


THE BASIS n OF SUSTAINABLE 
\SYSTEMS 

griculture is often viewed as consisting of three types of A systems: economic, ecological and social. Sustainable 
improvement in agriculture - usually thought of in terms of 
farm profitability, environmental stewardship and quality of 
life for farm families and rural communities - must be based 

on these interlocking aspects of agriculture. 

Cover: Dairy cows at Tom Trantham’s South Carolina farm enjoy grazing alfalfa on one of several intensively 
managed pastures in a SARE-funded project charting profits and forage quality Photo by Mark Keeves 



IS SUSTAINABLE AGRICULTURE? 

s the only constant in our diverse agricultural system 
nge. Many of today‘s farmers and ranchers practice a 

e of agriculture that is far different from how their grand- 
or even their parents, worked the land. Change can be a 
force to improve the world’s sources of food and fiber - 

hose changes are made while balancing profitability, steward- 
ship of natural resources and the health of rural communities. 

e worked to protect and 

sting new crops and 
his life, always seeking plants best suited to 

s needs. Washington and Jefferson’s search 

who farm with an eye toward sustainability. The 
chers take as they 
be known as sus- 

e agriculture does not refer to a prescribed set of 

lications of practices and the broad interactions 
s of agricultural systems. It also invites consumers 
volved in agriculture by learning more about and 

erstand agriculture from an ecological perspective - in 

Instead, it challenges producers to think about the 

becoming active participants in their food systems. A key goal is 

terms of nutrient and energy dynamics, and interactions among 
plants, animals, insects and other organisms in agroecosystems 
- then balance it with profit, community and consumer needs. 

Farming methods that improve the sustainability of one farm 
may not be appropriate to a different farm or region. Each prac- 
tice must be evaluated in a given farming system for its ability to 
achieve a set of economic, environmental and social goals. 
However, we can look to changes adopted by farmers across the 
country, a few of which are described in these pages, to get a 
sense of how to improve agricultural sustainability. The farmer 
case studies that follow demonstrate a few of these: increased 
crop and landscape diversity, better utilization of on-farm 
resources such as crop residue and manure, and more effective 
marketing. These changes and many other alternative approach- 
es are contributing to the goals of lasting farm production, stew- 
ardship of land, water and wildlife, and improved quality of life 
for farmers, their families and rural communities. 



on after season on 
Dakota diversified wheat farm, Vern Mayer 
focuses on improving what is hands-down 

his most important natural resource: the soil. 
In the last few years, Mayer eliminated tillage 
and traditional fallow periods - when the 
fields are bare and idle - to  keep a vegetative 
cover on the fields year-round. Maintaining a 
ground cover reduces erosion and captures 
some of the moisture that most often graces 
this dryland area in the form of snow melt. 

Mayer’s conservation goals meld with his 
need to make a profit. By planting a good mix of 
cash crops that also provide nutrients for the 
soil, he makes money while replenishing key 
organic matter and increasing his vegetative 
ground cover. 

Conventional Dakota wheat farmers plant 
half of their acreage and leave the other half fal- 
low. Bare ground, however, accelerates erosion, 
particularly in areas where much of the soil has 
lost organic matter and therefore cannot 
absorb as much water from rain or snow. 
Conventional tillage can compound the erosion 
problem by exposing topsoil and its organic 
nutrients to be carried away by wind and pre- 
cipitation. 

says Mayer, who was a mechanical engineer 
before returning to his father’s farm in 1976. 
“We’ve greatly reduced the soil’s organic matter 
during the last 75 years by aggressive tillage and 
fallowing. When we get a downpour, we get 
tremendous water erosion, and people accept it 

“We’ve done incredible damage to our soils,” 

ked on his soil rebuilding p 
ject after visiting other North Dakota farmers 
who use no-till successfully. “Totally 
impressed,” Mayer stopped tilling and added 
new crops to his rotation. Now he grows spring 
and durum wheat, flax, safflower, buckwheat 
and canola, as well as peas and mustard, keep- 
ing a growing cash crop or crop residue on the 
soil year-round. 

Accomplishing that is no small feat. Mayer 
plants peas to add nitrogen, break disease 
cycles that form during unvaried rotations and 
pull in additional revenue. But harvesting peas 
using traditional methods leaves stubble too 
short to trap snow because many pods grow 
close to the ground. 

“We have to have every single droplet of 
moisture. We can’t afford to squander snow,” he 
says. 

Agriculture Research and Education (SARE) 
program, Mayer experimented with inter-planti- 
ng peas with mustard in alternate rows. Not 
only does mustard provide another cash crop, 
it offers a living trellis for peas. In fall, Mayer 
harvests the peas and mustard simultaneously, -_  -~ 

leaving six to eight inches of stubble to catch 
snow. 

His commitment to conservation takes the 
long view. Says Mayer, “If either of my two sons 
or my daughter wants to continue this opera- 
tion some day, I want the farm they find to be in 
better shape than when I got it from my dad.” 

With a grant from the USDA Sustainable 





ELEMENTS OF SUSTAINABILITY 
here are many ways to improve the sustain- T ability of a given farming system, and these 

vary from region to region. However, there are 
some common sets of practices among farmers 
trying to take a more sustainable approach, in 
part through greater use of on-farm or local 
resources. Some of those practices are illus- 
trated here, each contributing in some way to 
long-term farm profitability, environmental 
stewardship and rural quality of life. 

1. Integrated Pest Management QPilQ 
IPM is a sustainable approach to managing 

pests by combining biological, cultural, physical 
and chemical tools in a way that minimizes eco- 
nomic, health and environmental risks. 

ILLUSTRATION BY JOANN SCHISSEL 

2. Rotational Grazing 
New management-intensive grazing systems 

take animals out of the barn and into the pas- 
ture to provide high-quality forage and reduced 
feed costs while avoiding manure buildup. 

3. Soil Conservation 
Many soil conservation methods, including 

strip cropping, reduced tillage and “no-till,” help 
prevent loss of soil due to wind and water erosion. 

4. Water Quality/Wetlands 

become important parts of agricultural steward- 
ship. Many practices have developed to improve 
quality of drinking and surface water, as well as 
to protect wetlands. Wetlands play a key role in 
filtering nutrients and pesticides, in addition to 
providing wildlife habitat. 

Water conservation and protection have 



5. Cover Crops 
Growing plants such as rye, clover or vetch 

in the off season after harvesting a grain or veg- 
etable crop can provide several benefits, 
including weed suppression, erosion control, 
and improved soil nutrients and soil quality. 

6. Crop/Landscape Diversity 
Growing a greater variety of crops on a farm 

can help reduce risks from extremes in weather, 
market conditions or crop pests. Increased diver- 
sity of crops and other plants, such as trees and 
shrubs, also can contribute to soil conservation, 
wildlife habitat and increased populations of bene- 
ficial insects. 

7. Nutrient Management 
Proper management of nitrogen and other 

plant nutrients can improve the soil and pro- 
tect the environment. Increased use of on-farm 
nutrient sources, such as manure and legumi- 

nous cover crops, also reduces purchased fer- 
tilizer costs. 

8. Agroforestry 

underutilized on farms and ranches. 
Agroforestry covers a range of tree uses on 
farms, including interplanting trees (such as 
walnuts) with crops or pasture, better manag- 
ing woodlots, and using trees and shrubs along 
streams as riparian buffer strips. 

Trees and other woody perennials are often 

9. Marketing 
Farmers and ranchers across the country are 

finding that improved marketing provides a key 
way to enhance profitability. Direct marketing of 
agricultural goods to consumers is becoming 
much more common, including through farmers’ 
markets, roadside stands and community-sup- 
ported agriculture. 

i 
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teve Croff started farming with 
father after graduating from high 

1, they ran a conventional opera- 
grew grains and some vegetables, 

ng typical amounts of 
ides. They fattened 
they filled in two-feet- 

sion gullies that formed on hillsides 
e 175-acre Lancaster County, 

a, farm after heavy rains. 
a1 erosion began to bother Groff. He 

ng corn to see if he could reverse 
ithin a few years, he noticed 

improvements in the soil. He did a little more 
research, then added cover crops to his rota- 
tion. Now Groff refers to fields untouched by a 
plow for 15 years. 

“The crop rotation has intensified - it’s like 
a work of art,” says Groff, who has changed his 
sequence of crops in the field and added other 
sustainable practices. “I really plan what cover 
crop I want to raise based on what I want to 
plant the following year.” 

While conquering erosion was his first goal, 
Groff began concentrating on how to make 
more profit per acre. The cover crops are large- 
ly responsible for Groff cutting his use of insec- 
ticides and herbicides. Under the new system, 
he spent $10 less per acre last year on agri- 

c 

als. His current average of $14 per acre 
ical costs is far below his neighbor’s 

average per-acre expense of $20 to $30. 
To reduce commercial fertilizer use, he aug- 

the manure from his 50 steers with 
manure hauled in from nearby chicken and hog 
operations. 

“In the last two years, I’ve been working on 
soil quality,” he says. “I” able to grow plants 
that are healthy and can naturally resist 
drought, disease and insects.” 

ture emissary, speaking to farmers and non- 
farm groups about agricultural methods that 
enhance natural resources like the soil. He tells 
them about no-till and shows them cover crop 
mixtures of hairy vetch and rye, which reduce 
groundwater leaching and produce nitrogen for 
spring planting. 

Croff is hoping to improve his integrated 
pest management program in the coming sea- 
sons to further reduce his pesticide use. “I want 
to farm in such a way that produces a healthy 
food product that I can earn a living from,” he 
says. “I want to leave the farm in a better condi- 
tion than when I found it. I’m constantly work- 
ing toward that, because improving the soil and 

Groff enjoys acting as a sustainable agricul- 

I 

‘3 
a !  improving my profits is a continuous process.” 
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SUSTAINABLE AGRICULTURE INFORMATION SOURCES 

THE SUSTAINABLE AGRICUL~U SEARCH AND 

Since 1988, the Sustainable Agriculture Research 
and Education (SARE) program has been the U.S. 
Department of Agriculture's primary means of study- 
ing and spreading information about sustainable 
agriculture. The program has funded hundreds of 
projects that help advance knowledge about sustain- 
able practices and systems nationwide. Funded by 
the USDA's Cooperative State Research, Education 
and Extension Service, SARE administers a wide vari- 
ety of grants that cover the breadth of sustainable 
agriculture. 

The Sustainable Agriculture Network (SAN) 
serves as SARE's outreach arm, disseminating infor- 
mation through electronic and print publications. 

For more information about SARE, 
regional grants or publications, contact: 

Office of Sustainable Agriculture 
Programs 
U.S. Department of Agriculture 
1400 Independence Ave., SW, 
Mail Stop 2223 
Washington, D.C. 20250-2223 

Contact SAN at san@nal.usda.gov/ or 
visit the Sustainable Agriculture 
Network web site at 
htt p://www.ces.ncsu.edu/san/ 

(202) 720-5203 

ATIVE FA 

The Alternative Farming Systems Information 
Center (AFSIC) is one of 10 information centers at 
the National Agricultural Library. Partially funded by 
SARE, AFSIC specializes in locating, collecting and 
providing information about sustainable and alterna- 
tive agricultural systems, new and industrial crops, 
and alternative crops. 

AFSIC information specialists will answer ques- 
tions; provide access to books, reports, journal arti- 
cles, newsletters, etc.; provide references to experts 
or organizations in a given region; identify 
researchers and research projects within USDA and 
furnish free bibliographies and reference briefs. 

For more information, contact: 

National Agricultural Library 
Agricultural Research Service 
U.S. Department of Agriculture 
10301 Baltimore Ave., Room 304 
Beltsville, MD 20705-2351 

Or visit the AFSIC web site at 
http://www.nal.usda.gov/afsic 

(301) 504-6559 

Funded by USDA's Rural Business Cooperative 
Service, ATTRA is the national sustainable agricul- 
ture information center. It is operated by the non- 
profit National Center for Appropriate Technology, 
which manages a host of public programs dealing 
with sustainable agriculture and rural community 
development. Farmers and others dialing ATTRA's 
toll-free number can obtain free packets and tailored 
research reports on a wide variety of sustainable 
agriculture topics. 

For more information contact: 

ATTRA 
P.O. Box 3657 
Fayetteville, AR 72702 
(501) 442-9824 or (800) 346-9140 
askattra@ncatfyv.uark.edu 

mailto:san@nal.usda.gov
http://www.nal.usda.gov/afsic
mailto:askattra@ncatfyv.uark.edu



