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President Abraham Lincoln said, “The land-grant 
university system is being built on behalf of the 
people, who have invested in these public universities 

their hopes, their support and their confi dence.”
Universities built on behalf of the people have several key 

roles, including teaching, research and outreach. Critical to 
the three-part mission of the University of Nevada, Reno is 
the Nevada Agricultural Experiment Station.

The Nevada Agricultural Experiment Station, along with 
the College of Agriculture, Biotechnology and Natural 
Resources, has long been a part of Nevada’s tradition. 

Extending back to the founding years of the University, 
the College of Agriculture was one of the University’s fi rst 
schools. The formation of the Experiment Station was an 
early effort at the University as well. Land grant institutions 
like the University of Nevada were enabled by Congress to 
set up agricultural experiment stations with the passing of 
the Hatch Act in 1887. 

Agricultural experiment stations undertook research that 
helped form the basis of scientifi c education in horticulture, 
forestry and other agriculture-related fi elds, thereby 
promoting and supporting Nevada agriculture.

After building Morrill Hall, the fi rst building on 
campus, Congress funded a building for the Agricultural 
Experiment Station. A 60-acre farm on Valley Road was 
deeded to the University by Washoe County in 1899. 
This farm, now the Valley Road Field Laboratory, allowed 
the Experiment Station an early opportunity into 
practical agricultural research. 

Today, the importance of the College and Experiment 
Station working together is more critical than ever. Both 
entities address the emerging and urgent issues relating 
to Nevada’s agriculture, the maintenance and restoration 
of the state’s valuable natural resources and the economic 
revitalization of Nevada’s rural communities. With 
fi eld labs and other research properties throughout the 

region, the Experiment Station provides opportunities for 
researchers and students to conduct hands-on fi eldwork. The 
relationship between the College and Experiment Station 
makes addressing Nevada’s pressing needs that much more 
effi cient since funding for research priorities is administered 
through the Experiment Station.

With this publication we invite you to become more 
acquainted with the Experiment Station and the broad range 
of research it supports throughout Nevada. 

As Lincoln said, land-grant universities were built on 
the confi dence of the public. It is our goal with this report 
to inspire confi dence in the Nevada’s Agricultural 
Experiment Station. 

I invite your comments and appreciate the opportunity for 
us to tell our story—and to enhance the spirit of the land-
grant university mission.

— David Thawley

Our History, Our Future

David Thawley is dean of 
the College of Agriculture, 
Biotechnology and Natural 
Resources and director of the 
Nevada Agricultural Experiment 
Station. He can be reached 
at (775) 784–1660 and 
dthawley@cabnr.unr.edu.
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The Main Station Field Laboratory, a major research and teaching facility for the Agricultural Experiment Station, 
is one of the last open green spaces in Reno. The property has more than 1,000 acres of prime farmland on the 
periphery of the northern Nevada city. Acquired and developed in 1956, the farm is home to herds of cattle and 
pigs as well as a fl ock of sheep. 

Most of the farm’s acreage is irrigated with treated effl uent from the nearby waste-
water treatment facility. The farm is also home to Wolf Pack Meats, one of the most 
technologically advanced meat processing plants in the region, and its proximity to 
the University—which is only six miles away—means Main Station is an optimum 
facility for student learning. 

From demonstrations of crop plants to applied projects, Main Station offers the 
University and community at large benefi ts that extend beyond the University 
of Nevada’s main campus. 

Field
Laboratories

Location
Reno, Nevada 

Acreage
1068 acres

Research and Activities
• Field irrigation with treated effl uent 

• Stem cell research at the Animal Health, 
Research, Isolation, Surgery Unit 

• Partnership with state to use fi eld hay to feed 
wild horses at a Carson City prison 

• Wolf Pack Meats meat product development, 
research and education

 - “Your Beef’s at Stake” project with 
Cooperative Extension

 - Premium steak sold at Harrah’s Steakhouse 

 - Compressed video outreach and Wolf Pack 
Meats “hands-on” workshop 

 - “Meat Technology” course 

• Genetics of performance in dairy cattle 

• Genetic development of cattle adapted to the 
Great Basin and Intermountain West 

• “Roundup Ready” alfalfa trial/demonstration 

• Pilot demonstration on various grass mixtures 

• Guard llama predator control

• Prescription grazing for the control of noxious 
and invasive weeds 

• Wetland and riparian studies

• Grass-fed beef studies

Water reuse at Main Station means the Truckee 

River gains millions of gallons of pristine water 

every day during irrigation season. 

F i e l d  L a b o r a t o r y

Main Station

2 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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Main Station’s benefi t to the Truckee Meadows is enormous. From 
its expansive, open space to the highly advanced research being 
conducted on site, Main Station is truly a Truckee Meadows treasure. 

Education 
Main Station’s short distance from campus means students have 
convenient opportunities for hands-on work in a variety of disciplines. 
As a fi eld laboratory, rather than a traditional farm, Main Station is a 
training ground for students to work with professors on a variety of 
research topics. 

One is example is Wolf Pack Meats, Main Station’s meat processing 
facility. Students gain hands-on experience in the principles of 
processing and packaging meat products. The meat processing facility 
is open to the public, and Wolf Pack Meats sells steaks, legs of lamb, 
gourmet burgers and other meat products the are developed by 
students. For decades, Wolf Pack Meats has served as an educational 
showcase for meat product development, earning students and staff 
awards, distinctions and the ability to market meat products at local 
grocery stores and restaurants. 

Another example is when a group of graduate students wanted to 
extend a water quality mission internationally—to Rabondo, Kenya—
the group used Main Station as its training ground for well drilling. 
While in Radondo, they drilled a well to 34 feet, which now provides 
water for the village’s AIDS orphanage and hundreds of villagers. 

Because of its proximity to the University campus, Main Station gives 
students numerous learning opportunities and a fi eld lab setting to 
see fi rsthand the benefi ts of an agricultural-urban interface.

Open space 
The value of open space in an urban area is becoming greater. 
Green space has a positive impact on nearby property values and 
citizens value open space, especially when it is refl ected in higher 
values for properties located in relatively close proximity to open 
space amenities. Main Station, as open space farmland, adds intrinsic 
economic value to the Truckee Meadows simply by remaining 
open space. 

Water reuse 
In addition to open space 
value, Main Station gives to the 
Truckee Meadows an ecological 
value. Truckee River water 
previously used to irrigate Main 
Station fi elds was substituted 
with treated effl uent from the 
nearby Truckee Meadows Water 
Reclamation Facility. 

The project ensures that the 6.5 
million gallons of river water, 
normally diverted to water 
the Experiment Station fi elds 
every day during irrigation 
season, now stays in the river. 
Four million gallons of treated 
effl uent now irrigate fi elds daily 
to grow alfalfa and hay instead 
of going back into the river. Half 
of the forage, which is processed 
by inmates from the Stewart 
Minimum Security Prison, is then 
used to feed wild horses that 
are part of the prison’s wild horse 
adoption program.

The quality of the treated effl uent is very good, according to Terri 
Svetich, senior civil engineer on the project. “But, it does not match the 
quality of the pristine water in the Truckee River,” Svetich says. “Using 
treated effl uent for irrigation makes more sense than diverting fl ow 
from the river.” 

Research 
As part of the land grant university mission—which emphasizes 
agricultural outreach and research—Main Station is an ideal setting 
for research across disciplines. Main Station showcases cutting-edge 

science in the areas of animal genetics, crop development, meat 
product development, stem-cell research, melanoma therapies 
and water quality, as the farm is bordered by the Truckee River and 
Steamboat Creek. 

Faculty are working to develop animal therapies in order to breed a 
variety of cattle that will thrive in harsh climates such as that of the 
Great Basin. Sheep on site contribute to internationally recognized 
research that is expanding the potential of gene therapy and stem-
cell research in humans.

Weed control and crop demonstrations are also part of Main Station’s 
research portfolio. 

Main Station Offers Diverse Benefi ts to the Truckee Meadows and Beyond

Award-winning Wolf Pack Meats is a mainstay at Main Station.
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The Valley Road Field Laboratory, just a short walk from the University’s main campus, is an ideal 
setting for urban agriculture and experimentation. With 27 acres designated for research and 
education, the property houses the University Equestrian Center as well as state-of-the-art research 
facilities, including the Nevada Genomics Center, a greenhouse complex, an Agricultural Research 

Services botanical tissue culturing facility and a fully equipped maintenance engineering shop.

Pioneering research on wine grapes is conducted at the Valley Road Experimental Winery and Vineyard with 
the objective to fi nd optimum grape varieties adapted to the arid desert climate.

The University Equestrian Center occupies 18 acres of the fi eld lab and engages students in its indoor, 
outdoor and dressage arenas, stalls and pastures. Seasoned horse riders and professionals help students 
improve skills. Public horse boarding is available as well.

The Reno Police Department’s Mounted Police Department boards its horses at the facility, giving to 
the University an added sense of security, and, for the Police Department, a prime location for patrolling 
downtown and nearby neighborhoods.

Location
Reno, Nevada (adjacent to University campus)

Acreage
47 acres

Research and Activities
• Wine grape research to benefi t arid agriculture 

• Genomics research and service at the Nevada 
Genomics Center 

• Instruction, competition and horse boarding at 
the University Equestrian Center 

• Horse boarding for the Reno Police Department’s 
Mounted Police Unit 

• Faculty offi ces and classrooms for the Department 
of Natural Resources and Environmental Science

• Tamarisk trials for tamarisk biocontrol research

• State offi ces for the Nevada Department of Wildlife

• Offi ces for the USDA’s Agricultural Research 
Service

• Future site of state-of-the-art greenhouse complex

F i e l d  L a b o r a t o r y

Valley Road
Field 

Laboratories

4 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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The University Equestrian Center, part of the Valley Road Field 
Laboratory, is located just a short trot from the University’s main 
campus.  Occupying 18 of the fi eld lab’s 27 acres, the center gives 
University students a convenient place to board their animals.

The center has space to board 65 animals. Linda Vogedes is the 
center’s coordinator, who says that the university-owned horses serve 
different purposes at the University as needed. 

“Our horses are used in animal science classes as well as classes in 
equestrianism,” she says.  

For the past few years, the Equestrian Center has been home to the 
University’s Intercollegiate Horse Show Association (IHSA) team, 
which consists of members of the University’s Equestrian Club as 
well as students from the College of Agriculture, Biotechnology and 
Natural Resources. In October 2001, the center hosted a regional IHSA 
competition for the fi rst time. Since then, the team has gone on to win 
numerous awards in the competitions. 

Equestrian Center Serves 
Diverse Needs

The Equestrian Center is home to the University’s Intercollegiate Horse Show 

Association team, which competes against other regional colleges and universities.

5N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n

The Reno Police Horses 
And their Agricultural Experiment 
Station Home

When thinking of law enforcers on horses, it probably brings 
to mind an old John Wayne movie, in which the sheriff and his 
deputies chase after bank robbers and cattle rustlers with guns 
blazing. This image has changed tremen dously, in part because 
of the Reno mounted police officers who play a significant role in 
Reno’s crime preven tion. 

The Reno Mounted Police Unit, which houses its horses at the 
Equestrian Center, has a strong relationship with the Experiment 
Station—a partnership that works well for the benefit of both 
entities. 

The mounted program has been in effect for about 14 years, and 
the horses have been housed at the Equestrian Center for 11. Previ-
ously, the officers housed the horses at their private residences. 
The Experiment Station 
offered the mounted patrol 
a permanent office space at 
the Valley Road Field Labo-
ratory to help keep the horses 
together and cut down on 
travel time. 

The ability of the Equestrian 
Center staff to recognize 
potential health problems 
of the horses is also a reas-
surance to the officers. 

“We are very pleased with 
our rela tionship with the 
University Police and the 
university staff,” says Jim 
Overton, a mounted police 
office with the Reno Police 
Department. “They are always 
eager to help with anything 
we need.”
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The Newlands Research Center is the location of a rich legacy of agricultural research. 
Originally written into the 1902 Newlands Reclamation Law, the Newlands Research 
Center is part of Churchill County’s Irrigation District. 

The 160-acre farm was started in 1906 and has since been used for agricultural research 
for growing crops and raising livestock in the irrigation district. 

Just a few short miles south of Fallon, Nevada on US 95, the farm was fi rst run by the USDA from 
1925 to 1940 in a cooperative agreement with the Experiment Station. During this period, crop 
research was conducted on crop rotation, toxicity of alkali salts and methods of reclaiming alkali 
soils. Researchers also established experiments in the feeding and nutrition of farm livestock, such 
as dairy cows, swine, turkeys, beef cattle and sheep.

Today, the Newslands Research Center is the Great Basin Plant Materials Center, run by the 
USDA’s Natural Resources Conservation Service, with 25 of its acres dedicated to research by the 
Experiment Station. This arrangement is optimum. The facility will be used to generate plant 
materials such as native seed, and land users will benefi t from the crop as native seed can be used 
for land rehabilitation and restoration after fi res. 

N e w l a n d s  F i e l d  L a b o r a t o r y

Great Basin Plant Materials Center

Field 
Laboratories

Location
Fallon, Nevada 

Acreage
160 acres

Research and Activities
Dedicated site for the Great Basin Plant 

Materials Center administered by the USDA’s 
Natural Resources Conservation Service to:

• Conduct research for native seed development

• Select plants for arid environments

• Develop a native seed bank for growers 
 and suppliers

• Consult with cooperators on real-life   
 plantings in the wild

Native seeds are planted at the Newlands Field 

Laboratory to help provide support for land 

rehabilitation and restoration after wildfires.

6 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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F i e l d  L a b o r a t o r y

Jay Dow Sr. Wetlands

Field 
Laboratories

Location
Herlong, Calif. (60 miles north of Reno)

Acreage
1,360 acres

Research and Activities
• Wildlife-grazing interactions

• Salinization of wetlands  

• Avian conservation and management

The vast Great Basin landscape is known for its dry climate and sagebrush. Just 60 miles north of Reno, 
though, are wetlands that provide a seasonal home to more than 160 bird species. Located on a peninsula 
that extends to the southern edge of California’s Honey Lake is the Jay Dow Sr. Wetlands. 

Consisting of about 1,360 acres, more than 300 of those acres have been converted to ponds, containing 
84 islands. The wetlands property was donated to the University in 1993 by Althea Brimm and Daniel J. Brimm, 
Jr. of San Diego for the purpose of furthering the University’s studies of migratory birds and their habitats.

This generous gift has become a critical element of the Pacifi c Flyway—a major corridor for migratory birds—
offering permanent wetlands, even during periods of severe drought when nearby natural areas are dry. With such a 
diverse bird population availing itself of the wetlands, the site offers a myriad of opportunities for pursuing research 
in a living laboratory.

Some of the projects conducted at the wetlands include observing the interactions between grazing mammals and 
wildlife, determining the appropriate levels of salinity for other Great Basin wetlands and activities designed to 
enhance bird breeding and diversity.

A teaching and research facility is located on site, permitting students and scientists to perform their research at 
the property. This facility is the focal point for courses taught on the property, allowing students the opportunity to 
engage in research that may some day help resolve the issues that face the nation’s wetlands today. 

7N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n
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Location
Austin, Nevada 

Acreage
10,600 acres

Research and Activities
• Annual fi eld days 

• Sagebrush community restoration 

• Basin Wild Rye for wintering livestock 

• Range monitoring workshops 

• Grazing after fi res 

• Post wildfi re management

• Rangeland controlled burn demonstrations 
for students 

• Livestock management adapted to optimize 
utilization of Gund Ranch resources

• Genetic development of cattle adapted to the 
Great Basin environment It is the Experiment Station’s belief that meaningful scientifi c research applicable to the proper 

management of both private and public land can only be conducted on a site involving both kinds 
of ownership. 

So when, in 1973, the University received as a gift from George Gund, III, a commercial cattle 
ranch in central Nevada, it provided numerous opportunities to conduct research relavent to Nevada’s 
livestock producers. The Gund Ranch, with its 10,600 deeded acres, also has adjoining grazing 
privileges on Bureau of Land Management lands. 

The Gund Ranch is ideally located in central Nevada, allowing for the investigation of interactions 
between the effi cient production of commercial livestock and wildlife management on both publicly and 
privately owned rangelands. 

Recent research has focused on optimizing livestock for Nevada’s rangelands, the importance of forage 
for beef herds and the length of time for grazing after wildfi res.

When a fi re swept through the Gund Ranch’s grazing land, it gave researchers the opportunity to put 
to the test the standard practice of delaying grazing for several years after fi res, as well as looking at 
the effect of seeding or not seeding after fi res. The research results could impact many ranchers who are 
dependent on grazing permits on public land and could be adversely affected by fi res.

F i e l d  L a b o r a t o r y

Gund Range Research Ranch

Field 
Laboratories

Field days at the Gund Ranch give ranchers and land 

managers the opportunity to learn at a field lab setting.

8 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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Field 
Laboratories

Location
Wadsworth, Nevada 

Acreage
167 acres

Activities
• Tall whitetop / weed management 

with sheep grazing

• Research site for students at 
NASA Ames Research Center 

• Genetic development of cattle 
adapted to the Great Basin and 
Intermountain West

• Native American agricultural 
outreach

The S-S Ranch, located 35 miles northeast of Reno, near Wadsworth, Nev., offers a rich legacy to 
Experiment Station research. The ranch was donated to the university in 1967 by Helen Mayre 
Thomas, a long-time Nevada socialite. The ranch, originally called the “Stage Stop Ranch,” was an 
original pioneer settlement in the 1860s.

Thomas gave the ranch in memory of her parents, with a stipulation that the ranch be used to instruct students 
in agriculture. A trust was also provided, which along with livestock sales, pays for the operating costs of the 
ranch. No state-appropriated money is spent on the ranch.

The ranch today serves as a research and educational center in agreement with the Pyramid Lake Paiute Tribe. 
The relationship with the tribe provides signifi cant opportunities for the tribe and the university to interact in a 
way that has never before occurred. The ranch is located within the exterior reservation boundary. 

Recent projects at the ranch include containing the invasive weed tall whitetop through sheep grazing. 

After a major 1997 fl ood in Reno, tall whitetop spread through many of the ranch’s fi elds, rendering them 
useless for agricultural production. Through the agreement, sheep grazing has been a primary tool in managing 
the weed’s spread. Students working for NASA’s Ames Research Laboratory used the ranch as a research site 
addressing tall whiteop’s invasion.

9N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n

T H O M A S  G AV E  T H E  

R A N C H  I N  M E M O RY  O F  

H E R  PA R E N T S ,  W I T H  A  

S T I P U L AT I O N  T H AT  T H E  

R A N C H  B E  U S E D  T O  

I N S T R U C T  S T U D E N T S  I N  

A G R I C U LT U R E .  

S - S  R a n c h
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The Leslie B. and Mary Gray Ranch is the latest 
addition to the Nevada Agricultural Experiment 
Station. A generous gift, the ranch consists of 
eight-and-a-half acres, in Sparks, Nev., of what was 

once a 22-acre parcel originally owned by early-day sheriff, 
Charlie “Two Guns” Ferrel. The College of Agriculture, 
Biotechnology and Natural Resources will be using the 
property for instruction and research as a working ranch.

Les Gray graduated from the University in 1937 with a 
degree in English literature. An advocate for social issues, 
Gray eventually turned his attention to water rights’ 
issues—a major concern in northern Nevada. 

As chief counsel for the Washoe County Conservation 
District, he spent much of the 60s and 70s litigating water 
rights cases. 

Gray was honored as a Distinguished Nevadan in 1982. In 
his Sparks Tribune column following Gray’s death, writer 
Andrew Barbano praised his “exemplary lifetime of good 
work.” Gray had always hoped that someday his beloved 
ranch—which he owned since the early 1940s—would play 

a part in the University’s future educational mission. “Les 
tried to preserve the ranch, to keep it in early agriculture,” 
says historian Jim Hulse. 

A sprawling ranch-style house on the property has the 
company of a few sheep and goats and a neighbor’s llamas 
that graze along the property’s gentle slopes. 

Soon, however, a fl ock of Experiment Station sheep will 
begin to populate the property as part of the Experiment 
Station’s ongoing research mission.

“Les always told me to keep the space open if I could,” says 
Les’ widow Mary. “As a teaching ranch, it will be.”

Mary Gray is a true and loyal supporter of the College. She 
serves on the College’s advisory board. 

She also established the Leslie B. Gray and Mary Gray 
Research Assistant Professor of Economics and Management 
of Public Lands and Scholarship Fund. The position will 
specialize in an area where Les Gray stood out—water 
rights policy.

Field 
Laboratories

Location
Reno, Nevada 

Acreage
Nine acres

“ L E S  A LWAY S  

T O L D  M E  T O  K E E P  

T H E  S PA C E  O P E N  

I F  I  C O U L D .  A S  A  

T E A C H I N G  R A N C H ,  

I T  W I L L  B E . ”

 — M A RY  G R AY

F i e l d  L a b o r a t o r y

The Leslie B. and Mary Gray Ranch

10 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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N E VA D A’S  R A N G E L A N D S

Home on the range isn’t just an old cowboy song. For many it is a way of life. 
In Nevada, 87 percent of the land is publicly owned, and in a state with so 
much open space, proper range management is crucial. 

A major agricultural commodity in Nevada is livestock and a vast majority of 
it depends on rangelands for forage. But range management not only focuses 
on domestic animals such as cows and sheep, it also addresses the welfare of a 
wide variety of wildlife including wild horses and burros. 

Whether it’s studying plants for research or grazing patterns, or protecting 
public lands and threatened species, science-based land management is an 
essential component of Nevada’s vast ecosystem. With this section, we put 
the spotlight on how the Experiment Station helps plants, animals and people 
who have a home on the range.

11N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n
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Cost Effective Land Management
Resource economist helping determine most efficient practices

Nevada’s
Rangelands

The University recently received $1 million for 
research aimed at providing federal land managers 
with the information they need to choose the 
most effective treatments to save sagebrush 

communities from catastrophic fi res and invasive weeds.

Kim Rollins, associate professor of resource economics, says 
that the money will be used to help researchers determine 
how to best use resources in treating Great Basin lands for 
fi re and weed control. 

Rollins is leading a team of economists from the University 
of Idaho and Oregon State University. She is joined by 
Dale Johnson in the Department of Natural Resources 
and Environmental Science, who will be investigating 
treatment impacts on soils. 

Rollins says the economists’ role is to prioritize the options 
for which treatments to apply, and where and when to 
apply them. Treatments include herbicides on cheatgrass, 

mechanical treatments and controlled burns. Other 
researchers in a multidisciplinary team from 10 universities 
and federal agencies will test different treatment methods. 

“Of course we would like to protect everything,” Rollins 
says. “But the reality is we have only so many resources, 
so many land managers and annual budgets of certain 
amounts.”

Given these constraints, economists have to consider the 
values of different lands. Rollins says some rangelands are 
close to human populations, some are more valuable for 
livestock forage and others are valuable for the protection of 
endangered species and habitats.

The $1 million awarded to Nevada is part of $13 million 
for the overall project, which involves ecologists, wildlife 
biologists, soil scientists, hydrologists, sociologists and 
economists from various institutions around the 
Great Basin region. 

Invasive species like cheatgrass 

become highly flammable fuel 

amid the native sagebrush, 

resulting in increased frequency 

and intensity of wildfires that 

threaten not only the sagebrush 

communities, but also properties, 

wildlife and human lives.
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Experiment Station researchers are helping create healthy, self-sustaining sage grouse populations.

Impossible Dream Now Possible
Experiment Station works with state to save sage grouse

Nevada’s
Rangelands

In 1999, the U.S. Fish and Wildlife Service 
began considering whether to name the sage 
grouse an endangered species. While at one 
time the birds numbered in the millions across 

the West, the population had dropped to fewer than 
250,000.

A year later, Gov. Kenny Guinn organized the 
Greater Sage-Grouse Population Conservation 
Plan for Nevada and Eastern California to prevent 
the listing, as it would pose a threat to economic 
development within the state.

The program studied the sage grouse, considered the 
need for habitats and the economic impact that an 

endangered species 
listing would have on 
Nevada’s economy. 
The Experiment 
Station is participating 
in the project by 
analyzing the listing’s 
economic impact.

“When the act kicks 
in, there are a number 
of legal requirements 
that agencies have 
to go through, 

which requires a great deal of staff time,” says 
Sherman Swanson, a professor in the Department 
of Natural Resources and Environmental Sciences. 
“The processes involved can hold up projects. It 
is important for agencies to be on the ground to 
determine the economic well being of citizens.”

Experiment Station researchers contributed to the 
effort by studying how to manage the sage grouse 
habitat by providing them with food, shelter, water 
and living space, Swanson says. The birds were 
counted to monitor any changes in the population’s 
numbers. Researchers counted the birds at leks, or 
breeding grounds, where a consistent population 
made them easier to tally.

The effort paid off. In January 2005 the U.S. Fish 
and Wildlife Service decided that the sage grouse 
would not be listed under the Endangered Species 
Act. Listing the animal would have put severe 
restrictions on grazing, oil and leasing of more than 
150 million acres of land across 11 western states, 
including Nevada.

Other groups involved include the Bureau of Indian 
Affairs, U.S. Fish and Wildlife Service, Bureau 
of Land Management, Nevada Department of 
Agriculture, Sierra Pacifi c Power Company and the 
Sierra Club.

E X P E R I M E N T  S TAT I O N  

R E S E A R C H E R S  C O N T R I B U T E D  

T O  T H E  E F F O RT  B Y  

S T U D Y I N G  H O W  T O  M A N A G E  

T H E  S A G E  G R O U S E  H A B I TAT  

B Y  P R O V I D I N G  T H E M  W I T H  

F O O D ,  S H E LT E R ,  WAT E R  A N D  

L I V I N G  S PA C E .
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The long-billed curlew, recently declared critically 
imperiled by the U. S. Shorebird Conservation 
Plan, is a species of special concern in Nevada.

 “If it were petitioned to be listed as threatened 
or endangered under the Endangered Species Act, the 
long-billed curlew probably would be,” says Lew Oring, 
professor of natural resources and environmental science. 
“The long-billed curlew is common in northern Nevada, 
but they are seriously imperiled worldwide.”

The long-billed curlew, North America’s largest shorebird, 
were found historically in prairies grazed by bison, from 
Montana to Indiana. Today the bird is gone from the 
eastern half of its native range. It prospers only in the 
arid West in association with irrigated pastures and a few 
protected grasslands.

Oring has spent years studying curlews in an effort to 
gain knowledge essential for its conservation. Long-billed 
curlews have become imperiled primarily because native 
grasslands have been converted to row-crop agriculture. 

“This is an example of a species that fl ourishes in 
environments grazed by cattle,” Oring says. “Long-billed 
curlews do well in grazed pastures because they need a 
short-stature grass environment to breed.”

Short grasses allow the curlew to keep its eyes on aerial 
predators. Tall vegetation is dangerous for the bird during 
the nesting phase of its life cycle because it blocks the 
bird’s view of potential predators. However, once chicks 
hatch, tall grass is essential for hiding. 

Oring’s research is built around determining what land-
use practices benefi t curlews. It looks like irrigated pasture 
development in the Great Basin may keep the long-billed 
curlew from ending up on the endangered species list. 

“We’re lucky that in Nevada, where the bird thrives, we’re 
in a position to help assist this potentially endangered 
species while at the same time pursuing traditional 
ranching activities,” Oring says. 

Graduate student Alex Hartman banding a curlew 

at a Ruby Valley, Nevada ranch.
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Grazing for Conservation
Nevada’s Irrigated pastures help the imperiled long-billed curlew

Nevada’s  
Rangelands

 “ L O N G - B I L L E D  C U R L E W S  D O  

W E L L  I N  G R A Z E D  PA S T U R E S  

B E C A U S E  T H E Y  N E E D  A  

S H O RT- S TAT U R E  G R A S S  

E N V I R O N M E N T  T O  B R E E D . ”

 — L E W  O R I N G ,  

P r o f e s s o r  o f  N a t u r a l  R e s o u r c e s  

a n d  E n v i r o n m e n t a l  S c i e n c e s
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R eestoring rangelands after wildfi res can be a dicey 
 issue, especially when it comes to deciding 
 when to release cattle back onto fi re-impacted  
 lands. According to Ben Bruce, associate 

professor of animal biotechnology, the standard policy 
affecting Nevada’s ranchers—requiring waiting to graze 
after fi res for two grazing seasons—has no scientifi c basis. 

Bruce now has data to back up his view.

At the Experiment Station’s Gund Range Research Ranch, 
fi res in 1999 swept through most of the ranch’s land 
permitted for grazing by the Bureau of Land Management. 
In cooperation with BLM, Bruce and Gund Ranch 
Manager Ken Conley set out to research just how land and 
vegetation were affected by grazing after fi res.

They divided up four plots of land with each having a 
different treatment: 

 • One block was not re-seeded or grazed for three   
 years
• One block was re-seeded but not grazed for three   
 years
• One block was not re-seeded but was grazed
 immediately after the fi re
• One block was re-seeded and grazed immediately   
 after the fi re.

Bruce says the grazing on the latter two blocks was strictly 
controlled.

“We had riders out there at all times managing the cattle,” 
he says of the three-year study at the central Nevada ranch. 
“We kept the vegetation at 50-percent utilization, or 50-
percent of the plant’s height.” 

This is different from most 
of how grazing occurs where 
typically a rancher will leave 
the cattle on the range for as 
long as the permit allows, 
Bruce adds.

What the research team 
found by the end of the three 
years surprised them. None 
of the seeding treatments 
worked, due in part because 
the duration of the research 
was in the three driest years 
at the Gund in at least 25 years. Seeds were applied by 
aerial distribution and were therefore not incorporated into 
the soil. More importantly, Bruce says that both grazing 
treatments did not affect the vegetation recovery on the 
ground.

“The grazed areas had similar amounts of vegetation to the 
areas left ungrazed,” Bruce says. “These results throw some 
questions on the blanket policy.”

Bruce is optimistic that his study will have a positive 
impact. “Rather than have a blanket policy, each area 
could be individually reviewed prior to deciding whether 
to graze,” he says. It’s also good news for land management 
agencies “because we had very controlled grazing.” 

Conley says that another important observation of the 
project was that an inventory of the burned areas needs to 
be taken and then a determination of whether to seed or 
not to seed must be made.

“Most areas that are not a closed canopy of pinyon-
juniper and have been managed properly have enough of 
a native seed source for natural recovery,” he says. “Only 
areas where a natural seed source does not exist should be 
considered for seeding. 

“Our ranges have evolved over thousands of years in the 
presence of periodic fi res. Fires are an important part of a 
healthy ecosystem. A blanket approach to seeding burned 
areas is unnecessary.”

Nevada’s  
Rangelands

Livestock Grazing Gets a Boost 
from Experiment Station Research
Study’s results question the policy of no grazing after fires

Charred land at the 

Experiment Station’s Gund 

Range Research Ranch.

15N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n

Book 1_final.indd   15Book 1_final.indd   15 7/6/06   12:55:09 PM7/6/06   12:55:09 PM



Livestock grazing advocates may have new 
ammunition in the dispute over the long-
term effects of livestock grazing. An article 
recently published in the Journal of Rangeland 

Management documents research that looked for 
differences between grazed and un-grazed rangelands in 
Nevada. The study found that there are few differences 
among plant populations on grazed and un-grazed 
lands.

“Advocates for the removal of livestock often do not 
provide scientifi c evidence of long-term damage from 
properly managed livestock grazing,” says Barry 
Perryman, co-author of the study and assistant professor 
of animal biotechnology. “On the other hand, livestock 
grazing supporters have little documented evidence of 
grazing having any benefi cial effect on the land.”

A Nevada research team, however, sought to look at 
grazing from a scientifi c perspective. The team looked 
to history for data. 

In 1934 the Taylor Grazing Act established grazing 
controls on public land. At that time, the U.S. Forest 
Service—working with the Experiment Station and 
the Taylor Grazing Service—wanted to measure the 
recovery rates from prior grazing practices. In order to 
compare grazed and un-grazed rangelands, 28 exclosure 
sites—four-acre parcels enclosed by barbed wire to keep 
out livestock—were built at that time. Today, 16 of 
those sites remain intact and provided the basis for the 
study.

“There have been a lot of exclosure-type studies,” 
Perryman says, “but this is one of the longest, if not the 
longest, study of its kind.”

To determine what effect grazing has had on such things 
as the amount and variety of vegetation, the research 
team conducted an examination of the ecologies both 
inside and outside the exclosures. The researchers then 
subjected their fi ndings to a statistical analysis. 

After analyzing the data, the researchers concluded 
that, “light-to-moderate grazing in the Great Basin 
certainly has no ill effects on the ecosystem.” What 
few differences exist between grazed and un-grazed 
rangelands are minor and “can even be somewhat 
benefi cial,” Perryman says.

One such benefi t is that within the exclosures there is 
more vegetative ground cover, while outside there are 
more plants as well as greater variety of plants. 

The study specifi cally addresses the view that 
rangelands are irreparably damaged by domestic grazing 
in the Great Basin and should subsequently be off-
limits to livestock. Perryman says that the study has the 
potential to help resolve the sometimes-bitter debate 
between ranchers—who have legal authorization to 
graze livestock—and those who believe that grazing 
does harm. 

“From an ecological standpoint we can argue that 
if we remove the grazing infrastructure from public 
rangelands, we would see some adverse consequences,” 
he says. “We’d see less variety and too much ground 
cover, for example, as well as more cheatgrass and the 
potential for more range fi res.”

Nevada’s  
Rangelands

Study Finds Grazed Lands have 
Better Plant Diversity

Exclosure sites—four-acre parcels enclosed by barbed wire to keep 

out livestock—provided the basis for this research.
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➤Tall Whitetop

The 1997 New Year’s Flood brought devastation to the 
entire Reno-Sparks area. It wrecked homes and businesses, 
but the waters also brought a new and stubborn form of 
devastation that did not recede with the water. 

Tall whitetop, scientifi cally known as Lepidium latifolium, 
is an invasive, non-native plant that is diffi cult to 

eradicate. It is a perennial pepperweed that thrives in 
riparian areas but is resilient enough to grow in a wide 
variety of soils. Tall whitetop overtakes native vegetation 
and can destroy crop lands, which is why it is vital that it 
be managed.

A potential solution to this plaguing weed is a fl uffy, 
white weed-eater. At the Experiment Station’s Main 
Station Field Lab, animal science experts are letting sheep 

Nevada’s  
Rangelands

The Many Faces of Weed Control
Experiment Station researchers use innovative strategies 
to combat costly weeds

WEED WARRIOR: Leslie Haug is in charge of the Main Station Field Lab’s weed management in Reno. The sheep in the background are allies in 

battling the invasive tall whitetop weed, which has infested lands around Main Station and nearby waterways.

Nevada faces numerous challenges. Though the state’s 
growing population is in two main urban areas—Washoe 
and Clark Counties—more than 80 percent of the state’s 
lands are publicly owned and managed. 

Nevada, despite its urban population density, is a land-
rich, rural state. Consequently, land management realities 
can be foreign concepts to the state’s urban inhabitants. 
Weeds in particular are a roadblock to successful land-
management and present a crisis to many of Nevada’s 
rangelands.

According to resource economists, noxious and invasive 
weeds are linked to the increased frequency and intensity 
of the state’s wildfi res. Other adverse consequences include 
declines in wildlife populations, impacts on surface water, 
reductions in forage and cumulatively, adverse economic 
impacts.

“The economic damages of invasive weeds on just wildlife 
forms of recreation are estimated to be between $12.4 to 
$19.1 million per year,” says Rang Narayanan, a resource 
economist. “Though everybody is aware of weeds, not 
everyone is aware of the major impact weeds really have on 
the state.”

Experiment Station researchers are tackling Nevada’s weed 
problems head on by developing innovative strategies for 
combating the spread of the noxious and invasive plants. 
In particular, research efforts have focused on tall whitetop, 
cheatgrass and tamarisk.
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graze tall whitetop as a way of controlling the weed. “The 
sheep are a great resource to the farm and have proved 
to be very effective in controlling tall whitetop growth,” 
says Leslie Haug, an animal science graduate student.

The sheep eat the weed’s new growth and trample the old 
growth in the process. 

“When it is still young, before it goes to seed, is when it 
is digestible and has a suffi cient protein for the animals,” 
says Jim Young, a rangeland scientist with the USDA’s 
Agricultural Research Service.  

Main Station has been using prescription grazing for 
more than two years. Haug says that Main Station would 
like to potentially use goats for prescription grazing 
because they will eat dead tall whitetop and tall whitetop 

that is at advanced growth stages, whereas sheep will 
only eat it before it has gone to seed when it has a high 
protein content. Goats also chew weeds up into benefi cial 
organic matter that goes back into the soil through their 
droppings. Sheep, however, are much more domesticated 
and easier to control than goats.

“This program is still fairly new,” Haug says. “It is a 
long process getting rid of an invasive, perennial, deeply 
rooted weed like tall whitetop. It’s going to take several 
more years to get the area completely recovered.”

For now, the sheep continue to be nature’s little lawn 
mowers helping to provide proof of the principle that, 
given the right resources, weeds in Nevada can be 
managed. 

➤ Cheatgrass and Fire
Mobilizing to break the cycle

Cheatgrass is an aptly named, particularly nasty invasive 
weed. Once it inserts itself into a fi eld of native rangeland 
grasses, it spreads quickly, cheating other grasses out of 
soil, space and water. Because it thrives best in areas that 
have been denuded by fi re, an irony of its spread is that it 
provides an almost perfect fuel for more fi res. 

The Great Basin consists of vast stretches of open land, 
making the problem that much more acute in the Silver 
State. Millions of acres are infested by the weed, decreasing 
livestock forage and increasing the risk of wildfi res.

Bob Nowak, a professor in the Department of Natural 
Resources and Environmental Science, understands 
the danger to the delicate ecosystem. “If we don’t get a 
handle on it, it will be an ecological disaster,” he says.

That handle, he says, might be the amount of nitrogen 
in the soil where cheatgrass grows. “Nitrogen is an 
important nutrient to cheatgrass. Native plants, though, 
are tolerant of lower levels. We thought that if we could 
somehow reduce the amount of nitrogen in the soil, the 
cheatgrass wouldn’t do as well.”

Adding sugar to the soil, he believes, would encourage 
the growth of microbes, which thrive on sucrose and—
incidentally—nitrogen.

In 2003, Nowak and a research team—as part of a $2.9 
million grant from the USDA—established 6 foot x 
8 foot plots on BLM land in Utah and Nevada, where 
cheatgrass is particularly abundant. The team added 
sugar to the soil and began measuring cheatgrass seed 
production and weight. 

Results, so far, have been encouraging. At a recent 
conference of the Coordinated Intermountain Restoration 
Project, Kim Allcock, a team member, was able to 
announce that, after a year, “three of four sites reported 
substantial reductions—ranging from 40 percent to more 
than 70 percent in some cases—in the number of seeds 
produced as well as plant weight following the addition 
of sucrose to the soil.”

Analyses from four more sites plus results from a repeat 
of the experiment in the next year showed similar 
results. Although this reduction eventually disappears, 
it provides a one- to two-year window of time for native 
plants to gain a foothold.

The research team is also investigating if different 
cultivars of native species have a level of competitive 
ability against cheatgrass. The researchers are following 
seedings of various grasses for several years to determine if 
these promising results hold up through time.

Nobody is under any illusion, however, that the Great 
Basin will be free of cheatgrass any time soon. The weed

Sheep grazing whitetop at the Main Station Field Lab. 

Grazing success.
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is hardy, tenacious and diffi cult to get rid of once it puts 
down roots. However, Nowak and his team, buoyed 
by their early success, have expanded the program 
to further experiment on how to drive out this 
unwelcome visitor.

➤ Tamarisk and Beetles
Helping to save the Walker River Basin 
with a bug

North of Hawthorne runs a river of life. The Walker 
River feeds Walker Lake, a popular fi shing destination. 
It also serves the irrigation needs of hundreds of 
farmers along its course. 

But between over-appropriation of water rights, drought 
and an invasion of foreign trees, water is growing 
scarce—and everything involved is drying up as a 
result. That’s why researchers are thrilled with the early 
successes of a recent biological control program aimed at 
saving the vanishing waters.

Saltcedar trees, also known as tamarisk, dominate more 
than 4,000 acres of the Walker River system, an area 
owned largely by the Walker River Paiute Tribe. From 
the lower river and the Walker Lake delta to the south 
shore of Walker Lake at the Hawthorne Army Depot, 
the non-native saltcedar drains large amounts of much-
needed groundwater like thousands of organic siphons.

In addition, it displaces native plants, provides poor 
wildlife habitat, reduces grazing capacity and increases 
wildfi re, fl ood and erosion risks. To counteract the 
destructive trees, researchers in 2001 began releasing the 
saltcedar leaf beetle, Diorhabda elongata, into the area to 
remarkable success. 

“It’s pretty phenomenal, really,” says Robert Pattison, a 
post-doctoral researcher with the USDA’s Agricultural 
Research Service. “They’ve spread way beyond what we 
thought they’d do.” 

The beetles, which eat only saltcedar, work by scraping 
the leaves and stems, causing the foliage to dry out and 
the tree to eventually die in as little as three years. This, 
in turn, has lead to a 75 percent reduction in water 

loss for the Walker River area in just the fi rst year of 
defoliation, Pattison says.

Saltcedar affected by the beetles turn brown from the 
lack of water. Pattison says that while driving for a 
stretch of about 20 miles, all that could be seen were 
brown saltcedar.

In response to concerns about controlling the beetles, 
Pattison says that the beetles will have a very specifi c 
effect in the ecosystem.

“We know what they’re going to eat and their impact on 
other plants is pretty minimal,” he says. “People worry 
about biological control, but things have come along 
since the old days.”

Pattison says the concern for the future is preventing 
weeds such as knapweeds and whitetop from growing 
in to replace the saltcedar. Eliminating saltcedar is 
important, but there’s still more that will need to be 
fi gured out, he says.

Tom Dudley, adjunct research professor in the 
Department of Natural Resources and Environmental 
Science, says that if native plants fi ll in for all the dead 
saltcedar, they will still only use half as much water. 
And in addition to the water loss reductions, wildlife 
is increasing, especially native birds that feed on the 
beetles. Some farmlands that had to stop production may 
be able to open again. 

“I know that a guy up the way is going to be able to 
open up some land again,” he says. “And he’s going to be 
tickled pink about that.”

Researcher Tom Dudley points out the initial effects of defoliation by 

the leaf beetle, Diorhabda elongata.

The leaf beetle 

Diorhabda elongata 

is the first approved 

biological control 

agent for saltcedar in 

the United States.

Sagebrush seed germinating following sucrose treatment. Cheatgrass 

was reduced from 40 to 70 percent after the treatment.

Researcher Kim Allcock applying sucrose to test plot.
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Nevada’s  
Rangelands

The Nevada Arid Rangeland Initiative is a federally funded research program administered 
by the Nevada Agricultural Experiment Station. The initiative aims to improve the 
health of Nevada’s rangelands by identifying critical issues from stakeholders and 
providing solutions through high quality, peer-reviewed research and outreach.

More than $2 million has been spent over the last six years on 44 projects. This initiative is 
working to enhance the natural resources and the ecology of the Great Basin and develop more 
effective ways to manage our public lands.

The initiative’s work on these issues will bolster rural economies by improving the sustainability 
and profi tability of agricultural producers and ranchers, and it will also protect our state’s natural 
legacy by preserving our native plants and wildlife.

Additionally, research from this initiative will help prevent and mitigate the effects of the 
devastating wildfi res that have ravaged the West in recent years. These wildfi res have damaged the 
region’s rich natural heritage, wreaked havoc on rural economies and endangered public safety.

The spread of cheatgrass throughout our rangelands signifi cantly increases the risk of wildfi res, 
which is why this research is critical in working hard to develop ways to better control this 
invasive species and restore more fi re-resistant native plants to our rangelands.

The cost of inaction on this issue could be tremendous, and it is critical that we continue to 
support the efforts of the Nevada Arid Rangeland Initiative to combat this threat.

  – U.S. Senator Harry Reid

R e i d  o n  t h e  Rang e

The Nevada Arid 
Rangeland Initiative
Using science to improve rangeland health
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Increasing Basin Wildrye for 
Wintering Livestock, Wildlife Habitat 
and Seed Production

Basin wildrye is a native grass. By increasing basin 
wildrye on private pastures, many ranchers can improve 
their economic and environmental sustainability. This 
project aims to evaluate the effectiveness and economic 
costs of increasing basin wildrye on study plots at three 
northeastern Nevada ranch locations.

Vegetation and Sage Grouse 
Reproduction 

Sage grouse were proposed for listing under the 
Endangered Species Act more than 10 times between 2000 
and 2003. This project will establish the relationship 
between nest sites and random locations for shrub height 
and density was well as understory cover and vegetation 
heights. These vegetation variables have been identifi ed 
as important to either nest site selection or nest success. 
Results of this research are anticipated to contribute to the 
science-based information regarding sage grouse habitat.

A Field Guide to Nevada Grasses

Nevada’s land base is primarily open rangelands. 
Consequently, much economic activity—including 
government and recreational activities—occur on Nevada’s 

public lands. Knowledge of range plant species is therefore 
critical to the understanding of the lands for a variety 
of uses. This project is a book-in-progress designed to 
aid land managers and users, students, recreationists 
and policy makers with science-based identifi cation and 
reference of grasses throughout the state.

Nevada’s Feral Horses
Is contraception the answer?

Nevada’s feral 
horses are managed 
to have minimal 
environmental 
impacts on 
rangelands. 
Management includes 
horse round-ups when 
horses populations 
get too large. This 
project is researching 
the effectiveness 
of limiting feral-
horse fertility through injected contraception, which is a 
potentially less harmful way to manage populations. It is 
not currently clear whether this will have an adverse effect 
on horse behavior and the stability of horses in bands. This 
three-year study will determine whether contraception is a 
humane treatment for horses in order to benefi t both horse 
habitat and Nevada’s lands.

Pygmy Rabbits in the Great Basin
Examining habitat threats and creating a 
conservation plan  

Pygmy rabbits are the 
smallest members of 
the rabbit family in 
North America. The 
rabbits require dense, 
big sagebrush for food, 
shelter and cover from 
predation. This kind of 

vegetation has been heavily impacted by urbanization, 
agriculture, improper livestock grazing and wildfi res, 
and the pygmy rabbit has poor dispersal abilities and low 
reproductive capabilities. This research has enhanced the 
ability to manage the species and includes a pygmy rabbit 
conservation plan.

Restoration of Cutthroat Trout in the 
Lower Truckee River

This project is 
researching the 
movement patterns, 
feeding behavior and 
habitats of native 
cutthroat trout in 
the lower Truckee 
River. With multi-
agency collaboration, 
Nevada researchers are 
working with the Pyramid Lake Paiute Tribe to ultimately 
aid in the survival of this native fi sh and help restore its 
population in the Truckee River. 

RECENT NEVADA ARID RANGELAND INITIATIVE PROJECTS

Also Funded:
• Economic impacts of grazing buyouts on Eureka and 

White Pine counties: A ranch and regional level analysis

• Economic impacts of changes in elk populations across 
multiple user groups and counties

• Restrospective study of the landscapes, vegetation and 
fauna of the pine forest range

• Development of a prototype simulation model for 
Great Basin vegetation transitions

• Interactions between ungulate species and rangeland in 
Nevada

• Spatial analysis of pinyon-juniper expansion in the 
Great Basin

• Weed control and restoration of Great Basin rangelands

• A program of arid rangeland research with Turkmenistan

• Production of native seed at Rafter 7 Ranch
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E CO N O M I C  D E V E LO P M E N T
A signifi cant priority for the Nevada Agricultural Experiment Station is economic development. With 
a particular emphasis on Nevada’s rural communities, the Experiment Station, along with University of 
Nevada Cooperative Extension, supports the nationally recognized Center for Economic Development. 
The center provides the umbrella for research and outreach efforts that impact rural Nevada. It works 
closely with Nevada Rural Development Council and the Western Rural Development Center. The center 
provides technical expertise and ground-breaking studies in economic impacts as well as helping with job 
and income creation.

 Of similar importance is economic research on the value of the state’s natural resources. 

“Future generations can benefi t from today’s informed decisions,” says Klaus Moeltner, who conducts 
studies that fi nd the values of amenities such as clean air, clean water and the value of recreation. Knowing 
the value of natural resources means policymakers are better prepared for making important decisions, such 
as appropriate land-management strategies with limited resources. 

Indeed, with Nevada’s growing population, all priorities—particularly those related to agriculture 
production and natural resource management—support economic development. It is in this area that the 
Experiment Station helps the state meet future needs.

22 U n i v e r s i t y  o f  N e v a d a ,  R e n o
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Economic 
Development

University Center for 
Economic Development 
On frontlines of community success

What do Churchill County Communications, 
Nevada’s hospitals, the University of Nevada, 
Reno and a proposed wild horse and burro 
center in Lyon County have in common?

Each has been the subject of sophisticated statistical analyses 
by the University’s Center for Economic Development. 
With these analyses, and support from the Experiment 
Station, the center is fostering economic development in 
Nevada—particularly in the state’s rural areas—by making 
the University’s extensive resources available to organizations 
and areas that can benefi t from job and income creation and 
job retention efforts. 

The center is run by Tom Harris, a professor of resource 
economics and community development specialist with 
Cooperative Extension. Harris also works with the Nevada 
Small Business Development Center in providing business 
analyses to rural Nevadans.

Though conducted in quiet offi ces, the center’s small staff 
and graduate students have worked on dozens of studies 
throughout the center’s 15-year existence. Their studies have 
had major impacts on policy decisions as well as business and 
economic development throughout the state. 

A recent study conducted by Harris showed just how much 
Churchill County Communications—the county’s provider 
for telephone services—was worth to the county. It allowed 
the county-operated company to go to the legislature to argue 
against privatization—which would have had a devastating 
effect on the county’s economy.

Harris, working with Buddy Borden, Clark County 
Cooperative Extension educator, is currently researching the 
impact of a power plant shutdown in Laughlin. 

“We’re working with the Nevada side as well as Arizona to 
look at the economic impact on a variety of people, such as 
the Navaho tribe which supplies coal to the plant, and plant’s 
workers who were able to make a good income there,” 
he says. 

The center is sponsored by the University with support 
provided by the Economic Development Administration of 
the U.S. Department of Commerce.

Harris, who is quiet and understated, is proud of the 
program’s many successes over the past 15 years.

“There are a lot of very smart people in the rural areas,” he 
says. “We’re just trying to help them, and it’s great fun.”

Joan Wright is a graduate student studying 
for her master’s degree in resource economics 
in the College of Agriculture, Biotechnology 
and Natural Resources. She’s working for the 
Center for Economic Development to rebuild a 
model on community business matching fi rst 
developed as a plan based on the agricultural 
economics of Vermont. 

Wright is adapting it to suit the varied 
resources of Nevada, from alfalfa to minerals 
and tourism, as well as burgeoning medical 
care for aging Baby Boomers. It’s a matter of 
matching the needs of both the business and 
the host city.

“There are features of a community that 
make them desirable to businesses, such as 
a nearby work force that includes unskilled, 
skilled, technical and management, or usable 
natural resources,” Wright says. “A city might 
need businesses that will bring in revenue as 
a base to cover the costs to run the city, or one 
that will offer local workers a comprehensive 
benefi t plan.

“I’m working with two concepts in this 
model: desirability and compatibility—a lot 
like E-Harmony.com. This model will help 
communities identify their priorities and assets, 
and it questions businesses about how willing 
or how probable it is they will move or expand. 
It uses all these categories, which are the same 
for both parties, to make a harmonious match.”

Tom Harris of the University Center for Economic Development. The Center was 

established in 1992 in response to the growing need within the state for economic 

development research, technical assistance and educational services.
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Making Communities 
Successful

Student helps to fi nd traits 
attractive to businesses
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A 
recent study shows that Nevada’s hospitals play an important role in state and local 
economic development by generating tax revenues and jobs and creating better 
environments to attract business investors.

The health sector is often looked upon as something that takes dollars away, but this study, 
by Professor Thomas Harris of the University Center for Economic Development and Professor John 
Packham of the School of Medicine, reveals that Nevada’s hospitals have a substantial positive impact 
on the state’s economy.

“This study helped people to understand that hospitals are not costs to society, but a big engine to 
promote the state economy,” Harris says. “Including the indirect employment in other businesses, 
Nevada’s hospital industry generated about 44,000 jobs in the state. That means $1.5 billion in payroll 
for state hospitals and other businesses in 2002.” 

The study, “The Contribution of Hospitals to the Nevada Economy” is available at: 
www.ag.unr.edu/uced/reports/technicalreports/.

Economic 
Development

The Contribution of Hospitals 
to Nevada’s Economy

Nevada hospitals play an important role in local 

and regional economic development by generating 

employment and income in other businesses in the 

state; continuing to provide a considerable amount 

of uncompensated or free care to Nevada residents; 

and training and employing physicians and 

other health care workers, resulting in additional 

contributions to population health and economic 

well being in the state.

“ T H I S  S T U D Y  H E L P E D  

P E O P L E  T O  U N D E R S TA N D  

T H AT  H O S P I TA L S  A R E  N O T  

C O S T S  T O  S O C I E T Y,  B U T  A  

B I G  E N G I N E  T O  P R O M O T E  

T H E  S TAT E  E C O N O M Y. ”

— P R O F E S S O R  T O M  H A R R I S

o f  t h e  U n i v e r s i t y  C e n t e r  f o r  

E c o n o m i c  D e v e l o p m e n t

24

Book 2_final.indd   24Book 2_final.indd   24 7/6/06   1:00:16 PM7/6/06   1:00:16 PM



25N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n

Like it or not, the use of natural resources comes 
with a price. Even if a resource, like clean water, 
is available at no charge, fi nding the resource’s 
value is important in the arid West. A growing 

population demands effi cient and sustainable management 
of natural assets, such as water, air quality and healthy 
public lands.

For Klaus Moeltner, assistant professor of natural resources, 
fi nding a balance between human needs and resource 
consumption is both an art and science. Sophisticated 
statistical analyses are often predicated on a basic economic 
question: What is the true economic value of a given 
resource to relevant stakeholders? Finding the answer to 
this question is required to bridge the gap between human 
behavior and the responsible use of natural resources.

“By fi nding a price to society for a specifi c non-market 
good like recreational access to lakes and forests, you 
can arrive at more effi cient policy outcomes,” Moeltner 
explains. Moeltner, an Austrian native, recently studied 
commercial water consumption in the Truckee Meadows.

“There was very little information out there related to 
the water needs and consumption patterns of local fi rms,” 
he says. So Moeltner generated a question in need of an 
answer: How does commercial water consumption react to 
price changes?

“We wanted to know if water price is a good tool for 
encouraging water conservation,” he says. “Correctly 
estimating the price elasticity of water demand is 
an important fi rst step to achieve water conservation 
goals with minimal economic impact. It’s critical to 
get estimates as close as possible with a long enough 

time series of monthly data so that our predications are 
accurate.” 

Any policy changes regarding the price of resource use 
invariably stir up equity issues, so the resource economist’s 
objective is to estimate gains and losses to different groups 
as accurately as possible over a relevant period of time. 

Resource planners can then combine these results 
with equity considerations. From there, they derive a 
management plan that is optimal to society.

“You always have to see the big picture of society’s resource 
needs and implicit resource costs,” Moeltner says. “This 
requires the inclusion of non-market aspects in any 
thorough benefi t-cost analysis of planned resource use.

“There will always be winners and losers now, but future 
generations can benefi t from today’s informed decisions.” 

That means objectivity is an important ingredient to a 
sound study. 

“It’s often hard to remain unbiased when estimating 
resource values,” Moeltner, an avid outdoor enthusiast, 
admits. “I’m often tempted to advocate conservation rather 
than depletion. However, this may not be in society’s best 
interest, especially in the long run.”

Moeltner reminds himself that while he is visually 
offended by eroded slopes and lift poles in the summer, he 
happily utilizes these features come next ski season. 

“This is an example of a resource economist’s general 
fi nding—the societal ‘optimal’ use, or depletion of a 
resource, is rarely ‘zero,’” Moeltner says. 

Economic 
Development

Natural Resource Economics
A quest to find the balance between society’s needs and 
the cost of natural resources

“CORRECTLY ESTIMATING THE 

PRICE ELASTIC ITY OF WATER 

DEMAND IS  AN IMPORTANT 

F IRST STEP TO ACHIEVE WATER 

CONSERVATION GOALS WITH 

MINIMAL ECONOMIC IMPACT.”

 — K L A U S  M O E LT N E R ,

 A s s i s t a n t  P r o f e s s o r  o f  

R e s o u r c e  E c o n o m i c s
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HUMAN HEALTH

Much of agriculture starts with seeds, but its end 

goal is human health. One of the Experiment 

Station’s strategic priorities is human health 

and nutrition, accomplished fi rst by processes 

to enhance agriculture and the environment, 

as examples, but also by direct research and 

outreach efforts in keeping families healthy, 

through studies into nutrition, enhancing 

nutrition as well as the processes that keep 

families healthy sociologically. 

The Experiment Station funds numerous research 

and outreach projects designed to enhance 

human health as a goal. From a pioneering study 

looking into Nevada’s child care to research into 

conjugated linoleic acid, which may help to 

prevent cancer from a nutritional standpoint, the 

Experiment Station advances Nevada’s health in 

both direct and indirect ways. 
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Human 
Health

Roon Pardini is not a medical doctor. Yet he is seen 
oas a hero by his cancer-stricken neighbor, Dave 
oHall. Pardini helped the 78-year-old after Hall 
owas diagnosed with terminal lung cancer.

“In 2000 he was told by his doctor he had only a few months 
to live,” says Pardini, a professor of biochemistry and associate 
director of the Experiment Station. “But fi ve years later, he is 
still alive, and has even gained a little weight.”

The cancerous tumors found in Hall’s lungs have shrunk to 10 
percent of what they were in 2000, according to the result of 
computed tomography (CT) scans last year. 

How did it happen? High doses of omega-3 fatty acids. What 
worked with Hall is not a common medical treatment such 
as chemotherapy or surgical excision. It was a nutritional 
intervention, drastically increasing the patient’s intake of 
omega-3 fatty acids, which are often found in fi sh 
oil or golden algae oil.

Pardini’s previous research 
found that omega-3 fatty acids 
signifi cantly depressed the 
growth of human mammary, 
ovarian, colon, prostate and 
pancreatic cancer cells that 
were injected into athymic 
mice—also known 
as nude mice. The 
studies also show that 
fi sh oil consumption 
improves the animals’ 
responsiveness to 
chemotherapy. Fish oil 
research was inspired by 

observations that Inuit Eskimo populations have less breast 
and prostate cancer deaths. 

So far, though, most studies in this country are limited to 
animal models, but a case study about Hall, which was 
published in the Nutrition and Cancer journal, could be a major 
step forward in human clinical trials. 

While beginning to take high dose of fi sh oil and golden algae 
oil capsules daily, Hall also reduced corn-based foods from 
his diet. Corn contains omega-6 fatty acids that Pardini says 
are found to increase people’s risk of getting cancers. Pardini 
is optimistic of what his fi ndings may contribute to cancer 
treatment.

“We have pretty good evidence that there is excellent 
potential to employ nutritional intervention to improve 
cancer treatment and patient well-being,” he says.

Seeking the Good Fats
Omega-3 fats save the life of a terminal cancer patient

Conjugated Linoleic Acid 
as an Anti Cancer/Heart-

Disease Agent

The news media has reported concerns regarding 

health disparities linked to dietary trans fats in the 

diets. However, there is a group of trans fats, known 

as conjugated linoleic acid (CLA) that has attracted 

scientifi c attention, according to nutrition professor 

Stan Omaye. 

CLA prevents and sometime reverses atherosclerosis 

in the test tube and with laboratory animals. The 

highest amounts of CLA are found in the fat and milk 

products of cattle and sheep—or ruminant animals. 

“We have been working towards developing a better 

understanding about how CLAs exert their healthy 

benefi ts in reducing the process of heart disease,” 

Omaye says. “The early stage of heart disease likely 

involves oxidative stress. We have found that CLA 

compounds can act like antioxidants, similar to vitamin 

E, depending on the type of CLA, how much CLA and 

other conditions. ”

Omaye and his colleagues are directing their 

research toward determining how CLA infl uences the 

genetic expression of the body’s antioxidant defense 

system. The ultimate goal is to establish CLA’s health 

benefi ts for humans.

AT RIGHT: Ron 

Pardini, professor of 

biochemistry and 

molecular biology. 

BELOW: One of 

Pardini’s “nude” 

athymic mice.
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Human 
Health

As parents struggle to balance the demands of work and family, child care has become a reality for 
more than 13 million children nationwide. 

Child care has been viewed in the past as a service that allows parents to work. It is more 
appropriately recognized as an early education environment with a powerful effect on child 

development, according to a study that took bold steps to examine the state of child care in Nevada.

“This has underscored just how vital these years are in laying a foundation for later development and learning,” 
says Eva Essa, professor of human development and family studies and Experiment Station researcher. “At a 
time when children are at a peak in their learning capacity, we invest the least in their future.”

Research has found that not only does a young child’s brain have an amazing capacity for learning, it also feeds 
off of a nurturing environment, which increases the child’s development in language, cognition and social 
competence. The study—“Who Cares for Nevada’s Children? A Profi le of the Demographic, Economic and 
Quality Aspects of Child Care in Nevada”—conveyed crucial information about each aspect of Nevada’s child 
care and found that there is a direct relationship between childcare centers that are rated higher in quality and 
children who do better developmentally.

 “The study provides an in-depth profi le of demographic, economic and quality aspects of child care in 
Nevada,” Essa says. “This baseline of information should further help us develop quality child care in the state.” 

Who Cares for Nevada’s Children?
Study finds child care under funded

A University of Nevada study found that 

higher-rated child care centers were linked 

to children who do better developmentally.

“ T H E  S T U D Y  P R O V I D E S  

A N  I N - D E P T H  P R O F I L E  

O F  D E M O G R A P H I C ,  

E C O N O M I C  A N D  Q U A L I T Y  

A S P E C T S  O F  C H I L D  C A R E  

I N  N E VA D A .  T H I S  B A S E L I N E  

O F  I N F O R M AT I O N  S H O U L D  

F U RT H E R  H E L P  U S  D E V E L O P  

Q U A L I T Y  C H I L D  C A R E  I N  

T H E  S TAT E . ”

— E VA  E S S A ,

 P r o f e s s o r  o f  H u m a n  

D e v e l o p m e n t  a n d  

F a m i l y  S t u d i e s
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Human 
Health

Nevada’s health needs received a boost recently. With a $1.38 million grant from the 
National Institutes of Health, Judith Ashley, associate professor of nutrition, created a 
program to increase the nutritional knowledge of Nevada’s medical doctors. 

Numerous community physicians, who serve as preceptors for University of Nevada 
medical students throughout the state, enrolled in a study to receive added training to help their 
patients with nutritional information.

“Our goal was to create a link for doctors to provide to their patients quick, reliable information 
about nutrition and medical conditions, including cancer,” Ashley says. “The purpose was to integrate 
nutrition into the practice of these doctors who serve as role models for the medical students they train 
in their medical offi ces.” 

The program, which is a joint project with the University of Nevada Medical School, is geared to meet 
the needs of both doctors and patients. Doctors in the program received training and were provided 
with ways to obtain up-to-date nutritional information based on their patients’ needs.

“The information covers a wide range of health needs, everything from planning meals for diabetics, to 
advice on dietary supplements,” Ashley says.

She is quick to point out that when doctors receive requests from patients, the information provided 
is not sponsored by drug companies. A common situation, Ashley says, is that patients might research 
information about a disease over the Internet using a search engine. Many of the Web sites listed from 
searches could be sponsored by commercial organizations. With this program, however, all nutrition 
information is based on current research and knowledge.

“This is credible, up-to-date information,” Ashley says. Doctors can get the information for their 
patients in whatever fashion best suits them—by phone, the program’s Web site, e-mail or brochures.

Nevada Doctors Enhance their 
Practices with Nutrition Information

Judith Ashley, associate professor of nutrition, helps 

provide Nevada doctors with up-to-date nutritional 

information for their patients.
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Human 
Health

The effects of secondhand smoke are hotly debated. But the recent conclusion of a fi ve-
year study found a link between secondhand smoke and DNA damage.

“This is the fi rst major study ever done looking at exposure to environmental tobacco 
smoke in the work force,” says Chris Pritsos, chair of the Department of Nutrition and 

lead researcher on the study.

Pritsos’ study, which received $2.5 million from the National Institutes of Health, looked at 
exposure to secondhand smoke in Nevada casinos. The subjects were employees who are non-
smokers but were exposed to environmental tobacco smoke in the workplace

The results, Pritsos says, were clear. “The more they were exposed to environmental tobacco 
smoke, the more the DNA damage, and that’s going to lead to a higher risk of heart disease and 
cancer down the road.” 

Preliminary results of Pritsos’ study were recently published in Toxicology Letters.

Study Links Secondhand Smoke 
to DNA Damage

Chris Pritsos, chair of the department of nutrition, studies the 

effects of secondhand smoke on human health.
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A LT E R N AT I V E  C R O P S
Put simply, Nevada is a thirsty state. It averages from three inches of rainfall a year in 
southern areas to 12 inches a year elsewhere. So it is not a surprise when people not familiar 
Nevada are amazed to hear about the diversity of crops being grown in a state with so 
little water. Everything from melons and corn to alfalfa, native plants and wine grapes are 
considered valuable crops by the state’s agricultural producers. 

The Experiment Station has a history of testing crops for the benefi t of ranchers and 
farmers. Because their state is arid in nature, agricultural producers work harder to see 
success. The Agricultural Experiment Station explores alternative crops so that it can then 
pass on research-based information to producers.

 This is why the Experiment Station has invested in exploring alternative crops for  
food production, land rehabilitation and other agricultural commodities. From its 
demonstration crops, which include Roundup Ready alfalfa—is it feasible for Nevada 
farmers?—to exploring the success of various grass mixtures, the Experiment Station is 
experimenting with a variety of alternative crops. Wine grape research, for example, has 
seen recent success growing in the state’s climate, while providing a water-wise alternative 
to other Nevada crops.  

These experiments may help jumpstart new and diverse agricultural niches in the state. But 
without the role of experimentation—which is where the land-grant university mission can 
directly help producers—new agricultural products may never get planted.
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Advances in science renovate the way society 
does both business and pleasure. It seems 
that each week some scientifi c marvel is 
being showcased in the news. But some 

advances beg the question: What’s that good for?  

Not so with a crop of alfalfa at the Main Station 
Field Laboratory in Reno. Main Station staff are 
testing genetically modifi ed alfalfa that is resistant 
to glyphosate, the active ingredient in the common 
herbicide Roundup. You still might be wondering, “So 
what’s that good for?”

Many farmers spray their alfalfa fi elds every fall with 
herbicides to kill off weeds that compete for nutrients 
with the alfalfa. These herbicides are both expensive and 
can only be applied at specifi c times of the year in order 
to be effective. 

Roundup, the same herbicide you might use around 
your house, is a cheaper, highly effective herbicide 
that is also safer in regard to contaminating water. But 
there is one major problem: It would kill just about 
everything in the fi elds—including the alfalfa. 

Here’s where the application comes in. Researchers have 
developed alfalfa that is Roundup ready, as it is called, so 
farmers could use the cheaper, highly effective Roundup 
without killing their alfalfa. Farmers would ultimately 
both save money on the herbicides they use and produce 
greater quantities of higher quality alfalfa.

A demonstration crop at the Main Station involves testing 
the work of Monsanto, the company that engineered the 
Roundup-ready alfalfa and makes Roundup, to verify 
whether it can produce as much as has been projected. If 
projections are accurate, farmers could see an increase of 
15 to 20 percent in tonnage and save up to $165 per acre 
on herbicides each year. 

Switching over to the new alfalfa is expensive, however, 
says Ron Pardini, associate director of the Nevada 
Agricultural Experiment Station, which operates Main 
Station. “Where a fi eld of 10 acres costs about $800 to 
seed, genetically modifi ed alfalfa costs about $1,400.”

With the higher costs, many farmers might be hesitant 
to ever give Roundup-ready alfalfa a chance. That’s 
where the land-grant University can provide important 

information, Pardini says, particularly with the use of its 
fi eld labs to put practical applications to the test.

The Experiment Station’s project will help demonstrate 
to farmers whether or not they should consider using the 
Roundup-ready alfalfa, Pardini says. “In a year, farmers 
will be able to see what the project has produced and 
assess whether they might want to apply the work to their 
own land.”

Pardini says that if the Roundup-ready alfalfa 
demonstration project is a success, farmers will be able 
to use it with the confi dence that the high up-front costs 
will be repaid.

“Farming practices are being looked into and evaluated 
for ways that fellow farmers can be doing a little better,” 
he says. “That’s a big point. We’re not sending a rocket 
to the moon. We’re trying to answer some questions to 
things that might work for people to pay the bills.”

Pardini says that the crop, which was planted in late 
2005, will yield results in the fall of 2007 as to whether 
the alfalfa will produce as much as projected.

Alternative 
Crops Experiment Station Puts Genetically 

Modifi ed Alfalfa to the Test
Demonstration project at Main Station Field Lab to determine 
costs and benefits of Roundup-ready crop

U n i v e r s i t y  o f  N e v a d a ,  R e n o
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Experiment Station Assists Nevada’s  
Native Seed Producers

With a grant from the USDA, Nevada researchers are 

helping to foster the development of new agricultural 

products and markets.

The Nevada Wildland Seed Producers Association 

received more than $57,000 from the USDA to study the 

feasibility of developing “Nevada’s Own,” a brand of native 

Nevada grass seeds and forbs.

“The Nevada grant was used to assess the feasibility of a 

cooperative of Nevada native seed producers organized to 

produce and market this brand,” says Kynda Curtis, assistant 

professor of resource economics and state extension 

specialist for University of Nevada Cooperative Extension. 

Native seed is considered an important agricultural 

product for Nevada and is used by land management 

agencies, such as the Bureau of Land Management and the 

U.S. Forest Service, for reseeding lands after wildfi res. 

“Because of recent wildfi res and weed infestations in 

Nevada, the need 

for restoration of 

public lands has 

become a critical 

issue,” Curtis says. 

“Native grasses and 

forbs provide year-

round protection 

for soils and are 

also highly drought 

resistant, so native 

seed is extremely 

important for land 

rehabilitation and 

restoration.” 

To ranchers and farmers throughout the Great 
Basin, grass is much more than the green carpet 
that ornaments urban lawns. To them it’s a major 
component of their economic ecology, providing 

forage for livestock and helping renew rangelands after fi res.

Because of this, seed producers throughout the United 
States vie with each other to grow and sell grass seed that 
is uniquely suited for one geographic region or another. 
In this, they are joined by scientists at the University of 
Nevada, Reno.

Barry Perryman, assistant professor of animal biotechnology, 
is pursuing a line of research that will return native grasses 
to the Great Basin deserts, while developing an economic 
base that can help other seed growers in the area improve 
their product diversity.

The Nevada Native Seed Initiative, funded in 
part by the U.S. Bureau of Land Management 
as well as the Nevada Arid Rangeland 
Initiative, to the tune of about $400,000, 
locates isolated patches of Indian rice grass, 
creeping wildrye, needle-and-thread grass 
and—especially—basin wildrye. Seed from 
these species are harvested and removed to 
experimental plots at the Rafter 7 Ranch and 
Newlands Field Lab where they are nurtured, 
nourished and coaxed into multiplying and 
increasing the amount of new seed produced.

“We’re not trying to improve the ecotype,” 
Perryman says. “Our goal is to try to 
propagate the seed into quantities that make 

economic sense.” That includes growing enough seed to 
sell to farmers who then sell their seed to the BLM for 
restoration and reseeding purposes.

For example, in 1997, more than two million acres of 
Nevada rangelands were burned. Only 750,000 acres were 
reseeded. 

“Between that and the exponential increase of tall 
whitetop and cheatgrass,” Perryman says, “we could 
be looking at an ecological disaster.” Basin wildrye is a 
robust ecotype that can halt the spread of cheatgrass and 
other invasive plant species.

The project is expected to turn a profi t soon from sales of 
Nevada’s hardy native seeds. 

“We will soon have quantities we’ll be able to go to 
growers with,” Perryman says. “It’s a win-win.”

Sowing the Seeds of Success
Native plant seeds showing promise as a new 
agricultural commodity

Alternative 
Crops

Native seeds being planted at the Newlands Field Laboratory.

Kynda Curtis, assistant professor 

of resource economics.
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When people think of good wine, 
they think of Napa Valley, 
France, Tuscany—but these 
days, with the hard work taking 

place at the University of Nevada, Reno, some 
are beginning to think of Nevada.

For more than eight years, Experiment Station 
researchers have been testing different wine 
grapes to fi nd the best varieties suited to 
Nevada’s arid climate. Extensive experiments 
have led to identifying wine grapes that are best 
adapted to the region.

Led by biochemist Grant Cramer, Nevada’s wine 
grape research has reached international borders. 
Cramer has been invited to a number of foreign 
countries—including Hungary, Bulgaria, 
England, Canada and Germany—serving as an 
expert in wine grape research.

Cramer highlights the economic boon wine has 
been to other states. He says that the California 
wine industry had a $44 billion economic 
impact on the state, Washington’s had a $2.4 
billion impact, and even high-elevation Colorado 
had $6.5 million in wine retail value.

“I’m not saying Nevada’s going to have a $44 billion 
industry,” Cramer says. “But I think winemaking can be 
very successful here.”

Cramer hopes that his research can provide Nevada 
growers with an alternative crop especially in contrast to 
the water demanding but widely grown alfalfa. Grapes 

are not only signifi cantly more profi table than alfalfa, but 
they also use 12 times less water, a feature Nevada growers 
might appreciate. “Nevada will never go head to head with 
California,” he says. “California is one of the best places in 
the world for growing grapes. For Nevada to be successful 
we need to fi nd our niche and make wines that you can’t 
fi nd elsewhere.”

Alternative 
Crops

A Nevada Wine Industry?
Researchers see grapes as potential economic boon

Professors David Schooley, John Cushman and Grant Cramer from the College of 

Agriculture, Biotechnology and Natural Resources.

“ F O R  N E VA D A  T O  B E  

S U C C E S S F U L ,  W E  N E E D  

T O  F I N D  O U R  N I C H E  

A N D  M A K E  W I N E S  

T H AT  Y O U  C A N ’ T  F I N D  

E L S E W H E R E . ”

— G R A N T  C R A M E R ,  

W i n e m a k e r  a n d  P r o f e s s o r  

o f  B i o c h e m i s t r y  a n d  

M o l e c u l a r  B i o l o g y
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Imagine if America had no rubber. Not only would 
the typical American’s most prized possession—the 
automobile—be rendered useless, industry would 
grind to a devastating standstill.

The scenario is not as far-fetched as it sounds. During 
World War II, when Japanese forces controlled the world’s 
natural rubber producing source in Asia, the United States 
faced a wrenching rubber shortage that threatened the 
Allied war effort. 

The United States, which imports more than 1.2 million 
metric tons of rubber each year, is dependent on foreign 
sources for its supply of natural rubber. A solution to this 
problem lies in the United States’ ability to develop a 
domestic source of natural rubber.

David Shintani, assistant professor of biochemistry and 
molecular biology, could have the answer to this problem.

Shintani was recently awarded a $2 million grant from the 
National Science Foundation for a study that could help 
lessen U.S. dependence on imported rubber, and help fortify 
and develop new natural domestic rubber sources. Shintani’s 
study is focusing on how rubber is synthesized in plants.

Shintani is particularly interested in developing and 
identifying gene-based resources to regulate the quantity 
and quality of natural rubber. Natural rubber (occurring 
from plants) is far superior to synthetic rubber, Shintani says, 
and there are already a number of plants in this country, 
including rabbit brush, milk weed and other wild species, 
that produce rubber.  

Shintani says he and his team will be aiming to induce more 
productivity from such native plants, as well as to genetically 
engineer plants not normally considered rubber producing. 
The study could have other far-reaching implications. Shintani 

says the development of rubber producing crops could lead 
to the creation of a new, high-value commodity crop for 
American farmers as well as decrease the U.S.’s dependence on 
petroleum for the synthesis for synthetic polymers. 

The development of an alternative rubber source to the 
Brazilian rubber tree could also have a large impact on 
public health. Thousands of people suffer from allergies to 
latex rubber produced by the Brazilian rubber tree. It should 
be possible to decrease the allergenicity of the rubber by 
producing it in a different plant.

Shintani also doesn’t rule out the possibility of one day seeing 
an arid state like Nevada boasting its own rubber crop.

“We already have some rubber plants in Nevada,” he says, 
noting that several of his colleagues in biochemistry are 
studying the development of a new generation of drought- 
and climate-resistant plants. “A lot of plants that grow in 
desert environments do produce rubber. It would probably 
be better to grow an industrial crop like rubber in an area 
where it didn’t compete with the production of food crops ... 
but someday, who knows? We already have rabbit brush here, 
which is a rubber producing plant.”

Alternative 
Crops

The Roots of Rubber
Experiment station research seeking to develop a domestic 
source of rubber

Biochemistry professor David Shintani, second from left, and his team 

are working on research that could someday lead to using rabbit brush, 

a common native Nevadan plant, to produce natural rubber. 

Alternative Energy From a 
Native Plant?

Main Station hosts experimental crop 
designed for bio-fuel production

A study 
completed in 
1982 analyzed 
and compared 
plants native 
to the western 
United States 
for their 
usefulness 
in the 
cultivation of 
hydrocarbons. 
The Nevada 
native Grindelia 
squarrosa, also 
known as “curly-
cup gumweed,” emerged as clear favorite for the effi cient 
production of oils to be extracted and processed for use as 
alternative fuels. 

“Gumweed’s adaptability, rapid growth rate, drought 
tolerance and minimal number of pests make it a potential 
agricultural crop for hydrocarbon production,” says Glenn Miller, 
who is leading a research project at the Main Station Field Lab 
testing gumweed as a potential source of alternative energy. 
“This previous work is now being re-initiated due to high fuel 
prices, with the goal of development of energy crops in Nevada.”

Gumweed seeds have been planted at Main Station and 
show excellent germination and growth. An additional 270 
gumweed plants were transplanted as part of a bio-remediation 
project at the Stead Fire Academy remediation site. 

“Once matured, these plants will be harvested and the 
hydrocarbons extracted for bio-diesel production,” Miller says. 

Research still is required, however, on the development of 
effi cient methods for conversion to fi nal products.

Glen Miller, professor of natural resources and 

environmental science, discusses the viability 

of gumweed as a biofuel. 
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T H E  E N V I R O N M E N T
Rich with diverse plant and animal species, Nevada, which makes up much of the Great 

Basin, is an environmental treasure. From the deep, blue waters of Lake Tahoe to the 

fragile ranges extending across the state, Nevada’s environment is one in need of sound 

science to balance the state’s delicate but wide-ranging ecology.

The Experiment Station funds a variety of research projects that address Nevada’s 

environmental concerns. Lake Tahoe is a critical area of focus, in part because of its 

attractive amenities, but also because of the number of concerns facing the lake. 

Likewise, wildfi res present an increasing concern to Nevada’s residents. From economic 

impacts to outright damage to forest and rangelands, the Experiment Station is 

working to provide the science to policy makers when it comes to fi re-related issues. 

Water, as well, is a natural resource facing increasing scrutiny from all spheres, public 

and private. The quality and quantity of water in the West has driven a number of 

research and outreach efforts from the Experiment Station. 

With this section on the environment, we highlight just a small number of Experiment 

Station-supported projects aimed at preserving the Great Basin’s environment.
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Unraveling the Mysteries of Water
Researchers work to improve Truckee River water quality

Whenever Laurel Saito is out in the 
fi eld, she moves with the kind 
of grace and economy of effort 
normally associated with athletes. 

This isn’t completely by accident. Saito, assistant 
professor of natural resources and environmental 
science, knows that her work is complicated, but 
important. 

Her water studies are a bit like some of the running 
she does away from work—taken together, mile by 
mile, they could hold the key to understanding the 
region’s future. 

She’s presented papers and done research on a 
number of subjects of international interest, 
including estimating oil pollution to the sea from 
land-based sources. And yet, right here in her 
own backyard, she’s found the Truckee River to 
be just as intriguing.

“It’s a complicated system,” Saito says of the Truckee. 
“It’s not in its natural state, but I don’t think it’s a lost 
cause. I would like to see the river ecology and hydrology 
improved.”

Saito works with her colleague, Assistant Professor Sudeep 
Chandra, as well as their students, in regularly sampling 
the Truckee River in order to better understand ways to 
improve the river’s ecology and hydrology.

“We’re using the data we collect to build food web models 
to understand the dynamics of the river: who is eating 

what, what species are there, and how the food web is 
different along different reaches of the river.”

That’s useful information for water managers, especially 
when combined with water quality modeling being done 
by Saito’s graduate students. 

“These models are really good at telling you how 
management changes affect the water quality,” she says. 

“Hopefully, we will be able to help the decision-makers 
fi gure out which of their options will be best for meeting 
their needs, but also meet the needs of a sustainable river. 
That’s our long-term goal.”

Water researchers: Sudeep Chandra and Laurel Saito of the Department of Natural 

Resources and Environmental Science.

“ W E ’ R E  U S I N G  T H E  D ATA  

W E  C O L L E C T  T O  B U I L D  

F O O D  W E B  M O D E L S  

T O  U N D E R S TA N D  T H E  

D Y N A M I C S  O F  T H E  R I V E R :  

W H O  I S  E AT I N G  W H AT,  

W H AT  S P E C I E S  A R E  

T H E R E ,  A N D  H O W  T H E  

F O O D  W E B  I S  D I F F E R E N T  

A L O N G  D I F F E R E N T  

R E A C H E S  O F  T H E  R I V E R . ”

— L A U R E L  S A I T O ,  

A s s i s t a n t  P r o f e s s o r  o f  

N a t u r a l  R e s o u r c e s  a n d  

E n v i r o n m e n t a l  S c i e n c e

37N e v a d a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n

Book 2_final.indd   37Book 2_final.indd   37 7/6/06   1:01:11 PM7/6/06   1:01:11 PM



38 U n i v e r s i t y  o f  N e v a d a ,  R e n o

Mercury gets around. A naturally occurring 
contaminant, mercury is found in water 
and soil but scientists are not exactly sure 
how mercury makes its way through the 

environment. 

Concerns over increasing levels of mercury contamination 
have sparked fi sh consumption advisories in certain 
areas. Knowing how mercury ends up in these locations, 
however, is an area of concern for environmental 
scientists. 

Nevada researchers recently discovered that plants play a 
signifi cant role in how mercury travels. 

“Based on previous studies, what we originally thought 
was that mercury in soil would be absorbed through a 
tree’s roots, then released through the tree’s leaves into 
the air,” says Jody Ericksen, research associate in the 
Department of Natural Resources and Environmental 
Science. “We were wrong. What happened is that the 
plants absorbed the mercury from the air.”

According to researchers, once a tree’s leaves contain 
mercury, those leaves eventually fall off, decay and 
mercury goes back into the soil, air and, ultimately, 
water. According to Mae Gustin, associate professor in the 
department—who oversees millions of dollars of research 
on environmental contaminants—says the results of the 
study could have global implications. Mercury from coal-
fi red power plants, or from areas such as Nevada that have 
high levels of naturally occurring mercury, can be in the air 
for six to 12 months and can cross continents.

“Researchers who model how mercury travels through the 
environment tell us that even if the United States turned 
off all of its coal-fi red power plants, we would still have 
mercury being deposited here because of China’s mercury 
emissions,” Gustin says. “For mercury controls to make a 
difference, there has to be a global effort.”

The 
Environment

Mercury on the Horizon
Research makes headway on environmental contaminant

“ F O R  M E R C U RY  C O N T R O L S  

T O  M A K E  A  D I F F E R E N C E ,  

T H E R E  H A S  T O  B E  A  

G L O B A L  E F F O RT. ”

— M A E  G U S T I N ,

A s s o c i a t e  P r o f e s s o r  o f  

N a t u r a l  R e s o u r c e s  a n d  

E n v i r o n m e n t a l  S c i e n c e

Jody Ericksen, research associate in the Department of Natural 

Resources and Environmental Science, was instrumental in 

discovering how mercury is tranported in the environment.
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Nevada has been described as a “sagebrush 
ocean,” and for good reason. While 
sagebrush is plentiful throughout the 
Silver State, water is not, especially in 

rural areas.

Indeed, the facts paint a disjointed water supply 
system picture for rural Nevada. Consider that while 
86 percent of the state’s population in Las Vegas, Reno 
and Carson City and is served by a mere fi ve major 
water systems, the remaining 14 percent of the state’s 
population is served by an astounding 256 public 
water systems. Small water systems spread across great 
distances create a unique challenge for rural water 
operators, who must still comply with strict federal 
regulations.

“When you consider that it might take hours for a 
public system water operator to travel from a rural area 
to a training session in our two major metropolitan 
areas, you can begin to understand that we have the 
potential for some problems with our rural water 
supply,” says Mark Walker, professor of natural 
resources and environmental science. “For some water 
supply operators in Nevada, it can be as much as a 
six-hour drive to reach a community large enough to 
supply new pumps, valves or chemicals—and the same 
is true of education.”

Walker, also a state specialist with the University 
of Nevada Cooperative Extension, thinks he might 
have the answer: videoconferencing sites that extend 
throughout Nevada. These sites are equipped with 

a video camera and sound system that communicate 
directly with a central classroom at the University. 
Water supply operators who attend the classes can speak 
with the instructor and other students throughout the 
state. 

One of the advantages of broadcasting classes from a 
central location is that experts can teach from a central 
location. Working with colleagues from the Nevada 
Rural Water Association, the Rural Community 
Assistance Corporation and a host of public water 
system managers, the effort has offered a series of classes 
to help rural water operators comply with federal and 
state requirements for public water supplies. 

The Nevada Division of Environmental Protection 
provides funding for the effort through the Safe 
Drinking Water Act and the Nevada Bureau of 
Health Protection Services back the classes by letting 
the University offer credits required to maintain 
certifi cation. 

The classes have specifi c federal requirements such as 
disinfection, water chemistry, sampling techniques 
and basic treatment principles. But perhaps most 
importantly, Walker says that the classes have helped 
the state meet an important need. 

“The benefi t of using the statewide videoconferencing 
network is that it is live and interactive,” Walker 
explains. “These types of classes are an effi cient way to 
reach small communities without the expense of lost 
work hours and extensive traveling.”

Support for Rural Water
Classes help rural communities with safe drinking water

S M A L L  WAT E R  S Y S T E M S  

S P R E A D  A C R O S S  G R E AT  

D I S TA N C E S  C R E AT E  A  

U N I Q U E  C H A L L E N G E  

F O R  R U R A L  WAT E R  

O P E R AT O R S ,  W H O  

M U S T  C O M P LY  W I T H  

F E D E R A L  R E G U L AT I O N S .

Mark Walker uses 

videoconferencing 

sites that extend 

throughout Nevada, 

allowing water 

supply operators in 

remote locations to 

ask questions and 

speak with trainers.
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F O C U S  O N  L A K E  TA H O E
Deep waters and a clear scientifi c purpose

Lake Tahoe, located just 45 miles from the University of Nevada campus, is arguably 
the world’s most beautiful science lab. In addition to its majestic setting—pristine 
waters ringed by towering old-growth fi rs and pines—the lake is a natural setting for 
a number of research projects being conducted by Experiment Station scientists. 

An example of how the Experiment Station’s research can impact public policy at Lake 
Tahoe, one can look at a 1997 study conducted by Glenn Miller, a professor in the 
Department of Natural Resources and Environmental Science. That study, initiated 
at the request of Steve Wynn, casino owner and former board member of the Tahoe 
Regulatory Planning Agency, examined the impact of water craft engines on water 
quality in the lake. Based upon Miller’s fi ndings, the TRPA banned smaller engines in 
1999, resulting in a signifi cant reduction in the amount of gasoline by-products in the 
lake as well as a healthier ecosystem.

Today, Experiment Station scientists are pursuing lines of research that are as varied as 
the foliage that surrounds the lake’s lucent waters: the restoration of forests after wild 
fi res, working to save endangered fi sh species and predicting how often visitors use the 
lake for recreation are just a few of the many ongoing projects underway at the lake.
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➤ Native Fish Repopulation
The lake’s international infl uences 

Sudeep Chandra is an assistant professor in the 
Department of Natural Resources and Environmental 
Science. Since joining the faculty in 2004, he has 
initiated several projects at Lake Tahoe, including 
research into native cutthroat trout repopulation in the 
Lake Tahoe-Truckee-Pyramid watershed and non-native 
fi sh invaders in Lake Tahoe. 

He is also the scientifi c advisor to the non-profi t 
Taimen Conservation Fund and the Baikal-Tahoe 
Institute, organizations that have ties to Lake Baikal, 
located on the Russian-Mongolian border.

➤ The Effects of Water Crafts 
 on the Lake

Researchers conduct study of two-stroke engines

Marine engines, particularly two-stroke engines, 
generally do not have the same emissions controls as 
automobile engines. These engines also usually emit 
exhaust directly into the water, and thus transfer both 
gasoline and other products into the water, presenting 
a risk to humans and aquatic organisms. Researchers 
investigated the presence and source of these petroleum 
products in the water and sediment of Lake Tahoe. 

The research resulted in regulatory changes for use of 
carbureted two-stroke engine use on the lake, based on 
the relative emissions of various engines of unburned 
gasoline. More recently, the research, led by Professor 
Glenn Miller of the Department of Natural Resources 
and Environmental Science, was extended to include run-
off from streets and parking lots around Tahoe. Scientists 
are investigating the effectiveness of sedimentation 
basins for the retention of engine emissions.

➤ What’s the Poop?
Fecal loading effects on Tahoe’s water quality

In many urban areas, 
dog owners are urged 
by law to dispose of 
their animals’ waste. 
This, however, is 
not the case at Lake 
Tahoe’s Burke Creek 
recreational area, a 
favorite exercise spot 
where canines of 
all breeds “do their 
business.” Unlike 
other open space 
areas, there are not 
even trash receptacles 
provided to encourage 
responsible pet 
management. This 
poses the question: 
What effect, if any, do 
dog feces have on the quality of Tahoe’s water?

Mark Walker, an associate professor in the 
Department of Natural Resources and Environmental 
Science, hopes to fi nd the answer. Walker and his 
graduate student Lynell Garfi eld have been working to 
determine the potential for microbial contamination 
from feces deposited along Tahoe trails and near public 
water sites on the Nevada side of the lake. Policy makers 
can then determine whether any controls are necessary 
to preserve the safety of Lake Tahoe’s water supply, or if 
the unsightly piles at trailside are an aesthetic problem 
more than a public health issue.

➤ The Cost of Wildfires
Resource economist studies the long-term impacts of 
Sierra wildfi res

When major 
wildfi res struck the 
Reno-Carson area 
in 2004, loss and 
destruction were 
felt by many. Aside 
from the immediate 
impact—charred 
land, burned homes 
and vegetation 
loss—scientists still 
know far too little 
about how wildfi res 
impact land use over 
the long term.

According to Jeff Englin, chair of the Department of 
Resource Economics, wildfi res often lead to signifi cant 
changes in the ways people use and enjoy the land.

For example, vegetation loss can open up access 
to previously inaccessible areas hit by fi re, but as 
vegetation re-grows over time, changing recreational 
patterns can have an economic impact. Funded by a 
grant from the U.S. Forest Service, Englin is analyzing 
these changes by looking historical data collected by the 
Forest Service in the Sierra Nevada mountains.

 “We use data on all the different types of activities 
that occur there, such as hiking, horseback riding 
and backcountry cross-country skiing,” Englin says. 
“Permit data are widely collected throughout the U.S. 
Forest Service area and contain hundreds of thousands 

Using permit data, which contain records of 

visitors’ activities at Lake Tahoe, researchers are 

determining if wildfires impact recreation in the 

Tahoe Basin.
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Are canines at Tahoe’s Burke Creek 

contaminating the water? Experiment 

Station researchers are determining 

whether dog feces affect water 

quality—or just the human eye.
Experiment Station researchers are helping to save the world’s 

largest salmon in Mongolia —as well as the native cutthroat trout at 

Lake Tahoe.
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of examples of visitors’ activities, often for years before 
and after fi res.”

Englin hopes that his study will lead to a better 
understanding of the differences in visitors’ recreational 
uses following major fi res.

“The Sierra Nevada range is a wonderful natural 
experiment where recreational opportunities have 
changed because of fi res through the decades.”

Englin is confi dent that his study will display clear 
trends going back more than 80 years. 

“The production of quantifi able results from this 
study will prove highly useful in informing the social 
discussion of management of forest lands,” he predicts. 

➤ Turning Forest Pests Against 
 Themselves

Controlling bark beetles with pheromones

Each year bark beetles wreak havoc on forests 
throughout the United States, resulting in the loss 
of billions of cubic feet of saw timber and pulpwood. 
In times of drought, large swaths of conifers in the 
Lake Tahoe Basin were attacked by beetles, ultimately 
killing the trees.

“Bark beetle attacks increase during extended 
droughts because trees’ defense systems are 
diminished,” says Gary Blomquist, professor and chair 
of the Department of Biochemistry and Molecular 
Biology. “Once beneath the bark of a tree, beetles mate 
and lay eggs.” 

Experiment 
Station scientists 

have studied the bark 
beetle problem since 
the early 1990s, and 
have developed an 
approach that offers 
a solution. Natural 
insect pheromones are 
chemicals that induce 
certain behaviors 
in living species, 
including attraction 
and reproduction. In 
bark beetles, pheromone 
production is regulated by a “juvenile hormone.” 
Researchers have determined that feeding on a new 
host tree triggers production of the juvenile hormone, 
which in turn encourages pheromone production in the 
beetles. After satiating its appetite, an adult beetle will 
then excrete its pheromones at the tree site, attracting 
other beetles.

Claus Tittiger, also a researcher in the biochemistry 
department, collaborates on the project, concentrating 
on the “action mechanism” of juvenile hormones in 
pheromone biosynthesis and how the phenomenon can 
be applied to other insects. “Learning this mechanism 
in bark beetles has wide-ranging implications for 
controlling many other pest insects,” he says. “It 
will provide answers to one of entomology’s longest-
standing mysteries.” 

The scientists have begun using genomics to 
synthesize pheromone cocktails designed to lure beetles 
away from healthy conifer stands to areas where they 
can be trapped en masse. So far, millions of the insects 
have been disposed of without harming any trees.

Another promising line of research involves the 
synthesis of different cocktails to lure male beetles 
away from fertile females, thus interfering with 

their mating cycles and leading to a reduction in 
reproduction. With a nationwide phasing out of the 
use of toxic pesticides to control bark beetles and other 
insect pests, this line of research offers a promising 
alternative.

➤ The Continuing Quest for 
 Biologically Available 
 Phosphorus Sources

Helping provide the answer to keeping 
Tahoe’s waters clear

Loss of water clarity in Lake Tahoe is due, in large 
part, to very healthy and growing populations of algae. 
Like all green plants, algae need carbon, water and 
sunlight to build cells. Algae also need nutrients, such 
as phosphorus. 

This project, headed by Jerry Qualls, an assistant 
professor in the Department of Natural Resources and 
Environmental Science, quantifi es the biological forms 
of phosphorus that are delivered to Lake Tahoe from 
steams, groundwater, shoreline erosion and land runoff. 
Based on this information, managers will be able to 
adjust for levels of naturally occurring phosphorus.

Lake Tahoe’s captivating views 

bring thousands of visitors to 

the region every year, which is 

all the more reason to provide 

sound data on everything from 

water quality to the health of 

Lake Tahoe’s forests.

Biochemist Claus 

Tittiger holds up 

a mountain pine 

beetle, another pest 

contributing to the 

devastation of western 

forests.
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➤ Tahoe Tourists: Recreation  
 Frequency and Duration Survey

Giving planners data for future predictions

Recreational tourism plays a major part in the Lake 
Tahoe economic mix as well as impacting its ecology. 
For these reasons alone, accurate data on the recreational 
activities of visitors cannot help but serve myriad 
constituencies concerned with the lake. The information 
collected by this project was used to construct a 
comprehensive profi le that refl ects how frequently 
tourists visit the lake, including documenting what 
they did each day. Klaus Moeltner, an assistant professor 
in the Department of Resource Economics, heads the 
project.

“The results of this study will help the Tahoe 
Regional Planning Agency with their 20-year plan for 
the Tahoe Basin,” Moeltner says. The data will be used 
to predict traffi c fl ows and assess recreational capacities 
for campgrounds, picnic sites and parking lots. 

➤ Wildfire’s Effect on Lake  
 Tahoe Water Quality

Helping to develop the best fi re-management 
practices

Wally Miller and Dale Johnson, professors 
in the Department of Natural Resources and 
Environmental Science, are studying the impact of the 
2002 Gondola Wildfi re on soils and water quality in 
the upper watersheds of Lake Tahoe. They have been 
collaborating on research in this area for more than two 
decades. But when a sudden intense fi re roared through 
their research site, they were able to compare the 
effects of wildfi re in burned and unburned areas on soil 
nutrient content, water quality and overall forest health.

“Using runoff collectors placed in 16 study plots 
within the upper watershed, we have detected runoff in 
areas where most scientists didn’t know it took place,” 
Miller says. “The runoff is very slow and picks up a lot 
of nutrients.” 

By analyzing their runoff samples, the two scientists 
are trying to determine the best fi re-management 
strategy for the Tahoe Basin. With complete fi re 
suppression at one extreme and wildfi res at the other, 
the best technique appears to be somewhere in the 
middle—using prescribed burns or mechanical fuels 
reduction.

 “We’re now beginning to acquire a massive database 
that will tell us a lot about forest health, soil fertility, 
nutrient transport, water quality and the impacts of 
adaptive management strategies,” Miller explains.

Roger Walker and Peter Weisberg, also researchers in 
the department, are collaborators. Walker is studying 
various aspects of forest health and Weisberg joins the 
team as a landscape ecologist.

➤ Producing Pine Trees for Harsh  
 Environments

Developing better methods for reforesting devastated 
woodlands

The development of reliable techniques for the 
rehabilitation and restoration of forest areas decimated 
by wildfi res and other natural and man-made disasters 
has long been a top priority of resources managers in the 
Great Basin and eastern Sierra Nevada. 

Due to the semi-arid conditions that characterize 
much of the region, success in targeting specifi c trees for 
the damaged areas had been limited. However, research 
conducted by Roger Walker, an assistant professor in the 
Department of Natural Resources and Environmental 
Science, may provide a solution to the problem.

Because earlier research on the restoration of western 
conifers had shown that containerization—raising and 
transporting young trees in tubular containers—of 
singleaf pinyon, sugar and Jeffery pine seedlings greatly 
facilitated the reforestation process, Walker directed his 
research toward optimizing containerization techniques 
specifi cally for the Great Basin and eastern Sierra 
Nevada environment.

Following this research, the Nevada Division of 
Forestry and Washoe Nursery—in just one growing 
season—produced more than 100,000 seedlings 
specifi cally adapted to the Great Basin and eastern Sierra 
Nevada—with a survival rate as high as 85 percent.

Fires near Lake Tahoe can impact the quality of the lake’s waters. 

Experiment Station researchers are helping to determine forest 

management strategies to minimuze the amount of nutrients 

that can end up in the lake after fires.

Past research supported by the Experiment Station 

helped to produce more than 100,000 seedlings 

specifically adapted to the Great Basin and 

eastern Sierra Nevadas.
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44 U n i v e r s i t y  o f  N e v a d a ,  R e n o

B I OT E C H N O LO G Y
Biotechnology, though often misunderstood, is a well-established fi eld of science. Simply, 
biotechnology involves researching or using organisms at molecular levels. 

“Plant breeders have been introducing genes from one plant to another for thousands of years,” 
says Jeff Harper, associate professor of biochemistry and molecular biology, when speaking about 
plant genetics. “But this technology makes the process more controlled and precise.” 

Biotechnology is, in fact, ultimately more accurate than past practices of genetic manipulation. 
It has been used to create antibiotics and medicines, as well as to increase crop yields and to 
enhance the nutritional value of foods.

The Experiment Station’s investment in biotechnology is focused on plants and animals. 
Understanding both has put Nevada’s researchers in the worldwide spotlight for their 
biotechnological advances. Globally, Experiment Station researchers are making noted progress 
in stem cell research, insecticide development and helping to increase the productivity of 
agricultural crops—statewide and worldwide.
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A 
key to future sustainability in 
agriculture could emerge from 
the molecular level. According 
to Experiment Station 

researchers, knowing the function of 28,000 
genes in the plant Arabidopsis thaliana, a 
member of mustard family, could have a 
dramatic impact on the world’s agricultural 
productivity. 

More than 20 percent of the genes in 
Arabidopsis, or mouse-eared cress, are 
unknown, according to Ron Mittler, assistant 
professor of biochemistry and molecular 
biology.

“Arabidopsis is genetically similar to many 
crop plants,” Mittler says. “Our focus is the 
genes that are thought to have a role in the 
plant’s protection against environmental—or 
abiotic—stress, such as heat, cold, drought 
and salinity.” 

Knowing the function of these genes 
could have a major impact on agricultural 
productivity worldwide, particularly in arid 
regions. The majority of the world’s crop yield losses are 
due to environmental stresses, with drought stress being 
the leading cause, according to Mittler. 

Improving crop yields in the arid western states, such as 
Nevada, or in developing countries, could be a result of 
the research, Mittler says, by developing plants that can 
better tolerate environmental stress. “Even a 5-percent 
improvement in agricultural production worldwide 

would have a huge economic, social and nutritional 
impact,” he says.

Researchers John Cushman and Jeff Harper, along with 
Martin Gollery, associate director of the University’s 
Bioinformatics Center, are working on the project. The 
team received a $3.85 million grant from the National 
Science Foundation for the research. The award is being 
split with scientists at the University of California, 
Riverside, who are collaborating on the project.

Plant Gene Studies Bring 
Millions to Nevada
Research expected to have impact on arid 
agriculture worldwide 

First Wine Grape Gene Chip 
Hits Worldwide Market

Genetic technology has been 
successfully applied to crops like corn 
and soybeans to increase yields and 
quality. Nevada scientists are also 
looking into grapevines in order to 
fi nd the best varieties that will tolerate 
harsh environmental conditions while 
producing quality wines.

Until recently, molecular genetic 
research on wine grapes proceeded 
slowly because researchers could study 
only one gene at a time. This changed 
recently when some of the college’s 
professors teamed up with biotechnology company 
Affymetrix, researchers from the University of California, 
Davis and international researchers from major grape 
growing countries to create the fi rst GeneChip® Vitis 
vinifera (Grape) Genome Array, a silicon chip about the 
size of quarter that is able to survey thousands of genes 
simultaneously.

Biochemist John Cushman played a major role in 
making the chip commercially available under Affymetrix’s 
trademark. 

“We selected Affymetrix because their GeneChip® arrays 
are robust, reliable, easy to use, highly reproducible and 
cost-effective,” Cushman says.

The availability of a single, standardized platform for 
gene expression research will allow researchers to easily 
compare results, build reliable databases and move science 
forward more quickly. 

“Our research focus is to investigate the effect of water 
defi cit stress on grape vine growth and how such stresses 
can actually improve the quality of wine produced in arid 
climates like that found in Nevada,” Cushman says. “Having 
the ability to track the expression of thousands of genes 
simultaneously with the Vitis Array will allow a much better 
understanding of the complex gene expression changes 
that occur under stressful conditions.”

Since its release, the Vitis Genome Array has been used 
by researchers in Australia, Chile, Germany, France, Italy and 
the United States.

Biotechnology

Ron Mittler, assistant professor of biochemistry, is leading plant genetics research 

that could improve crop yields in arid western states, such as Nevada, and in 

developing countries.
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What if your liver was failing and instead 
of getting on a lengthy waiting list for 
a donor organ, you could grow your 
own—one your body wouldn’t reject? 

Esmail Zanjani, animal biotechnology researcher and 
department chair, and his team of stem cell and gene 
therapy researchers have been able to grow human cells in 
sheep, as well as using the animals to model the effects of 
stem cell and gene therapies. 

This bold research could herald a new wave of treatment 
options for patients with deadly diseases, including the 
possibility of growing tissue and organs for transplant.

Zanjani began this fi eld of research three decades ago with 
the aim of fi nding ways to treat before birth devastating 
genetic diseases such Tay Sachs, sickle cell anemia and 
hemophilia, when the window for treatment is still 
open—while the child is still a fetus. After birth, many 
genetic diseases are irreversible and may even be fatal.

In the hopes of fi nding in-utero treatments for these 
diseases, Zanjani has injected sheep fetuses with human 
stem cells during a period in the fetus’ development when 
it is immunologically “naïve”—a point when it does 
not recognize that the human cells are not its own and 
proceeds to allow the foreign cells to develop normally. 
These fetuses are born with about 10 percent human cells. 

”It turned out that we can generate not only signifi cant 
numbers of cells that can be used to correct specifi c 
defi ciencies in patients, but also organs that are 
signifi cantly human that we anticipate might be used  for 
replacement of diseased organs,” Zanjani says.

The procedures developed by Zanjani and his team are 
now being used in many countries worldwide to further 

research and cure diseases. They have more than $6 
million in funding from the National Institutes of 
Health and NASA and have been featured in major 
news media outlets worldwide.

Graca Almeida-Porada, associate professor of animal 
biotechnology, and Zanjani have already been part of 
a team that developed an in-utero stem cell treatment 
for the “bubble boy” disease—Severe Combined 
Immunodefi ciency (SCID) —using bone marrow 
transplantation. 

It was the fi rst time stem cells were successfully used to 
cure a disease prior to birth. A boy was treated in utero 
using stem cells harvested from his father. Now 10, the 
boy is cured.

Gene therapy, a different but parallel area of research, 
has also been used to successfully treat SCID in 
newborns. It was the fi rst time gene therapy cured 
a disease, too, according to Chris Porada, assistant 
professor of animal biotechnology and Graca’s husband.
Both Graca and Chris are trying to fi nd ways to treat 
various diseases—Graca using stem cells, Chris using 
gene therapy.

Graca’s research focuses on treatment for hemophilia, a 
genetic disease that affects the body’s ability to clot blood. 
Hemophiliacs live a life of constant treatment, which can 
be perilous because blood products are used. 

“In the 1980s, 30 percent of the hemophiliacs seen in the 
hematology department in which I worked were HIV-
positive from being treated with infected blood products,” 
says Almeida-Porada. “It was a subject that was very dear 
to me because these were people my age who were dying 
following blood transfusions.”

“Child hemophiliacs must wear helmets when learning 
to walk since a fall could cause them to sustain a brain 
hemorrhage. By transplanting stem cells in utero, we 
could potentially create children who are born healthy.” 

Chris and other gene therapy researchers hope that 
hemophiliacs may be one of the fi rst patient groups 
to benefi t from new treatments. “The level of genetic 
correction required in hemophilia is so low that even with 
all these rejection hurdles to overcome, you could still get 
some clinical benefi t,” Chris says.

Biotechnology

Stem Cell Research
A promise for the treatment of deadly diseases
‘Grow your own’ organs could be on the horizon

Esmail Zanjani, chairman of the Department of Animal Biotechnlogy, with 

colleagues Chris Porada and Graca Almeida-Porada.
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Prior to coming to Nevada 16 years ago, David 
Schooley was a key fi gure at a small company in 
Palo Alto, Calif. that developed methoprene, an 
insecticide that halts the maturation of insect 

larvae to adults. Methoprene is now used heavily throughout 
the United States to help prevent the spread of West Nile 
Virus. Schooley’s contribution to the development of 
methoprene was to prove that it is harmless to animals and 
the environment. 

“Table salt is far more toxic,” says Schooley, a professor of 
biochemistry and molecular biology.

The problem with methoprene, however, is that for a species 
such as the tobacco hornworm, methoprene causes the 
worm to grow larger instead of transforming into a moth, 
enhancing the pest’s ability to devastate crops. 

“It’s not a great way to sell an insecticide to a farmer,” 
Schooley says. “Most money in pesticide development is in 
making insecticides for pests which attack crops.”

This is what led Schooley and his colleague Geoff Coast of 
the University of London down the path of fi nding a way 
to control insects that are pests at the larval stage, a path 
that has them instead potentially paving the way for better 
mosquito control. 

A potential solution to the problem of killing insects at any 
stage of development may be found in peptide hormones, 
small proteins in all animals that regulate most bodily 
functions. While researching the malaria mosquito’s 
genome, Schooley discovered two different types of diuretic 
hormones similar to those from other insect species. These 
were synthesized at Nevada and sent to London to study 
their effects on mosquitoes.

When a mosquito 
sucks blood from a 
human, it will take 
in twice its body 
weight in blood. To 
decrease this added 
weight, the mosquito 
urinates on its victim 
to release fl uids. 
Coast discovered 
that introducing 
one of two diuretic 
hormones, DH31, 
into the mosquito 
causes the mosquito 
to excrete fl uid rich 
in sodium chloride, 
the main salt in 
blood. 

“DH31 causes the 
massive loss of sodium 
chloride which causes 
the mosquito to 
pee,” Schooley says. “Stimulation of this process when the 
mosquito is not feeding could make the mosquito die.” 

Implications of this discovery could include the 
development of a pesticide for controlling mosquitoes.

“Synthetic compounds that mimic the action of these 
peptide hormones should be useful as pesticides,” Schooley 
says. “Like methoprene, DH31 only affects lower species 
such as insects, which suggests it should be very safe to non-
insect species.” 

Researchers Discover Hormone that 
Causes Malaria Mosquito to Urinate
Discovery has implications for control of mosquitoes, 
Malaria and West Nile Virus

Biotechnology

Dishing up Hope From the 
Molecular Level

From insecticide development to cancer 
research, Nevada’s Proteomics Center

services a national clientele

It’s all about sequence. A scientifi c dogma asserts that 
DNA makes RNA, which in turn makes protein. According 
to this idea, by knowing the DNA or gene sequence, the 
sequences of all proteins can be understood.

According to researcher David Schooley, however, one 
gene can produce several variations of a protein.

 “Once synthesized, a protein can modify the sequence 
of other proteins in ways that are not totally predictable,” 
Schooley says. “Many of these changes are not obvious from 
merely inspecting the genes. The protein must be examined 
directly.”

Enter proteomics, a relatively new fi eld of research that 
studies the structure and function of all proteins in a cell. 

Schooley, who directs the $1.2 million state-of-the-art 
Proteomics Center, is confi dent that the study of proteins 
will help advance science’s quest to better understand the 
causes of disease and fi nd cures for the most deadly of 
them.

Cancer is one example. The center is an integral part 
of an experimental study involving mice with human 
cancer tumors. The study is fi nding that a diet rich in fi sh 
oil, which is high in omega-3 fatty acids, results in a slower 
tumor growth than does a diet rich in corn oil. Proteomic 
sequencing analysis provided by the center shows exactly 
what proteins differ between aggressive tumors and less 
dangerous ones. Researchers hope these fi ndings will lead 
to advances in cancer research.

Besides the staff that collects and analyzes material 
for proteomic examination, Schooley credits the center’s 
equipment as responsible for the quality of data the center 
produces for both University projects and outside clients.

“We are a very sophisticated service facility with very 
expensive toys,” he says. 

David Schooley, professor of biochemistry 

and molecular biology.
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Biotechnology

Nevada Genomics Center
A nondescript building at the Valley Road Field 

Laboratory houses the Nevada Genomics Center. 

Although just a few years old, this state-of-the-art 

facility attracts attention from researchers as far away 

as Georgia Tech and George Washington University, 

who contract with the center for DNA sequencing 

and fragment analysis, as well as all other genomics 

services. 

The Genomic Center counts more than two dozen 

institutions and 52 laboratories nationwide among 

its clients. The center supports the research of at least 

40 University of Nevada, Reno professors at any given 

time.

Much of the center’s work involves animal 

genotypes, sequencing DNA from bears, trout, 

cows, sheep, pigs and myriad other species. In many 

instances, researchers’ goals are directed toward 

improving breeding programs to achieve ecological 

and agricultural objectives.

In addition to sequencing as many as 1,000 DNA 

samples per day, the center is an educational resource, 

including demonstrations designed to provide 

outreach to local schools.

Experiment Station 
scientists have ended a 
decade-long controversy 
over the process by which 

bark beetles make pheromones: 
they manufacture their own 
monoterpenes—the fragrant 
substances plants produce which are 
often used in perfumes. 

It had been thought that insects 
and other animals were incapable of 
making these substances. 

“The goal of our research is 
ultimately to control pheromone 
production,” says Gary Blomquist, 
professor and chair of biochemistry 
and molecular biology, who co-
authored a recent article in the 
Proceedings of the National Academy of 
Sciences. 

Bark beetles plague pine forests, 
and the Lake Tahoe basin lost 30 
percent of its pines to bark beetle 
infestation during the 1986–1994 drought, according 
to Blomquist. Bark beetles are diffi cult to control with 
insecticides because they mostly live under bark. 

Only for a few hours do they fl y from one tree to another 
to join other bark beetles, mate and start a new life 
cycle. Bark beetles know where to locate mates because 
they are responding to an “aggregation” pheromone. If 

this pheromone could be disrupted, the beetles wouldn’t 
be able to organize a “mass attack” to successfully 
colonize a tree, and ultimately would die. 

The researchers have characterized the key gene in the 
beetles’ monoterpene biosynthesis, which will allow 
further research into ways to disrupt the production of 
aggregation pheromone. 

Researchers Discover Key Gene Involved
in Bark Beetle Pheromone Production
Findings may lead to new methods to control beetles, which have 
decimated Tahoe forests 

The Lake Tahoe forest lost 30 percent of its pines to the bark beetle infestation between 1986 and 1994.
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