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Today’s consumers care about where their food comes from and how it is grown. 
they care about the impact of agricultural and natural resource management 

practices on the environment. they care about preserving a healthy, sustainable future 
for their children.

Washington gets that. the second most agriculturally diverse state in the country, with 
one of the largest organics enterprises, Washington farmers learned early on about the 
competitive advantages of producing quality goods using earth-friendly practices. and 
Washington State University has grown the research base to support and refine those 
practices. it is a partnership that has made the state an international leader in both the 
science and culture of organic agriculture.

For more than 30 years, WSU scientists have conducted research in nearly every facet 
of growing food organically. the university’s commitment to organics is demonstrable, 
whether through its center for Sustaining agriculture and natural resources, or its cre-
ation of the first four-year major in organic agriculture in the country. today, more than 
50 faculty and staff from a variety of disciplines are involved in WSU’s organics program 
in research, teaching and extension. and, they are located throughout the state, so their 
work remains locally relevant and applicable.

WSU researchers work hand-in-glove with the organic agriculture industry in Washing-
ton. Some say there would not be an organic tree fruit industry in Washington without 
the research of WSU faculty. today, Washington is the nation’s no. 1 producer of organic 
apples, pears and cherries. WSU also leads the way in the development of organic wheat 
varieties, which, when successful, will transform the environmental impact of one of the 
largest agricultural enterprises in the world.

From molecule to market, WSU scientists work to identify and address the biggest 
challenges facing organic agriculture in the state and beyond—soil fertility, pest control, 
energy conservation, and economic and environmental sustainability.

overview
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leading the nat ion

WSU first to offer organic ag major
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a sure sign Washington State University is serious about organic agri-
culture? WSU was the first in the nation to create an academic major 
in organic agricultural systems—in the classroom and online—and con-
tinues to lead the way in training the leaders of tomorrow for the bur-
geoning organic agriculture industry.

“the U.S. organic food industry has grown at a rate of 20 to 30 per-
cent each year for more than a decade and is really challenged to find 
employees who understand the unique approaches used in organic 
agriculture,” says Kim Kidwell, associate dean for academic programs 
in the college of agricultural, Human, and natural resource Sciences. 
“those who complete our organic agriculture programs will hold the 
credentials they need to succeed in one of the fastest-growing indus-
tries in the country.”

WSU created the organic agriculture major in 2006 as part of its 
newly configured agricultural and Food Systems degree program. 
Students from around the country are enrolled in the science-based 
undergraduate program, which features a required “hands-on” 
experience in growing and marketing food on the WSU organic farm 
and its associated “community-Supported agriculture” enterprise. 
dozens of families and individuals from around the Palouse participate 
in the cSa each year, gathering at the farm weekly to pick up bags of 
beautiful, fresh, organic fruits, vegetables, and flowers. WSU also has 
played a pivotal role in the creation of Pullman’s Farmers Market, which 
is growing each year in size and scope. and, during the school year, 
members of the WSU Sustainability club sell fresh produce from the 
organic farm to their fellow students, faculty, and staff on the quad 
outside the compton Union Building.

Just a year later, WSU introduced an online organic agriculture certifi-
cate. in partnership with WSU’s center for distance and Professional 
education, caHnrS’s high-tech, high-touch certificate offers courses 
ranging from organic gardening and economics to resolving environ-
mental conflicts and ecological soil management. the program also 
includes an “on-ground” practicum or professional internship in 
organic agriculture.

WSU provides “hands-on” 

experience for organic 

agriculture majors.
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Regents Professor leads 
the way in sustainable 
agriculture research
John P. reganold, a regents Professor of Soil Science at 
Washington State University, is one of the world’s leading 
scientists in sustainable agricultural research.

reganold came to WSU in 1983 and is currently conduct-
ing research to determine if alternative agricultural sys-
tems can be as or more sustainable than their conven-
tional counterparts. He and his team of researchers have 
found alternative agricultural practices thought to be 
more sustainable than conventional practices, as the alter-
native practices may help eliminate some of the hazard-
ous effects conventional agriculture has on the environ-
ment. With this research he has created large data sets, 
which have had a significant impact on U.S. public policy 
and federal legislation.

reganold also played a lead role in the development of the 
organic agriculture major at WSU, which started in 2006.

“at a faculty meeting in 2002, i said that the students and 
the industry both want an organic major and that we 
should offer it as a way to get more people interested in 
agriculture,” reganold said. “Faculty, staff, and gradu-
ate students at Washington State University have been 
researching organic and sustainable farming systems since 
the 1970s, so we have the experience and the people for 
offering such a program.”

reganold’s research has been published in renowned sci-
entific journals, such as Science, Nature, Proceedings of the 
National Academy of Sciences (PNAS) and Scientific Ameri-
can. He co-authored an article in the July 2008 issue of Sci-
entific American on the adoption of no-till farming, which 
farmers on the Palouse have pioneered. reganold is also 
the co-author of a textbook titled, Natural Resource Conser-
vation: Toward a Sustainable Future.

john reganold

”
”

Faculty, staff, and graduate 

students at WSU have been 

researching organic and 

sustainable farming systems        

since the 1970s, so we have 

the experience and people for 

offering such a program.

~John P. Reganold



invest ing in organics
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Five score and more organic acres

To be a leader in organic agricultural research and education, it’s 
necessary to have appropriate facilities. Washington State Univer-

sity is leading the way with over 100 acres of organic land at six differ-
ent facilities throughout the state. growing that acreage has been an 
intentional policy of the WSU agricultural research center.

Various tracts of WSU’s organic land are labeled as certified, in transition 
to certification, or organically managed, depending on practices used 
and length of time in the program. WSU’s organic facilities are primarily 
used for research, but are also used for teaching.

in 2006, WSU began offering a major in organic agriculture, the first of 
its kind in the U.S. to complement and support the organic agriculture 
major, a four-acre organic farm has been created on the eastern edge 
of the Pullman campus (pictured right).

the WSU organic Farm was certified organic in 2004 and continues to 
be certified annually. it is used as a learning tool for students majoring 
in organic agriculture, offering experiential learning in practical organic 
agriculture skills and concepts. currently, the WSU organic Farm has 
four acres of certified land, with plans to increase to 10 certified acres 
in the near future.

WSU leases 14 certified organic acres from Boyd Farm, located near 
Pullman. on those acres, wheat, barley, triticale, winter peas, and alfalfa 
are grown.

at the Mount Vernon research facility, 11 total acres of organic land 
include five acres certified, three in their second year of transition, and 
three that will never be up for certification but will be organically man-
aged in order to allow researchers to experiment with new or compari-
son treatments that may not be allowed under certification rules.

on the five certified acres, a wide range of crops are grown such as 
tomatoes, watermelons, eggplant, and garlic. the three acres in transi-
tion, which will be eligible for certification in 2011, are used to grow 
wine grapes.

The WSU Puyallup Research 

& Extension Center has 15 

organic acres.



More acreage
at the WSU Puyallup research & extension center, there are a total of fifteen organic 
acres: six that are certified by the state, six that will soon begin the certification 
process, and three that have been organically managed for three years but will not 
be certified for research purposes. at the irrigated agriculture research & extension 
center in Prosser, there is a three-acre organic hop yard.

Having organic land to work on is incredibly important to research organic agricul-
ture, says david granatstein, WSU area extension educator.

“it’s important to not only have organic land that’s in transition, but also to have 
land that has been organic for many years. the biological shift that occurs in the soil, 
and perhaps in some other parts of the agro-ecosystem, may lead to very different 
results on recent versus long-term organically managed land,” granatstein said. “By 
establishing organic land at our research centers, we will, over time, develop a base 
of stable organic land that will produce more meaningful results for organic grow-
ers. transition land can be created very quickly, but it may take three, five, or even 
ten years to approach a new equilibrium once organic management is adopted.”

5
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tracking Washington’s organic sector
Starting with 2004, the WSU center for Sustaining agriculture and natural resources 
has compiled a comprehensive yearly profile of what is happening in organic 
agriculture in Washington State. the profile chronicles, in detail, the growth and 
changes in the state’s organic sector.

each year cSanr Sustainable agriculture Specialist david granatstein and research 
associate elizabeth Kirby compile and analyze data from those organizations that cer-
tify organic farmland within the state. the Washington State department of agricul-
ture organic Food Program and oregon tilth certified organic have certified more 
than 98 percent of the organic acreage.

the annual profile estimates the amount of certified organic acreage, the number of 
organic farms, and details about the crops being grown organically. it also provides 
information on the geographic distribution of organic growers within the state, and a 
county-by-county breakout of certified and transitional farms, acreage, and the crops 
being grown, with comparisons to previous years back to 2004.

the annual report also provides a solid estimate of the farmgate sales for organically 
produced crops. “Farmgate sales” is the net value of all products sold by a farm, 
either to processors or direct to consumers.

expanding organic acreage

«
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in each year’s report, the authors mention that the 
profile is a low-end estimate of organic acreage, in 
part, because exempt farms (typically small scale) 
aren’t included and farms transitioning acreage to 
organic do not register with certifying organizations.

“We’re careful to point out that the figures in the profile 
are a best estimate because of anomalies and inconsistencies 
in the available data,” says granatstein. “We are conservative 
with our analysis, so these reports represent a low-end estimate 
of organically farmed land in the state.”

the most recent report, providing data for 2008, found that there are 92,555 certified 
organic acres within the state, with more than 70 percent of them located in eastern 
Washington. that represents about a 183 percent increase in acreage over the pre-
vious five years. three types of crops dominate the state’s organic acreage: forage, 
vegetables, and tree fruit. total gross farmgate sales of organic crops in calendar year 
2007, the most recent figure available, was $213.2 million, representing a 48 percent 
increase over the previous year.

to view WSU’s annual “Profile of organic crops in Washington State” reports, visit 
 http://csanr.wsu.edu/Organic/OrganicStats.html.

the number of certified 
organic acres has grown

183%
over the last five years.

David Granatstein 
CSANR Sustainable 
Agriculture Specialist



center for sustaining agriculture and natural  resources 

Washington State University’s Center 
for Sustaining Agriculture and Natural 

Resources is developing innovative solutions 
for some of society’s biggest problems. Funded 
primarily by the Paul G. Allen Family Founda-
tion as well as the WSU Agricultural Research 
Center and WSU Extension, CSANR is leading 
research and educational efforts in agriculture, 
food, and natural resource systems that are 
economically viable, environmentally sound, 
and socially responsible. 

CSANR’s current programs are focused on small 
farms, organic agriculture, biologically inten-
sive agriculture, and climate friendly farming.

“WSU has long been committed to agricul-
tural innovation,” said Chad Kruger, interim 
director of CSANR. “Agriculture is Washington’s

largest industry and employer, and we strive 
to serve that industry in ways that minimize 
environmental impact while maximizing eco-
nomic value.”

A recently completed CSANR project, Climate 
Friendly Farming, won a U.S. Department of 
Agriculture National Institute of Food and Agri-
culture Partnership Award. The project was 
designed to explore how agriculture can move 
from being a source of greenhouse gases to 
being a sink for carbon, with the goal of miti-
gating climate change. 

“For example, the solid fiber from anaerobic 
digestion [of dairy waste] was treated and tested 
as a replacement for peat in potting mixes,” 
said David Granatstein, a WSU sustainable 
agriculture specialist. “This adds value and can 

developing innovative solutions to global problems
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Reaching FOR the FutuRe
Washington State University’s climate Friendly 
Farming project has a lofty goal: to mitigate  
global warming.

as part of the WSU center for Sustaining agri-
culture and natural resources, the cFF project 
combines field studies, computer modeling, 
technology development and deployment, and 
educational outreach to explore how agriculture 
can move from being a source of greenhouse 
gases to being a sink for carbon.

the climate Friendly Farming team integrates 
researchers and extension educators from several 
disciplines to tackle the complex issue of green-
house gas emissions on many fronts.

one of the project’s most exciting innovations 
is an anaerobic manure digester that takes dairy 
cow waste from “rot to watts,” collecting meth-
ane gas that can be used to generate electric-
ity or as a vehicle fuel. another creative tool is 
a crop-soil simulation model that can potentially 
be used to validate agricultural credits in a car-
bon market or cap-and-trade system.

in recognition of their forward-looking research 
and innovations, the climate Friendly Farming 
team won the 2009 USda national institute of 
Food and agriculture Partnership award for 
innovative Program Models.

c l imate fr iendly farming

Joe Harrison, nutrient management specialist at 
the WSU Puyallup R & E Center, is working to 
perfect a technology that extracts phosphorus 
from dairy manure and converts it into a dry, 
commercially saleable fertilizer called struvite.

help keep peat in the ground where it will con-
tinue to be sequestered carbon.”

granatstein is the principle investigator on the 
U.S. department of agriculture organic Farm-
ing research for the northwest grant that has 
funded over a dozen different research proj-
ects in the state, some of which have secured 
significant additional USda funding to expand 
the work. one of the projects involves research 
on organic wheat varieties in both eastern and 
western Washington. in eastern Washington, 
researchers are working to develop a wheat 
variety specifically suited to organic farm con-
ditions. researchers hope to release a new 
variety in the next few years. in western Wash-
ington, researchers are focusing on finding 
existing wheat varieties suited to organic crop 
rotations in the region.

another useful project supported by the 
oFrnW grant is the annual compilation of 
organic statistics for Washington and oregon, 
as well as national and international trends on 
production of organic tree fruit, of which 
Washington State is a major producer. other 
research projects include orchard floor man-
agement, using legumes to add nitrogen to 
the soil, and evaluating seed treatments for 
organic crops that can protect them against 
seedling diseases, especially in the spring.

cSanr was created in 1991 after more than 
1,500 Washington citizens identified the need 
to increase funding support for sustaining 
agriculture and natural resources, family well-
being, and rural growth and revitalization.

«



biodegradable mulch
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What do you get when a textiles scientist, 
a horticulturist, and a plant pathologist join 
forces? A team of CAHNRS researchers is 
hoping the result is development of a bio-
degradable mulch that will help vegetable 
growers save money and minimize envi-
ronmental impact by replacing the black 
plastic they currently use.

WSU textiles scientist Karen Leonas spear-
heads the project, which last year received 
a $1.5 million grant from the U.S. Depart-
ment of Agriculture’s Specialty Crops 
Research Initiative. Other team members 
include WSU plant pathologist Debra Inglis, 
who is directing the project, and vegetable 
horticulturist Carol Miles. Both Inglis and 
Miles are located at the WSU Mount Ver-
non Northwestern Washington Research 
and Extension Center.

The research project is incredibly compre-
hensive, spanning three states and five 
research institutions, said Inglis. Leonas 
agreed and spoke of its interdisciplinary 
nature.

“Not only does this project span different 
disciplines, departments, and universities, 
but it also spans different research centers. 
The fact that we, in Pullman, can collabo-
rate with the WSU Research and Extension 

Fabric Fix:
WSU scientists join forces to 
develop biodegradable mulch  
for vegetable production

Apparel, Merchandising, Design, and Textiles 

undergraduates Leanne Goldstein and Marc 

LaPointe compare mulch samples. The pair   

are working in the WSU textiles lab to assess 

the properties of various mulches.



center in Mount Vernon is quite unique,” 
she said.

Leonas said the research project started 
when she ran into an old colleague who 
was studying biodegradable materials. 
Leonas asked the colleague to send her 
an abstract of his research, and then for-
warded the abstract to the chair of WSU’s 
Department of Horticulture Rick Knowles. 
Knowles thought the research could be 
applied in the agricultural realm, and intro-
duced Leonas to Miles, who was research-
ing alternative mulches for weed control in 
vegetable production systems.

“We found there was an overlap in the 
research, and decided to proceed with the 
project,” Miles said.

The project has enormous potential to pos-
itively impact farmers—economically and 
environmentally, she said. The alternative 
mulch could potentially create a reduction 
in the waste stream of plastic mulch, most 
of which currently is disposed of in land-
fills. This, in turn, could eliminate the cost 
farmers pay to remove and dispose of the 
plastic mulch.

“This alternative would also benefit com-
munities because many agricultural com-
munities in the United States do not cur-
rently have access to agricultural plastics 
recycling,” Miles said.

Miles said there is much to be learned about 
how biodegradable mulch would impact 
the health and quality of soil. Biodegradable 

mulch should leave no toxic residue in the 
soil, and ideally would improve soil quality 
and decrease soil-borne plant diseases.

There is also potential to expand this 
research and supply alternatives to other 
types of plastic far beyond agriculture, 
Miles said.

“Only 1 percent of all plastics used are agri-
cultural, and there are many other potential 
opportunities for this technology—plastic 
bags being just one example,” Miles said.

The textiles department is playing a sig-
nificant role in the research, with its Textile 
Research Lab responsible for testing many 
of the intrinsic qualities of the fabric.

“Textiles science plays a big role in the eval-
uation of the product, and with the textiles 
lab, we’re well situated to contribute to this 
project in an important way,” Leonas said.

Tests will include how the fabric responds 
to different kinds of weather conditions 
and the biodegradation rate of the fabric, 
she said.

leonas

“Not only does 

this project span 

different disciplines, 

departments, and 

universities, but it 

also spans different 

research centers.”
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organic seed production
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researcher cultivates relationship 
with growers and seed industry

For a successful crop of seeds, 

plants must have healthy 

flowers. WSU researchers 

are developing DNA tests to 

identify and assess lurking 

pathogens before they have 

a chance to ruin blooms and 

imperil the seed crop.
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A program at the WSU Mount Vernon
 northwestern Washington research 

and extension center focuses on diseases 
that affect vegetable seed crops sold in the 
United States and around the world. 

lindsey du toit, vegetable seed pathologist 
at the center, works closely with growers to 
gather and share information about diseas-
es affecting the vegetable crops they grow 
for seed. 

“i get to work with some of the best and  
most progressive growers, which i highly 
appreciate,” said du toit.

a number of projects in her program are 
being worked on at any given time, with   
vegetable seed production research taking 
place on both sides of the cascade Mountains 
in Washington. the differing climates allow 
different types of vegetables to be grown for 
seed in the two regions. For instance, spinach 
seed is one of the crops grown on the west 
side because spinach is not very heat toler-
ant. the crop raised there makes up as much 
as 50 percent of the U.S. supply of spinach 
seed. research on spinach seed aims to find 
ways to make soil more suppressive to Verti-
cillium wilt and Fusarium wilt—diseases with 
major negative impacts on seed production 
and quality.

east of the cascades in central Washing-
ton, carrot seed is another facet of du toit’s 
research. a bacterial pathogen that attacks 
carrot plants can infect the seeds, causing 
difficulties for seed companies. Professor du 

toit’s team is trying to develop a dna seed
test that is fairly rapid and accurate for iden-
tifying whether the pathogen is present and, 
if present, how much is on the carrot seeds.

“this is a neat project funded by the cali-
fornia Fresh carrot advisory Board and seed 
companies,” du toit said. “it is a very fulfilling 
job and project.”

Both organic and conventional seed farmers 
participate in du toit’s program. Much of the 
research in her program incorporates aspects 
that are relevant to both types of farming sys-
tems. Because organic farmers rely on alter-
native methods of disease control rather than 
on pesticides, du toit says, workshops and 
training have been important to help seed 
growers successfully manage diseases in their 
organic seed crops. 

one Ph.d. student currently working in         
du toit’s program is trying to identify man-
agement practices to control damping-off, 
a disease that affects the seedling phases of 
vegetable crops.

one of the greatest rewards of her program, 
said du toit, has been developing a relation-
ship of trust with the growers they are trying 
to help address seed crop diseases.

“recruiting input from growers and demon-
strating how much we use and value their 
expertise has really helped develop a success-
ful program,” du toit said. “it’s nice to be at a 
point where we have good relationships with 
the growers and seed industry.”



hoophouses

Light at the end of the high tunnel
A longer growing season for some fruits and vegetables and less dependence on petro-
leum-based products are possible outcomes of two new and connected research projects 
being conducted at the WSU Northwestern Washington Research and Extension Center 
at Mount Vernon by WSU faculty.

Plant pathologist Debra Inglis and horticulturists Carol Miles and Tom Walters at Mount 
Vernon, along with fabric scientist Karen Leonas and economist Tom Marsh in Pullman 
are working together to develop a new agricultural production system using high tunnels 
and biodegradable mulch. Their work is being funded through the U.S. Department of 
Agriculture’s Specialty Crop Research Initiative.

High tunnels, also known as “hoop houses,” are temporary garden or field structures, 
covered with single- or double-layered plastic, designed to extend the growing season 
and intensify production. They create a micro-climate and protect a crop from wind, 
rain, and hail; increase daytime temperatures; and enable off-season production of many 
crops. Miles says their project focuses on the use of high tunnels for lettuce, tomatoes, 
and strawberries. The preliminary work, which took two years, is now completed.

Area growers helped to inform that early work and will be involved in the next phase as 
well, bringing real-world factors to bear on the research, Miles said. “I enjoy the direct 
linkage of working with growers and producers,” she said.

In conjunction with the hoop houses, the research team also is working to develop a 
biodegradable fabric mulch to replace the black plastic currently used to control weeds, 
moderate soil temperature and conserve water in the plant root zone.

“Our goal is to support, through applied science, the development of [crop] production 
systems that are less reliant on petroleum-based inputs, such as plastic mulch, and syn-
thetic chemicals, such as pesticides,” Miles said.

1414



soil
earth
dirt

biochar potentia l

BuRning WaSte intO gOld
as backyard barbecuers, we call it charcoal. agricultural scientists 
looking for new ways to utilize woody waste call it biochar.

Biochar is a carbonaceous product made by heating organic mat-
ter—usually woody materials—in a process called pyrolysis. When 
heated under low-oxygen conditions, organic material doesn’t 
combust but rather “cracks.” certain chemical bonds are broken 
in the material and the results include a gas, a liquid, and a solid. 
Biochar is the solid.

Pyrolysis comes in two speeds: fast and slow. Fast pyrolysis is done 
under high heat to produce “green gasoline” and diesel. Biochar is 
generally produced using low-heat, slow pyrolysis, through which 
a large percentage of the input mass is converted to a solid.

Biochar is being scrutinized in Washington as a soil amendment 
and a way to sequester carbon. in one WSU study, biochar was 
added to various types of soil commonly found in the state. as 
well, it was used in a field trial of corn and a greenhouse trial of 
wheat. While no clear improvement was found in the growth of 
plants in that experiment, biochar may still be useful as a way to 
deliver micronutrients or micro-organisms and as a way of remov-
ing excess nutrients from drainage water and livestock effluent.

Pyrolysis processes hold promise as ways of earning farmers and 
foresters carbon credits. Fuels can be made through pyrolyzing 
organic materials, essentially recycling the carbon in those materi-
als, and researchers hypothesize biochar holds carbon stable in soil, 
sequestering it for a thousand years or more, based on observation 
of ancient biochar additions in the soils of amazonia.

While the jury is still out on the environmental and economic util-
ity of biochar, WSU researchers such as assistant Professor Manuel 
garcia-Perez are working in concert with scientists all over the 
world to explore new ways of adding value to organic materials 
that previously had to be disposed of as waste.



nutr ient recycl ing

WSU researchers are internationally recognized leaders in com-
posting. composting is the management of the decomposition of 
organic material and is a way of speeding up what happens in the 
soil naturally. Yard waste and vegetable scraps, which comprise as 
much as 20 percent of household garbage, can be recycled in the 
soil as compost.

WSU researchers and educators have helped expand the use of com-
posting and nutrient recycling for safe, sustainable waste manage-
ment; worked to increase the use and effectiveness of compost as 
an agricultural soil amendment and nutrient source; and sought to 
improve our understanding of composts and extracts as a resource 
for plant disease management.

in contrast to many processed fertilizers, compost benefits plants 
because nutrients are released into the soil slowly, rather than in a 
large initial dose that then tapers off. associate Professor of Horticul-
ture Preston andrews says, “compost feeds the soil so that the soil 
microorganisms can provide readily available nitrogen and other 
nutrients that plants need, but in a more slow-release fashion than 
synthetic fertilizers do.”

as research leader of WSU’s Biologically inten-
sive agriculture and organic Farming pro-
gram, lynne carpenter-Boggs identifies and 
applies strengths across disciplines to study 
and document the effectiveness of Bioag 
farming techniques. Her research focuses on 
maximizing the value of biological nitrogen 
sources and compost methods and products. 
Bioag is an interdisciplinary program that 
involves researchers and resources from mul-
tiple WSU colleges and departments. 

“Biologically intensive,” carpenter-Boggs says, “means farming 
practices and systems that rely on biological processes that are 
renewable, non-polluting, and mutually beneficial to both farmers 
and society.”

Waste not, want not
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Boggs
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carpenter-Boggs combines traditional farming 
systems with innovations in soil and compost 
microbiology to foster vibrant and sustainable 
agriculture. She works to meet the growing 
demand for new research and outreach from 
farmers and consumers to build sustainable agri-
culture, communities, and ecosystems through-
out Washington State.

in collaboration with the city of tacoma, WSU soil 
scientist craig cogger and colleagues at the WSU 
Puyallup research and extension center helped 
develop an effective biosolids-based greenhouse 
potting medium called tagro Potting Mix that the 
city sells at local nurseries. city officials say they 
like tagro not only because it reduces waste and 
recycles nutrients, but also because it has a posi-
tive economic impact in the network of nurseries 
that sell the product. 

The science of taking 

organic materials that 

would otherwise be 

wasted and turning 

them into nutrient-rich 

resources is the subject 

of a free WSU Extension 

publication, “Backyard 

Composting,” written by composting experts 

Craig Cogger and Dan Sullivan. 

Download it at http://cru.cahe.wsu.edu/

CEPublications/eb1784e/eb1784e.pdf 



organic cropping systems
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the fertile Puyallup Valley, in the shadow 
of Mount rainier, historically has been a 
highly productive agricultural area, yielding 
a wide variety of crops. as urbanization has 
encroached on the valley and the region, its 
agricultural base has shifted to smaller farms, 
many of them applying organic techniques.

the WSU Puyallup research and extension 
center was established in 1894 to help sup-
port and sustain the mostly agrarian valley. 
now, more than 60 percent of the state’s 
population is located within 50 miles of the 
facility. as the region has changed, so has the 
mission of the Puyallup rec: today, programs 
at the rec focus primarily on issues related to 
urbanization, including sustaining the grow-
ers still farming on the urban edge.

in 2002, the rec’s organic agriculture 
research team began a program researching 
sustainable and organic production systems 

for small-scale, direct market vegetable crop 
production. through this program, research-
ers, educators, and staff work with farmers 
to develop management systems using local 
inputs to produce high-quality, high-value 
crops efficiently, profitably, and in an envi-
ronmentally sustainable manner.

With six acres of organically certified land at 
the rec, the team has undertaken a variety 
of experiments on organic farming systems, 
sharing their findings with growers through 
annual field days, research papers, and a vari-
ety of educational events. For growers who 
attend the field days and educational events, 
the faces of the rec’s organic research pro-
gram are soil scientists andy Bary (below, 
left), craig cogger (center), and Small Farms 
Program educator doug collins (right).

as a team, their research looks primarily at four 
areas for improving organic cropping systems.

organic farming on the urban edge
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the first is the use of local organic materials 
produced in urban areas—yard waste, com-
post, biosolids, and animal manure from area 
farms—as a source of nutrients and organic 
material for crop production and soil reno-
vation. in response to the need for better 
information on crop nutrient availability, the 
team completed a three-year research project 
in 2004 studying nitrogen availability from a 
range of those local organic amendments.

a second area involves research trials to help 
determine the most effective ways to use cov-
er crops to supply organic matter, improve 
soil structure, fix nitrogen, cycle nutrients, 
and help manage weeds and other pests. 
through trial planting plots, the researchers 
evaluate the effectiveness of different fall-
planted cover crop blends, planting dates, 
incorporation dates, winter weed competi-
tion, and nitrogen availability for the subse-
quent crop.

in 2003, the team established a third research 
area: an organic vegetable production systems 

experiment on the rec’s certified organic 
land. this research compares 12 organic 
management systems, including three cover 
cropping systems, two tillage treatments, and 
two types of soil amendments. researchers 
measure for such outcomes as crop yield and 
quality, soil quality, insect and weed control, 
and production costs and value.

Soil quality is a fourth major area of organic 
research. team researchers measure and 
assess selected soil properties, including bulk 
density, soil compaction, the amount of soil 
organic matter, and its aggregate stability.

all together, their ongoing research and out-
reach is helping local growers carry on the 
agricultural heritage of the Puyallup Valley 
and the entire Puget Sound region.

19

The WSU Puyallup Research and 

Extension Center was established in 

1894 to help support and sustain  

the mostly agrarian Puyallup Valley.
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consider it a case of “back to the future.” WSU scientists are looking to 
the past as they research methods and varieties for improving the viabil-
ity of organic grain production for northwest growers.

according to WSU crop and Soil scientist Kevin Murphy, between the 
1840s and 1955 there were at least 163 varieties of wheat grown in the 
northwest under organic conditions.

“none of these varieties could compete with today’s modern varieties,” 
says Murphy. “However, they each potentially possess valuable traits that 
could significantly enhance the disease resistance, weed competitive-
ness, and productivity of modern varieties—traits that might be highly 
effective under organic farming conditions.”

Murphy and WSU wheat breeder Stephen Jones evaluate crosses of these 
historical wheat varieties with modern varieties through the WSU organ-
ic Wheat Breeding Program, the first such program in the nation.

Jones shifted his base of operation to western Washington when he was 
named director of the WSU Mount Vernon northwestern Washington 
research and extension center. He is now working with local growers 
to bring back what was once a widespread west side wheat-growing 
industry. He has trials underway at the nWrec and on a number of local 
organic farms to feed what he sees as a strong and increasing demand 
for local organic wheat.

“Most bakers are having to get their organic wheat from canada, and 
they’re looking for local sources,” he says. “People today want local 
everything, and that now extends to grains. i believe the market will 
remain strong.”

drawing on the past for organic grains

WSU wheat breeder               

Steven Jones
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Jones is collaborating with other northwest 
scientists and growers to concentrate on 
wheat breeding for the coastal climates of 
Washington, oregon, British columbia, and 
even alaska.

“the first step is determining the best vari-
eties for growing in coastal climates and 
conditions, and then to breed for varieties 
especially well-suited to those conditions,” 
says Jones. “We want to test in actual farm 
environments and conditions.”

on-farm trials are also a critical component of 
organic wheat research being conducted by 
WSU in eastern Washington under a recent 
U.S. department of agriculture grant. that 
research is focusing on methods for success-
fully transitioning to organic grain produc-
tion in Washington, oregon, and idaho.

WSU agronomist diana roberts, a member 
of the research team, says on-farm testing is 
integral both to conducting the research and 
sharing the results.

“We’re working with a group of innovative 
farmers who help with the research, then 
teach others based on the outcomes,” says 
roberts. “the growers identify the problems, 
and the team designs a replicable research 
protocol designed to remedy the problem. 

the growers do the research in large plots 
under real farm conditions using their own 
equipment, and the team helps analyze the 
results.”

in Pullman, soil scientist Patrick Fuerst, prin-
ciple investigator on the grant, is researching 
surface tillage methods effective at eliminat-
ing weed seedlings while minimizing soil dis-
turbance in order to reduce erosion.

“Weeds are the biggest challenge, and the 
traditional organic approach using intensive 
tillage practices leads to serious wind and 
water erosion in our area,” says Fuerst.

He is also experimenting with effective rota-
tion crops for transitioning land to organic 
production. one such crop is alfalfa, a time-
honored, traditional crop which is excellent 
for fixing nitrogen and is still in high demand 
for forage.

roberts says that effective organic techniques 
all tend to draw on the approaches used in 
earlier days.

“in a way, we’re going back to techniques 
used by our grandparents and great-grand-
parents before the advent of pesticides and 
nitrogen fertilizer.”
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Having the right number of cattle on 
the right piece of land for the right 

amount of time for the right reasons may 
be one of the most powerful tools farmers 
have to ensure the long-term sustainability—
both economic and environmental—of their 
operations, according to Donald D. Nelson, 
Extension beef specialist in the WSU Depart-
ment of Animal Sciences.

“This is a major paradigm shift,” said Nel-
son. “We’re using grazing as a tool to create 
a desirable future landscape and sustainable 
ecosystems. Planned grazing mimics natu-
ral cycles, which typically are most effective 
economically and biologically.”

Nelson spearheaded “Beefing Up the 
Palouse,” a demonstration project in eastern 
Washington, to develop a sustainable alter-
native for farmers with land soon to come 
out of the federal government’s Conserva-
tion Reserve Program. That program pays 
farmers—between $50 and $80 an acre on 
the Palouse—not to grow anything on what 
was usually marginal or highly erodible farm-
land, in an effort to reduce soil erosion and 
improve wildlife habitat. Nelson said more 
than 1.5 million acres in Washington are 
enrolled in 10- to 15-year CRP contracts. A 
significant portion of this acreage is nearing 
its contract end over the next several years, 
leaving farmers struggling to figure out how 
to make marginal land profitable. There are 
options, he said.

For example, most 
CRP land has been rel-
atively untouched for 
a number of years and 
is chemical free. It can 
be certified organic 
almost immediately, 
making it suitable for 
growing organic cattle 
pasture or hay. Anoth-
er alternative focuses on rural tourism, such 
as trail rides, field trials for hunting dogs, or 
bird or deer hunting preserves. And, there is 
the option of actively using it to graze cattle 
in rotation with raising grain or other crops.

All options, however, hinge on improving 
the land. Because it has received little or no 
care or attention for literally years at a time, 
CRP land often is biologically decadent and 
has lost some of its ability to store water or 
support new plant growth. The “Beefing Up 
the Palouse” study indicates planned grazing 
is key to restoring soil fertility, water-holding 
capacity and wildlife habitat.

Conducted on G&L Farms in Adams County, 
the project entailed grazing 200 to 300 head 
of cattle on three- to five-acre paddocks for  
12 hours at a time. The cattle would eat about 
half of the growth and trample the rest of it 
into the ground before being moved to the 
next paddock. The cattle would not return 
to the same piece of land until adequate                      
re-growth had occurred.

Planned grazing 
the best tool for long-term sustainability of former cRP land?

beef ing up the palouse

nelson
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“To put it simply, planned grazing means 
having the right number of livestock in the 
right place at the right time,” said Gregg 
Beckley, project co-manager and owner of 
G&L Farms. “The concept comes from large 
herds of bison that came across the plains 
where large, concentrated numbers of live-
stock would be in places for only a short 
period of time and not return to that same 
piece of ground for up to a year.

“High density stock rates for short periods 
of time in conjunction with an adequate 
recovery period brings the land back to what 
Mother Nature intended,” Beckley contin-
ued. “The grass will flourish.”

Nelson said one of the key factors to high 
density grazing is the “graze-trample ratio.” 
That ratio measures the proportion of forage 
eaten compared to the amount of forage 
trampled to the ground.

“We want the animals to perform well, so the 
farmer profits,” he explained. “We also want 
organic matter trampled into the ground 
to rejuvenate the soil.” In the “Beefing Up 
the Palouse” study, Beckley distributed alfal-
fa seed, a natural nitrogen fixer, in certain 
areas, relying on the cattle to push the seeds 
into the ground.

Nelson characterized knowing when to 
move livestock from one place to another as 
“both an art and a science.”

“A lot of it is based on experience, and every 
piece of land is different,” he said.

But, Nelson emphasized, “You can’t manage 
what you don’t measure,” so monitoring the 
impact of the livestock on the land as well as 

their overall health is critical to the success of 
planned grazing. By measuring the weight of 
animals before and after they graze, a farmer 
can monitor cattle performance. Measuring 
ecosystem processes includes looking at a 
number of variables, including the depth of 
root systems, the amount of bare ground, 
biomass production and plant diversity.

If done well, planned grazing absolutely 
improves the land, Nelson said. On G&L 
Farms, it increased the fertility and water-
holding capacity of every parcel grazed. 
According to the project’s final report, that 
potential for greater productivity could pro-
vide returns greater than the current CRP 
payments, depending on the availability  of 
water and fencing and the knowledge and 
skill of farmers using the method.

Restoring the land also can mean restoring 
rural economies, according to Nelson.

“A lot of CRP land is owned by absentee 
landlords or people who have retired off the 
farm,” he said. “That decreases the economic 
activity in already struggling communities.” 
It also means, Nelson added, that the people 
grazing the cattle will probably not be the 
landowners, and that long-term lease agree-
ments will be necessary to amortize the cost 
of fencing and water development.

Nelson hopes the project provides a model 
that farmers will readily adopt. But, he not-
ed, long-term collaborative working rela-
tionships will be key to its success. There are 
economic, environmental, social and tech-
nological components to any sustainable 
integrated agricultural system, he said, and 
each of those areas is a complex arena of 
situations and stakeholders.
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smart farming

T    
he WSU Smart Farm proj-
ect is bringing the power 

of interdisciplinary teamwork to 
address some of society’s most 
pressing issues when it comes to 
producing food.

Using smart design and engi-
neering to research sustainable 
food and energy production, 
the Smart Farm is to be a place-
based center of hands-on learn-
ing for WSU students. When up 
and running, the Smart Farm 
also will be a replicable and scal-
able model proving that sustain-
able systems are not only possi-
ble but highly adaptable to local 
needs and conditions.

located on the WSU tukey or-
ganic teaching Farm, the Smart 
Farm is being developed by a 
team that draws on the exper-
tise of the institute of Sustain-
able design, the department 
of electrical engineering and 
computer Science and agricul-
tural scientists in the college of 
agricultural, Human, and natu-
ral resource Sciences. the proj-
ect is part of a national Science 
Foundation grant focused on 

incorporating sustainability into 
university curricula.

green building
the Smart Farm works on the 
fundamental “green building” 
principle that energy is best con-
served by situating buildings in 
an integrated relationship with 
their specific site. By designing 
with (instead of against) local 
conditions, buildings can be 
both comfortable and energy 
efficient.

By designing and building 
smart, the Smart Farm will be 
sustainable—economically and 
environmentally. Sensor tech-
nology is deployed throughout 
to monitor and regulate energy 
use; rain water is collected and 
reused; orchard and garden 
“waste” is recycled as biomass 
for both heating and nutri-
ents; excess greenhouse heat, 
instead of being vented away 
as waste, is recirculated to loca-
tions where it can be used; and, 
using engineering innovations, 
solar energy is concentrated so 
that fewer photovoltaic cells are 
required for energy production. 

interdisciplinary team tackles           
sustainable food production
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in addition to horticultural crops, 
the farm will also provide a labo-
ratory for sustainable production 
of livestock and grain crops. the 
Smart Farm will also be built to 
be flexible so that as technologi-
cal innovations become available 
they can be quickly and econom-
ically incorporated into the Smart 
Farm system for testing.

Students from a variety of disci-
plines will be involved in devel-
oping functional spaces, includ-
ing living quarters, offices, a 
commercial kitchen, teaching 
facilities, and greenhouses that 
will make the best use of energy 
while minimizing water and fer-
tilizer usage. the project also will 
be working to integrate pest con-
trol, and plant and animal man-
agement.

the result will be the farm of the 
future, a place that produces 
food sustainably with minimal 
environmental impact and with a 
high degree of self-sufficiency. By 
taking a whole system approach, 
farms of the future will not only 
be highly productive, they’ll be 
profitable and green as well.

(artist’s rendering)

adding a new dimension to 
WSU’s organic ag program

emerging research on growing dryland crops organically 
adds a new dimension to WSU’s organic agricultural 
research.

WSU scientists are working on ways to avoid or replace 
costly chemicals with new crop rotations and no-till 
technology in order to raise dryland crops such as wheat 
and barley organically. this work is funded, in part, 
with a $1 million grant from the U.S. department of 
agriculture’s integrated organic Program.

“We’re trying to make organic dryland wheat production 
economically successful to benefit both the growers 
and the environment,” said Professor rich Koenig, 
co-principal investigator for the grant and chair of 
the department of crop and Soil Sciences in the WSU 
college of agricultural, Human, and natural resource 
Sciences. Pat Fuerst, assistant research professor, is the 
other co-principal investigator. the project is centered in 
Washington but also involves idaho.

this research explores weed control, soil fertility, and 
the economics of growing wheat organically. Primary 
tools include the use of seven different rotation crops, 
including alfalfa which helps fight weeds and fixes 
nitrogen in the soil. organic alfalfa is a highly prized 
commodity that would help the bottom line for growers 
using the dryland cropping system. dry peas, another 
rotation crop in the project, serve as a “green manure” 
fertilizer.

Koenig said the research team also will examine the 
effectiveness of using minimally invasive tillage as a way 
to minimize soil erosion.
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Washington farmers who want 
to improve the sustainability of 

their operations have a valuable resource 
in the Washington State University Small 
Farms team.

this award-winning team educates farm-
ers, consumers and others involved in 
local food systems with research-based 
information and educational programs. 
they work with Washington communities 
to support a profitable farming system, to 
promote land preservation, and to ensure 
that everyone in Washington has access to 
healthy food.

“We are trying to improve the environ-
mental impact and the profitability of 
small farms,” said Marcy ostrom, Small 
Farms team Program leader for the cen-
ter for Sustaining agriculture and natural 
resources.

Focusing especially on small-scale farms 
and underserved populations, much of 
the team’s work is grounded in the fact 
that immigrant and women farmers are 
the fastest growing demographic sectors 
of U.S. agriculture. the Small Farms team, 
with members such as research associate 
Malaquias Flores and Bee cha, Hmong out-
reach extension educator, helps farmers 
manage the current realities facing agricul-
ture in general, and small farms in particu-
lar: development pressure, increased pro-
duction costs, environmental regulations, 
and competition from global markets. the 

educating Washington farmers

flores

cha

ostrom



team also helps farmers identify and meet per-
sonal and financial goals.

as part of the cSanr in WSU extension and 
the college of agricultural, Human, and natu-
ral resource Sciences, the Small Farms team 
includes professionals from WSU as well as 
from state agencies and non-governmental 
organizations.

WSU faculty formed the team because farmers 
felt a need for it. “there was demand from the 
public,” said ostrom. “they needed a bet-
ter way to access educational resources and 
exchange knowledge.”

one program supported by the Small Farms 
team and other WSU agricultural specialists is 
a Farm Walk series. “a farm walk is basically an 
on-farm, farmer-to-farmer learning seminar,” 
said ostrom. “the idea is for farmers to learn by 
observing and having discussions with the best 
sustainable and organic farmers in the state.”

cultivating Success is a curriculum developed 
by the Small Farms team and regional partners 
aimed to increase the value of crops, producer 
and consumer understanding of farming prac-
tices, and support of sustainable local farming 
systems in Washington and idaho. it is a com-
munity-based joint education program between 
WSU, the University of idaho, and rural roots. 
this series of courses can either be taken indi-
vidually or for a certificate of completion.

Between 2001 and 2008 there were over 2,600 
participants in the cultivating Success Program, 
including 646 latino and Hmong farmers. 
Working with those different cultures earned the 
team WSU’s Faculty diversity award this year.

the Small Farm team partners work to create 
strong communities with infrastructures that 
provide resources and skills needed to pro-
duce and distribute sustainable and local food 
and agricultural products for residents of the 
northwest.
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