now available. It gives 
. us, most importantly, ''bioconnec
tions." These are the opportunities 
that evolve when we can bring scien
tists from widely different disciplines 
together in one building where they 
can make the connections between, 
say, electron microscopy and test plot 
yield, protein chemistry and swine 
health, between the classical 
response to stress in cells with similar 
responses in tissue systems, organ-

. isms, and humans. 
It gives us the opportunity to make 

fresh and original scientific break
throughs, which happen when people 
from different scientific backgrounds 
examine a problem together. Why do 
we need these bioconnections? 
Because biostress is a fact of life in 
South Dakota. Since biostress dis
rupts life, we must alleviate biostress. 

Biostress includes drought, floods, 
blizzards, insects, soil erosion, and a 

Dean David A Bryant 
College of Agriculture and Biological Sciences 

host of other environmental and bio
logical impacts, catastrophic or sub
tle, statewide or home-sized in scope. 
Biostress affects humans, plants, and 
animals. 

This year alone, we've seen many 
catastrophic biostresses, chief of 
which has been flooding in the east
ern counties. On a daily basis are th~ 
biostresses we barely blink at: this
tles springing up in a pasture because 
it's too wet to get in and fight them, 
washboard roads and bridges out, 
late--and poor-haivests. In South 
Dakota, biostress is the norm. 

The objectives of the NPBL repre
sent a collaborative approach never 
used before in the area of biostress. 
The objectives-as appropriate today 
as in 1883 but even more com
pelling-are: 

• Finding new technologies that 
cope with environmental and biological 
stresses of major crops and animals. 

• Sustaining soil productivity 
through farming practices that con
trol erosion and minimize nutrient 
depletion. 

• Protecting our water so that it 
meets quantity and quality standards 
for personal, agricultural, industrial, 
municipal, and recreational uses. 

• Revitalizing rural South Dakota 
through the development of human 
and natural resources. 

• Providing a healthful environ
ment for humans. 

Can one building and the people 
in it accomplish a reduction in 

biostress? The answer is an unquali
fied "yes." . I can tell you why I feel so 
confident about this. 

We have a standard to live up to. 
Our scientists devoted themselves to 
alleviating stress from the very first 
year the-Station became an entity, 
1887. The first biostress they men-
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tioned was wind; it severely damaged 
the campus trees that had been 
imported from the banks of the Mis
sissippi River. 

Since then the standard has led us 
on. We have made key disc:overies in 
every comer of the state relating to 
environmental or biological stresses 
in crops, livestock, and humans. Our 
research stations scattered about 
South Dakota attack, and often con
quer, biostress where it occurs. The 
NPBL will provide a greater base of 
knowledge to these stations and to 
you, for you will be shown how to 
directly apply many of these new 
findings to your own operations. 

The key to the NPBL is people. 
We have high quality faculty 

already at SDSU and we are already 
attracting valuable people to South 
Dakota on the strength of the 
biostress-research opportunities we 
are creating. We have students who 
now have a more challenging educa
tion ahead of them. And we have the 
many good people of South Dakota 
to serve and who will give us their 
comments and guidance. 

The NPBL will succeed because of 
the commitment of these people. We 
were able to gain support for the new 
lab from political and agricultural 
leaders and commodity groups across 
South Dakota and the region because 
they saw what we had done in the 
past. They were already familiar 
with what we could do. They possess 
a vision of both agriculture and the 
future. When we asked them for sup
port, they were with us 100 percent. 

The NPBL represents our past, our 
shared vision of the future, and our 
commitment to serve you. We are 
proud to present to the citizens of 
South Dakota its new Northern Plains 
Biostress Laboratory. a 



Director's comments 

Making the connections 

We have a fine new building on 
the SDSU campus. Five years 

ago when we announced our intention 
to build it we were just coming out of a · 
drought. Now, when the Northern 
Plains Biostress Lab is completed, we 
are experiencing the aftermath of flood. 

What's the connection between a 
building-just bricks and mortar-and 
drought and flood? People are the 
connection. And a different slant we 
are taking with agricultural research. 

Some of those people are our 
Experiment station scientists, Exten
sion specialists, and the students who 
have moved into the NPBL. You will 
see no new faces among the staff. 
We didn't hire new faculty to fill the 
building; we needed the room and 
the new equipment to let our present 
staff do a better job of helping you 
get through floods, drought, and the 
everyday biostresses that go with liv
ing in South Dakota. The rest of the 
people involved are you, your fami
lies, and neighbors. What happens 
with our expanded program in this 
building affects us all. 

l&fhen we broke ground for the 
WY NPBL, it had already gone 

through a long germination period. 
Nearly 20 years ago the Horticul

ture/Forestry faculty, led by their 
department head at that time Dr. 
Ronald Peterson, provided plans for a 
building to replace their very old, over
crowded facility. With support from 
garden clubs and nurserymen, they 
achieved their first goal-two green
houses and a headhouse that includes 
a classroom and some laboratory and 
office space. The effort continued but 
needed more public support. 

The Wildlife and Fisheries Depart
ment was also housed in old, inade
quate quarters. It seemed appropri
ate to put the two building programs 
together. The grassroots support cer
tainly increased but still wasn't 
enough to bring about the necessary 

Dr. Ray Moore 
Agricultural Experiment Station 

''There are five 'centers' in the biostress 
concept." says Experiment Station Director 
Ray Moore. ''They are genetics and plant 
breeding; animal stess; natural 
resources/native germplasm; water 
quality/wetlands; and cellular and 
molecular biology." 

funding. Meanwhile, the Biology 
Department was crowded into limit
ed space on third floor of Ag Hall and 
the Plant Science Department was 
similarly squeezed onto second floor 
and two other locations on campus. 

It was time for a good, long, hard 
look at our overall College space needs. 

And we knew that the future would 
demand more multi-disciplinary 
research from us. There would be 
tremendous efficiency generated if 
staff members could be located next to 
each other to share equipment and, 
more importantly, share ideas and 
''brainstorms." 

S o we started to talk about a 
new program, a shift in objec

tives, a concept as well as a building. 
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The idea caught fire, especially when 
federal funds through USDA became 
available to support construction of 
ag research facilities. The state legis
lature approved funding for half the 
total cost of $12.6 million, providing 
the federal government supplied the 
other half. 

USDA sent an evaluation team to 
the campus to study the feasibility of 
the project. The team liked our con
cept and gave it solid support but sug
gested the impact of the project would 
reach far beyond our state borders. 

Our idea was growing beyond our 
expectations! The new building, in 
finally becoming reality, becomes not 
just a home for any one or two 
departments. Instead, it signifies a 
concept, a redirection in priorities and 
resource allocation. ~ '\ 

But only a redirection. We at the ~ 
Agricultural Experiment Station have 
always worked to lessen stress, any 
condition that keeps the life of living 
organisms-humans, plants, animals--
from achieving their true potential. 
That's why we have field stations-to 
find and evaluate and alleviate stresses 
in particular localities. That isn't 
enough. We need the connections, to 
find out how Stress 1 affects Stress 2, 
to find out if the remedy for Stress 1 
also affects Stress 2 or if it even causes 
Stress 3. Unless our scientists can 
work in teams and pool their knowl-
edge, we don't stand much of a chance 
of making those connections. The 
NPBL will facilitate those connections. 

, 'Stress" is incredibly compli-
cated. There are layers of 

stress, and responses to it from single 
cells, tissues, organs, and the individ
ual, whether plant, animal, or person. 

'f.here is a response to stress even 
beyond the individual. How did your 
community handle the flood this 
summer? With just one response? Or, 
because the stresses were multiple, 
with food from your own pantries, 



extra clothing, help in rolling up rugs 
and evacuating, money donations? 
Then was the stress over when the 
water went down? Not by a long shot. 

That's only one illustration. Stress 
is multiple, and the effort to control it 
must also be multiple. To make that 
point, "stress" had to be part of the 
building's name. Then, to emphasize 
the link between "stress" and living 
things, ''bio-" was joined to "stress." 
"Northern Plains" denotes the region
alism of our work. 

We were given strong support by Dr. 
Roald Lund, Dean of the College of Agri
culture at North Dakota State Universi
ty. His enthusiasm for the project 
prompted the endorsement by the late 
Senator Quentin Burdick of North Dalco
ta, who was chairman of the Senate 
Appropriations Committee at the time. 
We are very appreciative of the efforts 
of Senator Burdick and his staff and of 
Congressman Jamie Whitten of Missis
sippi who was chairman of the House 
Appropriations Committee. Senators 
Daschle and Pressler and Congressman 
Johnson made innumerable important 
contacts in Washington which resulted 
in nearly all of the federal match needed 
to complete this project. 

The total building project isn't 
over. It also includes a small addition 
to the Veterinary Science Laboratory 
and to the Swine Unit. 

Nor has the concept of biostress 
reached maturity. This spring, in 
anticipation of greater cooperation 
among scientists, we held three 
biosymposia on campus. Our own 
faculty and scientists from within the 
state and region met to inventory 
biostress research in progress and 
identify opportunities to form new 
work groups. The symposia were 
highly successful, and you will be 
seeing greater collaboration among 
our scientists as a result. 

We know that you expect high 
yields from this concept of biostress 
research and from this building that 
grew from an idea planted two 
decades ago. We expect the same. 
Some ideas will ripen faster than oth
ers, but over the years the harvest 
will be large. Our sincere thanks to 
all of you who, in many different 
ways, supported the authorization 
and the funding of the Northern 
Plains Biostress Lab. 0 
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Century-old quest for knowledge 
brought about_ biostress laboratory 

On Friday, September 17, 
1993, the new Northern 

Plains Biostress Laboratory is dedi
cated to its new owners, the people 
of South Dakota. It is a building 
born of needs-some dating back 
more than a century. 

The $12.6 million building on the 
campus of South Dakota State Univer
sity is complete and occupied. 
Research faculty began moving in on 
July 29. Students sat down to their 
first classes in the NPBL on August 31. 

As laboratory equipment was 
moved in and made operational, 
researchers resumed their on-going 
efforts to improve productivity by 
helping crops and livestock over-

Jerry Leslie 

come stresses. But now they are 
using better facilities and tools. 

The need for agricultural 
research in this country 

became apparent with the land rush, 
when the homesteaders headed west 
during the years of Abraham Lin
coln-armed with a lot of optimism, 
but very little science about growing 
things under adversity. 

SDSU, one of the land-grant uni
versities born out of these 19th cen
tury needs, has played its part for 
over 110 years in securing a stable 
and abundant food supply for this 
country through improved agricul
tural technology. 
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The need to better understand and 
manage the complex structure of 
plants, animals, and humans and 
learn how they overcome harsh envi
ronmental and other stresses endured 
on the Northern Great Plains will con
tinue into the 21st century. 

As the effort to feed the nation 
and the world continues, so will the 
requirements for updated buildings, 
laboratory design, and laboratory 
equipment where scientists can carry 
out the work. The NPBL will meet 
that need into the next century. 

The urgencies on the SDSU cam
pus that ultimately led to a drive for 
the NPBL began in the 1970s-at 
least in the perspective of Ray Moore, 

) 
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director of the Agricultural Experi
ment Station at SDSU, who has been 
present through it all, and Ron Peter
son who started the campaign. 

Peterson, then head of the Horti
culture-Forestry Department, in 1974 
dropped in to see Duane Acker, then 
dean of agriculture. Peterson said 
the old buildings were dilapidated 
and would lead to loss of staff and 
program if not replaced. He asked 
for and received consent to begin 
requesting a show of support for a 
new horticulture building. 

Richard Kneip was governor, and 
in his budget proposal for the com
ing legislative session were the pro
posed Animal and Range Sciences 
Building, the new Briggs Library, and 
remodeling of Scobey Hall. 

Peterson and others began the 
planning process for a building and 
eventually approached the state Leg
islature. The first bill was submitted 
in 1978, but had difficult sledding. 

Peterson said that the horticulture 
building had strong support from 
South Dakota Nurserymen's Associa
tion, the State Federation of Garden 
Clubs, and the State Horticulture 
Society, plus many others. 

The proposal was split in hopes of 
securing funding in pieces. Phase I 
would construct a headhouse-green
house, and Phase II a classroom-lab
oratory building. Eventually Phase I 
was funded at $250,000 in 1983. 

Peterson said that inflation was 
rampant at the time-15%, in his rec
ollection. The appropriated money 
could build the headhouse but only 
20% of the needed greenhouse space. 

The following year, additional 
funds were appropriated to complete 
the greenhouse range. 

Meanwhile, the old Horticulture 
Building was vacated and remodeled 
for the Ag Communications Depart
ment, and the old greenhouses were 
tom down because of their condition. 
Horticulture staff moved to Ag Hall 
and the new headhouse. 

Phase II, the classroom-laboratory 
building, was expanded to include the 
Department of Wildlife and Fisheries 
Sciences, but it had an even more diffi
cult time. lhrough the mid-1980s, var-

The NPBL is completed now, a proud and imposing sight on the north end of the 
SDSU campus. Departments have moved in, labs are in operation, and students are 
attending classes, but people who had supported the Biostress Lab project for years 
found it hard to wait for their first look at the culmination of their efforts. Tours of the 
building during the latter stages of construction were very popular. 

ious attempts and strategies were made 
to secure funding for the building. 

Eventually, in 1987, building 
authority for $6.3 million for a com
bined Horticulture-Wildlife building 
was signed, but funding was 
approved not to exceed $1.5 million. 
Actual funds made available were 
below $1 million. The next year, a 
further funding bill was tabled by the 
Joint Appropriations Committee. 

That next July, David Bryant 
arrived on the scene as Dean 

of the College of Agriculture and Bio
logical Sciences. 

He soon decided to reorient the 
project to a biostress focus and 
expand the scope to include Plant 
Science, Biology/Microbiology, 
Range Science, Animal Science and 
Veterinary Science. 

The planners involved now were 
Bryant, Moore, Maurice Horton, then 
head of the Plant Science Depart
ment; Tom Warner, then head of 
Horticulture-Forestry; Charles 
Scalet, head of Wildlife and Fisheries 
Sciences, and Jim Males, head of 
Animal and Range Sciences. 
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There's a story as to how the 
biostress reorientation came 

about. In 1988, Moore and new ABS 
Dean Bryant were returning to 
Brookings from Pierre. As they 
drove through Highmore, Moore 
pointed out the University's oldest 
research farm, the Central Research 
Station. Bryant asked Moore why the 
station had remained there so long 
when SDSU believed in moving its 
research stations around. 

Moore said that this station was 
considered the university's "stress" 
station, because its location in a 
semi-arid region almost guaranteed 
that crops and livestock being tested 
there would be regularly exposed to 
environmental stresses-usually 
heat, drought, wind, and cold. 

On a trip to the James Valley 
Research Station at Redfield, this time 
with Horton, the Plant Science Head, 
Horton also pointed out the stress 
connection at this research station. 

After Bryant's first legislative ses
sion-the 1988 session-he became 
convinced that the horticulture
wildlife building proposal wasn't 
going to go beyond the $1 million 
appropriation. 



It comes in many forms--excessive heat or cold, insects, disease, drought, flood, 
and countless others--but it's all biostress. When Dean David Bryant coined the 
word and developed the concept of biostress, he envisioned the research planned 
for the NPBL: many departments, many disciplines, but all with the common goal of 
dealing with the stresses on living things. 

Following that 1988 legislative 
session, Bryant continued to think 
about the fact that "stress" of some 
kind is involved in almost all of 
SDSU's agricultural research, past 
and present, and ought to be 
involved in the name and mission of 
the building being planned. 

Research of many departments 
which he envisioned being located in 
the building would have one thing in 
common--all would deal with stress 
on living things, the reasoning con
tinued. And then came the obvious: 
"Bio," meaning life or living organ
isms or tissue, and "stress," a con
straining force or influence. 

"Biostress" became the new con
cept. The building proposal became 

the Northern Plains Biostress Labora
tory. From then on the name was a 
natural, "It fit, and everyone began 
to appreciate that we were defining 
the major production problems of 
South Dakota," said Moore. 

A significant development occurred 
3 years before the name came to 
mind and would put the idea within 
reach. Congress, in its 1985 Agricul
tural Food Act (farm bill), had includ
ed dollars for construction of facili
ties. What about going after some of 
those federal dollars? 

Bryant proposed taking the nearly 
$1 million in state money being held 
for the Horticulture-Forestry and 
Wildlife-Fisheries building and using 
it as a match for federal funding for 
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a Biostress Laboratory. Add to that 
total ag industry support. 

From here on, good things 
began happening. 

In 1988, the state Legislature 
approved the plan, and the U.S. 
Congress appropriated $100,000 for 
a feasibility study. 

In 1989, the state Legislature 
appropriated the remaining state 
funding, $5.126 million which-with 
the horticulture-forestry appropria
tion and some internal state dol
lars-would represent the $6.3 mil
lion state match for an equivalent 
amount of federal dollars. 

The NPBL was on its way. 
Dean Bryant, Director Moore, 

SDSU President Robert Wagner and 
everyone involved began working on 
the biostress lab and concept. 

They took the lab proposal to com
modity groups, farm groups, Ag 
Unity, Governor George Mickelson, 
and the state Legislature, achieving 
unanimous support in the state. 
Instrumental in securing approval of 
the state Legislature were former Sen. 
Mary Wagner of Brookings, former 
Sen. Jim Stoick of Mobridge, and Sen. 
Lyndell Peterson of Rapid City. 

Bryant and Director Moore made an 
important journey to North Dakota, 
securing support from North Dakota 
State University's Ag Dean Roald Lund. 
Lund and Sen. Tom Daschle later 
became instrumental in securing sup
port of Quentin Burdick, chairman of 
the U.S. Senate Ag Committee. Bur
dick and Sen. Larry Pressler became 
critical in moving it through the Sen
ate. C.Ongressman Tim Johnson 
secured critical support for the propos
al in the House of Representatives. 

Journeys in other directions brought 
support from surrounding states and 
land-grant universities. Needed sup
port in C.Ongress was also garnered by 
Alvin Fjeldheim of Pollock S.D. and 
David Bogue of Beresford S.D., SDSU's 
representatives on CAREf, the national 
C.Ouncil on Agricultural Research, 
Ex.tension, and Teaching. 

More key support came from the 
Cooperative States Research Service 
which is the USDA arm that adminis
ters funds to Agricultural Experiment 
Stations across the country. 

• 

• 
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During a CSRS site review on the 
SDSU campus, CSRS officials said the 
laboratory was a good idea and should 
be expanded from a regional to a 
national focus. Research conducted in 
the building would be of value far 
beyond the state's boundaries. 

With support now from the state 
Legislature, both houses of Congress, 
and from USDA administration, the 
rest is history. 

Everyone "supported" the NPBL 
and the biostress concept. Over 4 
years, the federal money came 
together in pieces to match the state 
money. 

The current building was erected 
and fully furnished with $11. 7 million, 
but add the research wing to the Vet
erinary Research and Diagnostic Lab 
and the Swine Grow-Finish Unit, and 
the sum becomes $12.6 million. 

Construction on the NPBL began in 
1991 after a May groundbreaking and 
was completed ahead of schedule. 
The keys were turned over to the state 
of South Dakota on July 24, 1993. 

Construction Will soon take place 
on the remaining biostress livestock 
research wing of the new Animal Dis
ease Research and Diagnostic Labora
tory plus the Animal and Range Sci
ences swine grow-finish research facil
ity. These were parts of the original 
proposal, though not in the same 
building, and will be erected with the 
final federal installment of $875,000. 

Bryant, in his many talks across 
the state, has emphasized that 

one of the most important things 
coming out of the NPBL effort was 
the broader biostress concept. 

It has brought about "teamwork 
between the teaching, research, and 
Extension family as we developed the 
biostress concept and what it means 
for South Dakota and the region," 
Bryant told the South Dakota Crop 
and Pest Conference last March. 

With the biostress concept, "we 
tried to give it more of an identity
we refer to it as our biostress program. 
But it really relates to most of the best 
of what we've been about here for 
more than 100 years," Bryant said. 

Bryant also points to teamwork 
''with our faculty working with the 

The biostress concept goes beyond the 
confines of the NPBL itself. 
Construction will soon begin on the . 
biostress livestock research wing of the 
new Animal Disease Research and 
Diagnostic Laboratory and on the 
Swine Grow-Finish research facility. 
Both of these were parts of the original 
proposal, though not part of the same 
building. 

ag industry across the state and 
rededicating ourselves to solving 
problems of the people and meeting 
the needs of the state as we go along 
toward the new century." 

From now on, most research pro
posals coming out of the College of 
Agriculture and Biological Science 
will have a biostress emphasis. 

Bryant, reflecting on the process, 
said, "As we worked on the idea we 
found that it has helped to integrate 
the college and university and 
regional university efforts. 

"Anytime you can bring people 
together and encourage them to 
focus on common goals and ideas, 
it's always a productive thing to be 
involved in." 

Bryant said, "This building invests 
in the future. It's something we're 
putting on the table today for our 
future generations. 

'We feel strongly it is the right 
thing to do. It sets the stage for bet
ter things for our ag industry here in 
the state for years to come." 
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And Moore added that completion 
of the building will not mean that 
the ABS College goes back to busi
ness as usual. 

"That's where we get married to 
the concept," said Moore. "We will 
try to carve out a new identification 
for the college with this concept, to 
focus on biostress research, to create 
a different image. · 

'"To do that, we will redirect pro
grams and some resources to this 
effort." 

So what began 20 years ago 
simply as a need for a horti

culture building evolved into much 
more. It produced a building hous
ing all or parts of five departments 
that will foster cross-discipline 
research and team-building. 

The campaign for the funds pro
duced a rethinking of college-wide 
priorities and a rededication to 
something SDSU has done best over 
110 years-biostress research. 
SDSU's College of Agriculture and 
Biological Sciences has made a com
mitment to serving the future needs 
of South Dakotans. 

The names of crucial supporters 
will be found on a brass plaque 
inside the lobby. The names will 
include State Senators Stoick, Peter
son, and Wagner; J.D. Lynd of Ag 
Unity; Lund from NDSU; U.S. Sena
tors Daschle, Pressler, and Burdick; 
Congressman Johnson; CARET rep
resentatives Fjeldheim and Bogue; 
Experiment Station Director Moore; 
and Eugene Arnold, associate dean 
of academic programs who was the 
college representa~ive on the build
ing committee. 

But the NPBL belongs to every 
South Dakotan, and many persons 
will rightfully feel they own a piece 
of it-from farmers who supported 
the idea within their commodity 
groups to the last senator who saw 
the need for continuing biostress 
research and voted "aye." D 

Jerry Leslie is news andfeatures writer in 
the Department of Agricultural Communi
cations, SDSU. 
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Department head comments 

Breaking the barriers 

We all have different points of 
view when the subject of 

biostress comes up. South Dakotans 
don't whine about their troubles. But 
each of us eventually ends up with a 
personal viewpoint on biostress. It's 
what each of us knows best. 

I want to come at biostress from 
four cliff erent points of view-yours, 
mine, a student's, and the plant's. 

I believe there's no argument that 
you, South Dakota farmers, 

experience more constant biostress 
than anyone else in the country. 

You live through biostress every 
growing season, from groundbreak
ing to binning the crop. And then 
you must pay off the loan, get your 
livestock and yourselves through the 
winter, and negotiate new loans in 
the spring. Biostress is the reality of 
farming and ranching in this state. 

,&fhy is South Dakota in this 
WY fix? When we study 

Fred Cholick 
Plant Science Department 

biostress from the plant's point of 
view we get a pretty good idea. 

Our main crops are, for the most 
part, unc_omfortable in South Dakota. 
We are north and west of the corn 
and soybean belts, south of the best 
spring wheat regions, north of prime 
winter wheat states. We are in a 
transition zone between all these 
better production areas; consequent
ly, we can grow a lot of crops, but 
conditions aren't ideal for any one of 
them except, possibly, forages. 

The stress is so great because, 
from the crop plant's point of view, it 
wouldn't be here if we hadn't 
brought it here and put its seed in 
the ground. Once there, it can't 
move to shade or water or shelter. 
From the plant's perspective, we've 
often placed it in an unfriendly envi
ronment-drought in 1988, too 
much water in 1993, too much heat 
in 1988, too little heat in 1992. 
When it can't grow, as much as sci
entists and farmers help it, the plant 
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experiences biostress. And so do we. 
When a "good" year comes along, 

the plant must contend with differ
ent biostresses. The old saying 
applies: "What's good for the goose 
is good for the gander." Favorable 
conditions for plant growth are also 
favorable conditions for most insects, 
diseases, and weeds. A major excep
tion is the grasshopper. He likes it 
dry, so he delivers a "double wham
my" on plants in a dry year. 

So the plant stays there, anchored 
in the soil, taking up nutrients, making 
food in the sunshine, always trying to 
outrace stresses to reach physiological 
maturity. When it dries down, it is far 
from reaching its absolute potential. 

What are the limits of a plant? 
The history of research says we don't 
know. We talk about theoretical 
'yields; they are astronomical. 

I), 

The grasshopper leads us to the ~! 1 
plant scientist's point of view ~ ; 

about biostress. We don't concen-
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trate only on drought and ignore the 
grasshopper, nor do we study the 

· grasshopper and forget the drought. 
Combining biostresses, along with 

the plant, in one study brings us clos
er to real life, for biostress does not 
come one-at-a-time, and our man
agement recommendations have to 
work on the farm and ranch. On the 
other hand, incorporating too much 
complexity into research introduces 
unreliability in results and incredibly 
complicated recommendations no 
farmer could use. We scientists have 
to walk a careful line between sim
plistic and complex projects. 

We do need to sort out biostresses, 
work on them individually, combine 
them and see what happens, pull 
them apart again, and try new combi
nations. That is the opportunity the 
NPBL gives us. As plant scientists, we 
want to understand everything that is 
going on in the plant and its environ
ment. We want to control biostress. 
Total control is probably not realistic, 
but the idea drives us on, and it is 
mutji closer to reality today in the 
NPBL than it was before. 

Can we control biostress? For the 
most part, we're finding out we can. 

l'ontrol can't come too soon. 
'-'rhe overriding goals of our 

department are to increase yields 
and stabilize crop production in 
South Dakota. These goals go 
together. 

Increasing yield decreases the cost 
per unit produced and therefore makes 
our producers more competitive on the 
international market. But our farmers 
cannot afford to go through boom and 
bust years. So in our plant breeding, 
we don't waste time on a variety that 
has soaring yields one year and falls 
apart the next. 

In working with diseases, we first 
isolate and find out what we're deal
ing with before we develop manage
ment strategies. In phytophthora of 
soybeans, for example, w~'re making 
progress with molecular markers. 
One of the first steps in developing 
varieties that resist the disease is to 
identify the race of the disease. In 
weed control, we recognize that the 
weed is nothing but a robber of 
nutrients, light, and water from the 

The "land of infinite variety" means an infinite variety of biostressors, too. · Farmers 
may find their crops suffering through drought one year, and yet the next year it may 
be too wet to even get in the fields. In either case additional stressors such as 
insects or disease may be affecting the plants as much as the weather. Researchers 
need to study biostresses singly and in a variety of combinations to understand how 
to control them best. 

crop plant, and we're stressing envi
ronmentally sound control. In soils, 
we combine physics, chemistry, and 
the dynamics of nutrient flow. Some 
soils, for example, freely give up 
nutrients to the plant; other soils are 
stingy and like to hold back. 

In all these areas of biostress con
trol, the NPBL gives us greater oppor
tunities to mix and match biostresses 
and plants and then devise control 
methods. 

S tudents have a point of view 
about biostress that is all their 

own, and they will make the most 
important and long-lasting contribu
tions to alleviating biostress of any of 
us. Many of our students are 
employed on research projects and 
spend a lot more time with our plant 
scientists than just in the classroom. 
We have taught them what we know, 
and will open more opportunities to 
them through the technology present 
in the NPBL. 

With their hands-on experience, 
education, and imagination, they 
will someday unravel more of the 
complexities of biostress. They may 
become ag chemical reps, ag loan 
officers, graduate student~, or go 
into production agriculture. Whatev-
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er road they pick, they will be better 
managers of their individual opera
tions and natural resources because 
the worked and learned in the NPBL. 

So now, my personal point of 
view. What are the limits to 

crop yields, to research break
throughs we can accomplish in the 
NPBL, to the knowledge we can 
transfer to students and South 
Dakotans? I don't believe we have 
any idea of the limits. 

I believe we will come closer to 
them-so close that we will break 
through barriers that biostress has 
put in our path. I think the NPBL 
will encourage us to use our imagi
nation and our scientific expertise to 
the utmost. 

To break down those barriers, to 
raise and stabilize crop yields, we 
have put teams into the NPBL. We 
have a com team, a soybean team, 
and wheat team, for example, each 
employing the expertise of scientists 
from a number of areas. From the 
plant's point of view, that's on the 
right track. And it's the right track 
for you and me. Production agricul
ture will profit, and producers and 
consumers alike will benefit from the 
work we commence in the NPBL. 0 
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Accelerating success 
W. Carter Johnson 

Department of Horticulture, Forestry, Landscape and Parks 
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Our continuing challenge is to 
maintain a healthy landscape 

while also earning a living from it. 
This challenge is more difficult in • 

the Northern Great Plains because of 1 

its extreme and highly variable cli-
mate. For example, fast cycles 
between drought and flood lower 
overall agricultural productivity and 
cause short-term disruption of natu-
ral ecosystems. 

Resilience to climatic stressors has 
been incorporated into our agroe
cosystems in many ways. These 
include breeding of resistant agro
nomic and horticultural plants, 
planting of windbreaks .to protect 
crops and livestock, development of 
new cultural techniques to conserve 
soil moisture and reduce soil erosion, 
and introduction of exotic plants and 
animals pre-adapted to our weather 
extremes. 

The Department of Horticulture, 
Forestry, Landscape and Parks at 
SDSU has played an important role 
in enhancing the productivity and 
health of our Northern Great Plains 
landscapes._ , d 

1 
I) 

Dr. N .E. Hansen, ,ame p ant 
explorer and former head of our 
department, introduced many plants 
from Asia, such as alfalfa, crested 
wheatgrass, and Harbin pear, which 
have proven to be economically 
important, well-adapted plants in 
our region. 

More recently, departmental 
researchers have bred and selected 
new stress-resistant plant varieties. 
Examples include windbreak trees 
such as Siouxland cottonwood; fruit 
trees and grapes such as Gourmet 
and Luscious pears and Valiant 
grape; garden vegetables such as·· 
Super Chief and Rushmore tomatoes 
and Pick-me-quick pepper; and orna
mental trees and shrubs such as 
Homestead buckeye, Nugget 
ninebark, and Meadowlark forsythia. 

,afhile breeding and plant selec
.. tion will continue to supply 

us with promising plants from our l2 
nursery plots, new facilities inside in 
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Because we can't create mature trees overnight, laboratory tools such as wind tunnel 
models (left) and computer-aided design programs are essential in creating new and 
more effective windbreaks. Breeding stress-resistant plant varieties such as Pick-me
quick peppers (above) has long been a priority of departmental researchers. The new 
facilities included in the NPBL will reduce the time necessary before a new variety is 

- ready to be released to the public. 

the NPBL will enable us to expand 
into new stress research areas, particu
larly those of stress physiology and 
genetics. We will be able to reduce 
the time needed before new plants can 
be released to the public. 

For example, the new forest genet
ics lab will enable us to accelerate 
breeding programs for Rocky Moun
tain juniper and eastern redcedar, 
which are large parts of windbreak, 
farmstead, and conservation plantings 
in the Northern Great Plains. 

The new fruit research lab will 
allow us to conduct research on the 
acclimation and winter survival of 
woody fruit crops. Many fruit vari
eties that can be grown in other 
northern states often do not survive 
in our climate because of high and 

low temperature extremes, winter 
temperature fluctuations, wind, and 
drought. The long-term goal of this 
research will be to improve selection 
of woody fruit crops for the environ
ment of the N orthem Plains. 

Our teaching mission also will 
be strengthened by the new 

facilities, particularly in the area of 
landscape design. This rapidly grow
ing field of study integrates science, 
art, and engineering to design land
scapes which are both functional and 
aesthetic. The NPBL includes a state
of-the-art computer-aid~d design labo
ratory in which students can more effi
ciently and effectively plan residential, 
commercial, and rural landscapes. 
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Even without the lab, one of our 
students designed the initial landscape 
plan for this building. And you can 
look to the McCrory Gardens and the 
South Dakota Arboretum east of the 
main campus as other examples of the 
integration of landscape design princi
ples and horticultural research. I view 
them as satellite outdoor laboratories 
of the NPBL. 

The University's Extension mission 
also will be strengthened by improved 
research and teaching capabilities in 
the NPBL. Many of you will benefit 
personally from the new information 
and new insights gained in the NPBL. 

The benefits of the new building 
to our departmental programs 

are clear. There is an even greater 
long-term benefit. 

Modem research problems are 
complex and often require knowledge 
beyond that of a single scientist or 
even department of scientists. For 
example, the problems of climate 
change and agriculture or of timber 
harvesting and recreation in the Black 
Hills can only be solved by scientists 
working together. The NPBL is struc
tured to promote the formation of sci
entist teams to tackle tough, complex 
problems such as these. 

So the NPBL will enable us to 
intensify our traditional strengths, 
develop new capabilities, and assem
ble new groups to take on the knotty 
scientific problems we are increasingly 
being asked to solve. Hundreds of 
people have worked on the project, 
but I give special credit to Dean David 
Bryant and Directors Ray Moore and 
Gene Arnold for their leadership and 
management of the project. Dr. 
Chuck Scalet and my predecessors Dr. 
Tom Warner and Dr. Ron Peterson 
deserve special credit for garnering 
initial support for a prototype of the 
NPBL. The South Dakota Nursery
men's Association, the South Dakota 
Golf Course Superintendents' Associa
tion, and n~erous nursery business
es generously gave their money and 
time to landscape our new facility. D 
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Expanding our resources 

The N orthem Plains Biostress 
Laboratory will address all of 

the on-campus teaching, research, 
and service needs of the Department 
of Wildlife and Fisheries Sciences. 

hnprovement in our academic com
ponent will come in the new teaching 
laboratories, lecture rooms, and the 
areas that support those activities. 
Our service function will be enhanced 
by the addition of space to provide 
assistance to state citizens and 
resource agencies. We greatly needed 
this extra space for those programs. 

Specialized laboratory space is also 
provided to address the third facet of 
our program, that of research. The 

C. G. "Chuck" Scalet 
Wildlife & Fisheries Sciences Department 

NPBL research labs make our pro
gram whole. We have always been 
able to address field research needs; 
now we can complement that with 
research in the lab. This will improve 
our overall product and will allow us 
to address various problems that we 
couldn't in the past. This will be ben
eficial to wildlife and fisheries 
resources in South Dakota. 

,afhat does biostress mean to 
WW wildlife and fisheries? Stress 

is the response of plants and animals 
to any happening that interferes with 
their normal states. In the N orthem 
Great Plains, such stressors include 

Wildlife & Fisheries Sciences has always been able to conduct solid field research, 
whether it be banding wood ducks with tiny radio transmitters (above) or studying 
fish populations in area lakes. What we've been short of is state-of-the-art laboratory 
facilities. The space and equipment the NPBL provides allow us to complement our 
field work with high quality research in the lab. It makes our program whole. 
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cold, snow, erosion, wind, heat, 
drought, habitat destruction, hail, 
and many other natural or human
caused events. 

Blizzards, accompanied by high 
winds and cold temperatures, are a 
fact of life in our region. Their effects 
on wildlife resources can .be signifi
cant. Each year we pass through the 
blizzard season concerned about pos
sible large-scale kills of our ring- ' ' 
necked pheasants. In some years, 
other wildlife suffers, too; you may 
remember that 90% of the pronghorns 
in South Dakota died in a late-1980s 
blizzard and aftermath. 

We can't prevent harsh winters, 
but we can reduce their negative 
effects by better management of 
habitat for pheasants, pronghorns, tj 
and other wildlife. 

Fisheries resources are not immune 
from Northern Plains stressors. Long, 
cold winters and marginal habitats 
annually decrease fisheries resources. 
The result is not just less fish to catch. 
Often, it is also a smelly, unsightly 
lake after a winterkill, something that 
has a wider impact than just on fish 
and fishermen. 

These problems are avoidable, or 
certainly can be reduced, with 
research followed by implementation 
of correct management practices. 

Stressors do not always kill. Stress 
can reduce growth rates, increase par
asite and disease problems, and in 
numerous other ways reduce the eco
nomic and aesthetic value of wildlife 
and fisheries resources. 

The Northern Great Plains land
scape is varied and rich. Reducing 
t~e negative impacts of stressors 
through work we will be conducting 
in the NPBL will result in positive 
gains in a wide variety of areas. 0 
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Building bridges 

, , Biostress" is an unfamiliar-
to-new word to most of us. 

You can't find it in the dictionary. 
Every person gives it a different 
meaning or definition. 

So why did a university build a 
multimillion dollar facility called the 
Biostress Laboratory? 

Because the word perfectly 
describes the primary focus of our 
research goals from now on. "Bio" 
means life, and "stress" is a constrain-

Charles R. McMullen 
Department of Biology & Microbiology 

ing force or influence. We will be 
studying the effects of constraining 
forces or influences on the health and 
agricultural productivity of living 
organisms. 

So this laboratory is much more 
than a building. It is the nucleus of a 
unifying idea for the university and 
region. It is an obvious-yet-ingenious, 
old-yet-fresh focus for our research at 
this land-grant university. It is a con
cept whose time has clearly arrived. 
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I view the Department of Biology 
and Microbiology as a bridge 

between the basic and applied sci
ences in our college. The biological 
scientists moving into this special 
laboratory exemplify this role. They 
are basic and applied scientists ask
ing important questions: How does 
this stress affect this organism? 
Why? What is happening? These 
are questions important to the funda
mental processes of life, to produc-



tion agriculture, and to the well
being of South Dakota citizens. 

Our scientists have always asked 
these types of questions. Now they 
have much better opportunities to 
find the answers. We have a new 
way of doing research. 

The new way is a mixing and min
gling of our scientists into working 
groups that will meet to solve a prob
lem and then re-form to attack another. 
That is probably the most exciting fea
ture of this new building and new con
cept of biostress. As you move through 
the building you may find a molecular 
biologist across or down the hall from a 
plant breeder or soil scientist. Depart
mental lines are not carved in rock in 
this building. Scientists will move 
freely across artificial department lines 
and will be encouraged to do so. 

While this is not exactly a novel 
idea, very few universities have been 
successful in promoting successful, 
genuine, interdisciplinary research 
projects. We will be. We are very 
fortunate to have scientists who can 
truly cooperate and an administra
tive structure that provides the atmo
sphere in which interdisciplinary 
projects can flourish. The Biostress 
Lab has been designed to champion 
this type of research project. 

The Biostress Laboratory changed 
I the nature of the Department of 

Biology and Microbiology even before 
we moved into the building. 

We have recently hired several 
new scientists. Without the prospect 
of research space in the new building, 
it would have been extremely difficult 
to attract scientists of quality to 
SDSU. We have also been able to 
reassign lab space withirt the existing 
department facilities, so those not 
moving into the Biostress Laboratory 
will also benefit from it. 

The new building has affected us 
in another way, but we can't measure 
how much. The building has greatly 
enhanced positive attitudes about the 
university and its dedication to excel
lence in research and teaching. 

And in the future, it will have an 
even greater impact on our depart-

Even before we began moving lab animals, equipment, and people into the new 
NPBL, the building was working for us. The promise of modern new facilities has 
enabled us to hire several top quality scientists who will help us "build bridges" 
between departments and disciplines with team oriented research projects. 

ment, strengthening our teaching 
program by 1) providing greater 
opportunities for undergraduates to 
participate in hands-on research, 2) 
providing up-to-date facilities and 
housing state-of-the-art research 
equipment, 3) greatly enhancing our 
ability to compete nationally for fed
eral and private grant funds, and 4) 
helping us attract high-quality stu
dents into our programs. 
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I have long felt that to have a 
long-lasting, stable agriculture in the 
Northern Great Plains, we must 
incorporate greater knowledge of 
fundamental biological changes into 
our understanding of management 
l?ractices and the genetics of our 
crops and livestock. The NPBL will 
strengthen our capacity to conduct 
the type of research necessary to 
realize this goal. D 
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Sharpening the focus 

Biostress, whether it's tempera
ture extremes, the effect of 

hwnidity, too little or too much 
water, or any other stressor, has 
tremendous impact on animal and 
grass production in the Northern 
Plains. It is very fitting that the center 
of this type of research be at South 
Dakota State University. Dean David 
Bryant and Director Ray Moore are to 
be congratulated on the foresight that 
brought this project to fruition. 

Biostress has long been an integral 
part of research programs in the Ani
mal and Range Sciences Department at 
SDSU. The effect of and management 
for _selenium toxicity and deficiencies 
were determined by SDSU research. 
Water runoff was measured at the Cot
tonwood Range and Livestock 
Research Station. Frost-damaged 
green soybeans as a feed resource for 
cattle and swine have been evaluated. 
Methods to implement out-of-season 
lambing to produce a more unifonn 
supply of feeder lambs were examined. 
The effect of grazing intensity by cattle 
on the productivity of native and intro
d uced range-plant species has been 
measured. These are just a few exam
ples of past research accomplislunents 
that deal with biostressors of the 
Northern Plains. 

The building we are dedicating 
has both direct and indirect 

effects on the Animal and Range Sci
ences Department. Our range scien
tists will now have badly needed labo
ratory support for their field studies. 
The presence of a range laboratory in 
this building-in conjunction with the 
other programs carried on in the 
building-allows SDSU to focus on 
another center of excellence:. natural 
resource management. With already 
excellent programs in range science, 

James Males 
Department of Animal and Range Sciences 

The range science component included in the NPBL gives our range researchers 
some much needed laboratory support. But it does more than that. The range lab, 
together with the wildlife and fisheries, biology, parks, forestry, and plant sciences 
labs, gives SDSU a tremendous nucleus in natural resource management. 

wildlife and fisheries, biology, parks, 
forestry, and plant sciences, SDSU has 
a tremendous nucleus in natural 
resource management. Bringing 
these groups together in the Biostress 
Lab allows us to further develop this 
center of excellence. 

On the animal side the biostress 
concept sharpens the focus in the 
animal research we have been doing. 
Whether comparing feeding South 
Dakota calves in Texas vs. South 
Dakota, nutritional value of weather 
damaged feeds, housing systems for 
swine, range vs. farm flock prod uc
tion with sheep, or winter supple
mentation programs for brood cows, 
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we are already doing a lot of 
biostress research. 

The biostress c.oncept will also 
result in a strengthening of the inter
action of scientists at SDSU and in 
the Northern Plains. This will bene
fit all the citizens of our region. 

Livestock and dairy production are 
major contributors to the economic 
viability of the N orthem Plains. The 
N orthem Plains Biostress Lab will 
guarantee that SDSU will continue to 
play a leading role in supporting the 
economically efficient and sustainable 
production of livestock and dairy, 
thereby assuring long-term economic 
viability for this region. D 



Department head comments 

Interaction of stress 
and animal health 

For many years, scientists have 
tried to find reliable measures 

of stress in animal production. It's 
extremely difficult to do in the first 
place. It's made even more difficult 
when one scientist tries to work 
alone on a problem. Something is 
bound to be missed. 

The word "stress" is frequently 
used to sum up behavioral and physi
ological responses to environmental 
change. This is no topic one scientist 
working alone can master. Our 
approach to stress research must be 
multi-disciplinary, clarifying and 
assessing both animal behavior and 

John U. Thomson, DVM 
Veterinary Science Department/Animal 

Disease Research and Diagnostic Laboratory 

physiology. Otherwise, we miss 
something. I could give several 
examples that would illustrate the 
difficulty that we have with our pre
sent knowledge when we try to use 
only behavioral change to interpret 
the magnitude of a response to an 
environmental change. 

Stressors associated with the host, 
agent, or environment do not work 
in isolation. They interact to induce 
disease. Consider, for example, the 
development of a mixed infection. 
The main infectious diseases in 
intensive production units relate to 
body surfaces, such as enteric and 
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respiratory tracts. Many diseases of 
these surfaces are frequently mixed 
infections. 

The animal responds to acute stres
sors by behavioral "fight or flight'' and 
by endocrine activations that allow for 
inunediate change or adaptation to the 
envirorunental conditions. It is 
extremely difficult to pin any lowered 
animal production on short-term 
responses to stress, for these reactions 

, .generally only last seconds, minutes, or 
hours. But long-term responses to 
stress are an entirely different matter: ~ 
they have tremendous importance to 
animal production. These include 
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Environmental and biological stress factors play significant roles in the health of 
livestock. Researchers in the Veterinary Science Department have already had 
significant success in tracking down the complicating factors that we suspect may 
have serious effects on the production, health, and welfare of farm animals. For 
example, Ors. David Francis and Alan Erickson (above) have discovered genetic 
susceptibility among some swine to one kind of baby pig scours. 

responses by nervous, lymphatic, circu
latory, and hormonal systems that 
result in hormonal change, including 
corticosteroids on nitrogen metabolism 
and growth rate of young animals 
and reproductive performance of 
older animals. 

The environment plays a role in 
the dynamics of many dis

eases. Many authors have suggested 
that ventilation, cold, wet, heat, air 
quality, and other factors intensify 
diseases. However, most of these 
suggestions have come from subjec
tive field observations. Scientifically 
controlled studies are needed to 
assist in identifying useful, cost-effec
tive management strategies. 

Fear of the handler produces such 
responses. It shouldn't surprise you 
that studies have found that the attitude 
of your ''hired hand" toward you is 
highly correlateq. with behavior toward 
the animals. Competence coupled with 
cahnness in working the animals will 
reduce the level of fear of humans and 
improve animal performance. 

But even with the calmest of 
stockhandlers, herding, penning, and 
transporting animals is hardly a 
relaxing time. Such activity can 
directly produce a stress called post
capture myopathy syndrome in the 
animals. The result is asymmetric 
muscular and myocardial lesions that 
have been described in red_ deer after 
capturing. Behavioral and physiolog
ical responses are intermingling. 
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Continued stress, bro4ght on by a 
number of activities, can produce 
protein wastage, abnormal organ 
function, and suppression of the 
immune system and anti-inflamma
tory response. Thus, shipping fever 
is associated with transportation, 
dehoming, castration, and winter 
weather. The increased incidence of 
malignant catarrhal fever and yersin
iosis in deer during winter may be 
due to prolonged exposure to the 
stressors of cold and low nutrition. 

Biological stress, no matter 
whether the animal is ready 

for market or a weanling-, happens at 
the the physical or chemical level in 
the cell. For example, Dr. David 
Francis, professor in our department, 
has successfully identified the recep
tor protein in the intestine of pigs 
that interacts with the K88 antigen 
of E. coli to create disease. Identify
ing this type of interaction will lead 
to improved genetic control of sub
optimal production. 

There also appears to be an inter
action between bacteria and poor 
ventilation that leads to pneumonia 
in respiratory disease associated with 
the density of airborne bacteria. 
Increased incidence of bacterial 
pneumonia has been associated with 
predisposing viral infections. 

The mechanisms associated with 
particular stressors, severity, and dis
ease have not been identified for 
most diseases related to livestock 
production. In many cases, we are 
only now beginning to look in the 
right places for the complicating fac
tors that we know, or suspect, have 
serious effects on the production, 
health, and welfare of farm animals. 
We need more basic research about 
animal stress response before animal 
agriculture in South Dakota will ful
fill its true potential. We are proud 
to say we have made significant 
impacts on these problems in the 
recent past. We will do more, by 
working as a team dedicated to 
healthier and more productive live
stock in South Dakota. 0 



The NPBL: A powerful new tool 
in biostress research 

At 12:01 a.m. on July 24, the 
state of South Dakota became 

the owner of an outstanding research 
facility. It was then, following an 
intensive, 5-day long inspection, that 
the state accepted the keys to the 
$11.7 million Northern Plains 
Biostress Laboratory at South Dakota 
State University. 

Ken Schmidt, SDSU utilities engi
neer and project coordinator, said 
the brand-new facility is one of the 
most innovative, energy efficient, 
and carefully planned and executed 
efforts he's seen in his career. 
Schmidt credits this to the design 
team, state management and inspec
tion staff, the SDSU planning team, 
and many local and regional contrac
tors and suppliers. 

The primary purpose of the pro
ject was to provide modem laborato
ry facilities for increased research 
into how plants, animals, and 
humans can adapt to the biological 
stresses of living in the semi-arid 
region of the Northern Great Plains. 

Dr. Larry K. Tennyson 

A biological stress ( or "biostress'') is 
defined as any condition that upsets 
the equilibrium of a living organism. 

Schmidt said the overall project 
also provides teaching facilities as 
well as related additions to other 
buildings. 

Bottom line of the effort is to 
improve the economic viability of the 
region and much of the nation and 
the world through stabilized and 
more profitable agriculture. 

The lab contains 126,027 square 
feet. This space will house certain 
personnel from South Dakota State 
University departments including 
Wildlife and Fisheries Sciences; Biolo
gy /Microbiology; Animal and Range 
Sciences; Horticulture, Forestry, Land
scape and Parks; and Plant Science. 

The space also includes general 
classrooms, conference rooms, offices, 
laboratories, and areas for specialized 
equipment-all of which will be used 
jointly by these same departments. 

Classrooms represent about 7% of 
the total assignable space in the 
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building. Teaching laboratories, 
research laboratories, and 66 smaller 
rooms for purposes such as offices, 
conference rooms, and related stor
age, represent about 85% of the total 
assignable space. 

The remainder of the spaceis for 
corridors, custodial supplies, vending, 
storage, receiving, restrooms; a dark
room, trash, and climate control. 

Research facilities feature areas 
such as growth chambers, stress lab
oratories, specialized labs for cell 
culture, inoculation research labora
tories, and rhizosphere study areas. 

The facility serves as headquar-
1 ters for five centers of excel

lence: genetics and plant breeding, 
animal stress, natural resources and 
native germ plasm, water quality and 
wetlands, and cellular and molecular 
biology. 

Sclunidt pointed out that one of its 
dozens of interesting features is the 
more than 17,000 square feet of unde
veloped space in the basement level 
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that has been left to provide for future 
expansion. This shell space is beyond 
the project requirements, and it result
ed from bids which were less than the 
estimates and the available fnnding. 

Schmidt also said this is no ordi
nary basement. Although its floor is 
approximately 10 feet below grade, 
it has remained absolutely dry 
despite the extreme rainfall and 
flood conditions that have plagued 
similar areas in other large buildings 
across the Midwest. Schmidt 
attributes this to a well-engineered 
and installed drainage system 
beneath the basement floor and 
around the basement walls. 

Yet another feature is the method 
engineers devised to offset some of 
the increased utility costs for a build
ing of this type and size. 

Schmidt explained that with as 
many as SO exhaust fans for labora
tory areas throughout the building, 
energy efficiency was an even higher 
priority for this type of facility. 

Engineers achieved one type of 
energy cost savings by extending the 
campus steam tunnel system past the 
Lab to the existing Animal Science 
Complex. This enabled them to 
replace electric boilers with steam heat 
from the SDSU Central Heating Plant. 

Doing so frees up sufficient low
cost electrical demand provided by 
the Western Area Power Authority, 
and this, in tum, allowed the lab to 
be built without exceeding the cur
rent campus electrical demand limits 
for low-cost electricity. 

This modification cost $147,000, 
but it reduces estimated annual utility 
costs by about $60,000 a year. This 
means the investment is returned in 
just 2 1/2 years, and also that this 
engineering feature will yield a 
$60,000 annual savings throughout 
the design life of the building. 

Schmidt said the building design 
was a team effort. Architecture and 
planning was by Koch Hazard 
Baltzer Associates, Ltd., of Sioux 
Falls, S.D .. Mechanical and electrical 
engineering was by Roby, Quintal, 
and Everson of Mitchell, S.D. Struc
tural engineering was by Chester I. 

The NPBL was completed on time and within budget, and, thanks to careful planning 
in its design and construction, will be extremely energy-efficient for a facility of its 
size and type. Careful cost controls also allowed for the construction of a basement 
shell, which will be used to provide for future expansion. 

Quick and Associates of Sioux Falls. 
Civil engineering was by Stockwell 
Engineering of Sioux Falls . 

The team also worked closely with 
the academic planning committee 
and all members of the research staff 
in designing each laboratory and 
teaching area within the facility, 
Schmidt said. 

The design was transformed into 
brick and mortar by general contractor 
T. F. Powers of Fargo, N.D. Ventila
tion and air conditioning was by Baete 
Forseth of Sioux Falls. Plwnbing, 
heating, and fire sprinkler construc
tion was by Howe Heating and Plwnb
ing of Sioux Fa!µ;. Electrical construc
tion was by Muth Electric of Water
town, S.D. Institutional Equipment of 
Emmetsburg, Iowa, installed the fixed 
laboratory casework and furnishings. 

Careful cost controls brought the 
building in at a low enough figure to 
allow not only for the basement shell 
space, but also for expenditures for 
items such as office furniture, park
ing lots, and even wastepaper bas
kets, Schmidt said. 

Some cost savings also were re
invested in energy efficiency features 
such as high-efficiency electric motors 
and lighting fixtures that will pay for 
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themselves within 10-15 years-well 
ahead of the design life of the building. 

Cost savings also were re-invested 
in modificaticns to the design that 
brought the building into full compli
ance with the Americans with Dis
abilities Act- requirements that were 
not even in law when construction of 
the building was first begun. 

Yet another acco·mplishment is 
that more than 90% of all appropriat
ed monies for the building actually 
went for actual construction and 
equipment. All specialized engineer
ing, design, inspection, and planning 
functions totalled less than 10%-an 
unusually low figure for a project of 
this scope, Schmidt said. 

"Not only that, but the building 
was inspected and turned over to the 
state a full week ahead of the August 
1 deadline established 3 years ago," 
Schmidt continued. "A week may not 
sound like much, but when you con
sider the problems of constructing a 
building such as this in the types of 
weather we've had since construction 
began, this is yet another credit to the 
teamwork of everyone involved." D 

Dr. Lany Tennyson is writer and commu
nications speci.alist in the Department of 
Agricultural Communications, SDSU. 



The complexities of biostress 

Scientists who work at the new 
Northern Plains Biostress Lab

oratory will find ways to neutralize 
or even reverse some of the negative 
effects of heat, cold, insects, drought, 
and other biological stresses on ani
mal and plant life. 

That'.s certainly an accurate state
ment, but it's also a oversimplifica
tion of the complex research issues 
scientists will investigate in this new 
facility. 

Examples of such research were 
the subject of three symposia staged 
in April and May as part of the over
all dedication of the new laboratory. 

These events helped to show the 
depth and scope of biostress research 
already being conducted at South 
Dakota State University. They showed 
how scientists in the various research 
disciplines can and do work together 
to solve complex problems. They 
focused attention on new avenues of 
research cooperation between scien
tists at SDSU and those stationed else
where in the Northern Great Plains. 
Finally, they also showcased the three 
main types of research to be undertak
en: stress mechanisms, stress respons
es, and stress management. 

One of the important areas of 
investigation in biostress 

research concerns the mechanisms by 
which stresses affect living organisms. 

The types of research questions 
either being proposed or actively pur
sued in this area include the stress 
mechanisms of such diverse factors as 
cold weather, diet, and insects: 

• A scientist in the Horticulture, 
Forestry, Landscape and Parks 
Department is searching for an easier, 
cheaper, quicker way to evaluate how 
well a woody fruit crop can stand 
winter stress. 

Until now, this type of evaluation 
has been carried out by testing plants 
in several locations over many years. 

The scientist says cold-weather 

Dr. Larry K. Tennyson 

hardiness is a complex issue, and 
much remains to be discovered about 
its relationship to the physiological 
and genetic elements of a plant. 
That must occur before the new 
method can be fully developed. 

• Scientists in the Departments of 
Nutrition and Food Science, and Ani
mal and Range Sciences are looking 
for ways to offset the effects of high
fat diets on animal circulatory sys
tems. They first fed rats a diet con
taining excess quantities of fat. They 
then discovered that when they then 
added certain amounts of ground 
flaxseed and oatbran to the diet, the 
effects of high cholesterol and high 
amounts of saturated fats in the blood 
were corrected. 

This finding indicates that a diet 
containing the correct amounts of 

· ground flaxseed and oatbran may 
offer a non-medicinal method for 
controlling the common problem of 
high cholesterol in the blood. 

• Aphids in cereal crops caused 
more than $92 million in losses dur
ing 1989 alone, so scientists inthe 
Biology /Microbiology Department 
are working with those in the North
ern Grain Insects Laboratory to 
genetically modify wheat varieties so 
they can resist aphid infestations. 
The steps include first identifying a 
naturally occurring vegetable sub
stance that inhibits aphids. 

Next, the gene that accounts for the 
substance will be transferred to wheat. 
Finally, new lines of wheat would be 
bred from that genetically altered 
material. 

• Understanding the mechanisms 
that govern susceptibility and resis
tance to infectious diseases in live
stock is a research goal of scientists in 
the Department of Veterinary Science. 

Selective breeding and genetic alter
ations are just two possible approaches. I Y 
Other new approaches may make it 
possible to combat diseases that are dif-

Biostress doesn't just affect plants and animals. People involved with agriculture 
suffer stress connected with agricultural production, and additionally, they are Ill.. 
exposed to stress related to aging, education, ta>ces, community services (or lack of ~ 
them}, and the availability of health and child care services. 
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ficult or even impossible to control 
through ordinary means such as antibi
otics or immunization. 

Part of the work now centers on 
finding out why, on a molecular 
level, certain pigs seem to inherit 
either susceptibility or resistance to a 
certain form of bacterial diarrhea. 

Asecond avenue of research is 
in the investigation of the var

ious effects that stress can have on 
living organisms. 

• Scientists at the Water 
Resources Institute and the Depart
ment of Biology/Microbiology point 
out that not only individuals or pop
ulations of plants and animals but 
also whole ecosystems can suffer 
from stress. 

One example is a lake community 
that has deteriorated to an "exhaus
tion-type" state due to chemical, bio
logical, and/or physical stress. 

Along these lines, the scientists 
have begun inventorying deep lakes in 
South Dakota to gauge their aquatic 
health and to identify those that are 
approaching a state of exhaustion 
where deterioration is almost impossi
ble or very expensive to reverse. 

• The effects of salt stress on agri
cultural productivity is an area of 
interest for a scientist in the Depart
ment of Plant Science. 

This is an important area of inves
tigation for the future of irrigation in 
the state. Early irrigation projects 
have resulted in severe salinity prob
lems because the ground water was 
of unacceptable quality. 

• Scientists in the Department of 
Agricultural Engineering are interest
ed in developing instruments that 
can measure the effects of stress on a 
specific crop at any given time. 

The effect of stress varies greatly 
depending on the stage of crop devel
opment. However, while management 
practices can be adjusted to accommo
date part of the stress, some type of 
instrument is necessary to measure, 
monitor, and record the parameters of 
that crop stress for those changes to 
succeed to their utmost. 

Solving this research problem will 
require the efforts of creative plant 
scientists as well as engineers and 
computer experts. 

• A researcher in the Department 
of Economics has surveyed the types 
of stress that affect persons involved 
in agriculture, especially those in 
production ag and related activities. 

In addition to the stress related to 
agricultural production, these indi
viduals also are exposed to stress 
related to aging, education, taxes, 
community services (or the lack of . 
them), and the availability of health 
and child care facilities. 

Avenues of investigation needed 
in the area of human stress are virtu
ally limitless. 

A third biostress research pur
suit lies in discovering ways to 

manage stress effects on plants, ani
mals, and ecosystems. 

• Scientists in the Department of 
Agricultural Engineering are devel
oping a network of automatic weath
er stations that will provide weather 
data essential to much of the 
biostress research. 

The stations collect information 
including air and soil temperatures, 
rainfall, humidity, wind speed and 
direction, and solar radiation. This 
information then is processed, 
archived, and distributed to research 
scientists as well as other persons 
involved in agricultural production. 

• Maximizing the benefits of 
insecticides while minimizing their 
negative effects and costs is another 
management strategy being investi
gated by scientists at the Northern 
Grain Insects Research Laboratory 
adjacent to the SDSU campus. 

Half of the insecticides now used 
on row crops are applied to com, pri
marily for control of com rootworms. 
However, most insecticides are 
applied at planting time without cer
tain knowledge that they actually 
will be needed. When pest popula
tions are high, the insecticides return 
a profit, but such populations occur 
in less than a fourth of the com. Soil 
insecticides reduce pest survival by 
less than 50%, but that allows 
enough of a hatch to re-infest the 
field the following year. 

The scientists say new technology 
is being developed for more accurate 
monitoring of pest populations and 
for achieving a better kill ·of the adult 
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pests with chemical baits. The results 
are about 95% less insecti_cide used 
per acre and a degree of control of 
the pests that prevents re-infestation 
from occurring the following season. 

• Persons in production ag simul
taneously confront stress that 
includes changing market conditions, 
changing consumer preferences, and 
global environmental changes. As if 
that weren't enough, those in the 
Northern Plains also must deal with 
the stress of extremely variable 
weather patterns. 

One way to minimize the effects 
of these stresses is to find new mar
kets and diversify into non-tradition
al crops. 

All this raises four sets of stress 
management questions, according to 
a scientist from the Department of 
Geography: 

What are the best crop and mar
ket opportunities for diversification? 
How can non-traditional crops be 
successfully produced and marketed? 
How can the agricultural infrastruc
ture best respond to the needs of 
farmers and ranchers who grow non
traditional crops? And how can suc
cessful diversification efforts con
tribute to the growth and prosperity 
of rural communities? 

Discovering the solutions to these 
management problems will require a 
vast interdisciplinary research effort, 
the scientist advises. 

• Soil erosion is resulting in sedi
ments in the Missouri River reser
voirs. This represents not only a 
stress on soil productivity, but also 
on reservoir capacity. As much as 
15% of Lake Lewis and Clark already 
is filled with such sediment. 

One SDSU plant scientist now is 
documenting the' stress resulting 
from erosion in reducing agronomic 
productivity and the secondary stress 
of sediment on present and future 
reservoir usefulness to the state. 

The questions are complex, the 
challenge great, and the task 
immense. D 

Dr. Larry Tennyson is writer and commu
nications specialist in the Department of 
Agricultural Communications, SDSU. 



The long battle with biostress 

Old Ben Franklin had it all 
wrong: something is more cer

tain than death and taxes. It's biolog
ical stress. 

Need proof? 
Ask any fanner or rancher. 
Drought, floods, blizzards, insects, 

tornadoes, El Nino winds, volcanic 
dust, urban encroachment, toxic 
waste, leaky fuel tanks, catastrophic 
inflation, wildly fluctuating markets, 
and other biostresses are everyday 
features of rural life on the Northern 
Great Plains. 

But the impact is not limited to 
our region alone. All these stresses 
impede the production of food and 
fiber, and all affect the quality of all 
forms of life worldwide. 

There couldn't be better justification 
for the emphasis on biostress research 
at South Dakota State University. 

That emphasis is as old as the 
institution itself. The Dakota Terri
tory Agricultural Experiment Station 
opened here in 1887 with a staff of 
five scientists. 

From these simple beginnings, 
Experiment Station scientists have 
expanded their efforts to develop 
ways to combat biological stresses 
that have literally chang~d the world 
that we live in. 

Here's a short sampling of their 
accomplishments: 

By 1898, scientist N.E. Hansen 
had collected seeds and plants 
throughout the Far East in an effort 
to find varieties more suited to the 
harsh climate of the upper Midwest. 

The Great War ended in 1918, 
and during that same year, student 
Edgar McFadden produced a rust
resistant spring wheat by crossbreed
ing-a technique scientists then con
sidered impossible. It is estimated 
this discovery by itself enabled more 
than 25 million persons to avoid 
starvation worldwide. 

In 1933, our scientists discovered 
that selenium is the cause of alkali 
disease in cattle. A year later, they 

Dr. Lany K. Tennyson 

The word 'biostress' didn't exist when the Dakota Territory Agricultural Experiment 
Station opened in 1887, but the five scientists on staff understood the concept. They 
took up the fight to control biostress from day one, and their successes have given 
modern biostress researchers a high standard to live up to. 

identified the vitamin A and D 
requirements of dairy cattle-and this 
enabled milk production to double 
nationwide within the next 30 years. 

Entomologists here collected 
10,000 grasshoppers during 1936 
and used them to predict the severity 
of grasshopper plagues. 

In 1957, our scientists also discov
ered the cure for parakeratosis, a dis
ease of swine. A year after that, in 
1958, they also made an internation
ally recognized breakthrough in pio
neering tissue culturing-a forerun
ner of today's techniques in gene 
manipulation. 

That same year, they developed 
cheap, outdoor hutches for raising 
young dairy calves, and this virtually 
eliminated death by pneumonia, 
which previously had resulted in 
losses of four in every 10 calves. 

In 1962 came the beginning of a 
4-year effort that successfully solved 
a rust problem in wheat that had 
cost farmers more than $24 million 
in losses. 

Some $25-30 million in wheat 
profits had disappeared because of a 
Hessian fly outbreak in 1978, but by ) 
1985 our scientists already had 
developed and released the world's 
first Hessian-fly resistant wheat. 
This development occurred at about 
twice the normal rate for such a sci
entific undertaking. 

In 1984, scientists released the first 
winter-hardy forsythia for the North
ern Plains. Two years later, they 
again acquired worldwide recognition 
for their discovery of a bacterium that 
causes abortion in sheep. 

South Dakota loses half of its win
ter wheat yield to winter about one 
year out of every five. Last fall, sci
entists announced a major break
through in unlocking the secrets of 
freeze resistance in winter cereal 
grains, including wheat. 

The unrelenting biological stresses 
of the Northern Great Plains continue, 
but so do these dedicated scientists in 
their efforts to combat those forces. 
And the scientists are winning. CJ 
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Trickle irrigation research in 1970 
showed how to reduce water needs 
by 30-40% on small acreages and 
specialty crops. 

Dr. Larry Tennyson is writer and commu-
nications specialist in the Department of ) 1 

Agricultural Communications, SDSU. 

24 



• 

• 

• 

Main entrance 

First floor 

Wildlife and Fisheries 
Sciences 

Main Office 

Second floor 

Getting around 
Agalaxy of sights greets the 

first-time visitor to the NPBL. 
First on view is the large, bright, 
glass-walled atrium, with its balcony, 
large exhibit cases, and the Dakota 
pediment looming high overhead. 
From here the visitor is presented 
with a choice of directions to go and 
things to see. 

The Biostress Lab is a two-story 
building with a basement and a 
greenhouse style entry and lobby. 
The building houses laboratories, 
offices, and classrooms and has been 
designed to be a top-quality research 
and teaching facility. Horticulture, 
Forestry, Landscape and Parks 
(HFIP), Plant Science, Range Sci-

ences, Biology/Microbiology, and 
Wildlife and Fisheries Sciences all 
have custom-designed laboratories in 
the Biostress Uh. 

The building has been designed for 
flexibility. Partitions are specially 
made for ease of alteration. Lab cabi
nets can be relocated. Utility piping is 
overhead, allowing revision of lab lay
outs with minimal disruption of other 
labs. Easily accessible vertical chases 
are provided for future additions of 
utilities, communication wiring, or 
fume hoods. Accessible space above 
and below corridors facilitates utility 
repair and modification. 

Forty-nine faculty and one hun
dred graduate students are housed in 
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the NPBL. Seventy-eight percent of 
the space in the building is devoted 
to plant-related research in Plant Sci
ence, Biology /Microbiology, HFIP, 
and Range Sciences. Wildlife and 
Fisheries Sciences takes up 15% of 
the building, and classrooms take up 
7%. Some of the HFLP and Wildlife 
and Fisheries labs also have teaching 
functions. 

When you visit the NPBL, stop in 
the atrium and look over the exhibit 
cases. You'll also find a brochure on 
display with detailed floor plans and 
descriptions of individual laborato
ries and research areas. It will help 
you find your way around as you 
tour your Biostress Laboratory. a 
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