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Nutrients?
“The largest component of 

the nitrogen load was 
nonpoint sources in the 
watershed tributaries (49 
percent) and from the 
land adjacent to the 
estuary (12 percent). 
Nonpoint sources of 
nitrogen include lawn 
fertilizers, septic systems, 
animal wastes, and 
atmospheric deposition to 
land.”

2006 State of the Estuaries Report, NH Estuaries Project PREP)



How Can We Protect Water Quality?



Educator’s Perspective: 
Can we reduce fertilizer runoff?

• Fertilizer recommendations 
vary according to region, 
source, nutrient, laws, etc.
• Nitrogen application based 
on standard recommendation, 
not site-specific.
• Uncertainty about drivers of homeowner’s (DIY) 

yard care practices
• Uncertainty about willingness and ability to change 

practices



Lawn Care Project: Changing Changing 
Homeowner’s Lawn Care Behavior To Homeowner’s Lawn Care Behavior To 

Reduce Nutrient Runoff Reduce Nutrient Runoff 

• Multi-state – CT, RI, NH, VT, ME
• Multi-disciplinary – social and environmental
• Multi-institution – land grant and non land grant
• Integrated  - research, education, extension
• 3-year time frame
• USDA CSREES (NIFA) grant
• Participants - project team, advisory team, 

coordinator, research and extension leaders



Project Team
• UConn Karen Filchak, Karl Guillard
• URI Marion Gold
• UVM Emma Melvin
• UNH Julia Peterson
• Plymouth St Brian Eisenhauer, Nick 

Stevenson
• UMaine Laura Wilson
• Advisory Alyson McCann, David Bridges, 

Sadie Puglisi, Jeff Schloss, Kathy 
Hoppe, Barbara Welch, Lois 
Stack



CHANGING HOMEOWNERCHANGING HOMEOWNER’’S LAWN CARE S LAWN CARE 
BEHAVIOR TO REDUCE NUTRIENT RUNOFF: BEHAVIOR TO REDUCE NUTRIENT RUNOFF: 

THE SOCIAL SCIENCE RESEARCHTHE SOCIAL SCIENCE RESEARCH

Dr. Brian Dr. Brian EisenhauerEisenhauer
 

and a large project teamand a large project team

From: http://www.pridescapelawn.com/images/lawn.jpg; Pridescape

 

Lawn Inc.



Social Science and Environmental Issues

Simply providing information rarely results in behavior change 
– Why?



 

Addressing environmental issues is interdisciplinary


 

Social sciences are often missing from discussions of 
environmental issues, but identify


 

Research methods


 

Theories (logic models)


 

Application and feedback loops (evaluation) 


 

…for stimulating environmentally responsible behavior 


 

Building ground up by learning from “the audience”
 

is 
essential



The Role of Social Science: Project Goals



 

Conduct descriptive research on lawn care 
practices.



 

Explore primary drivers of do-it-yourselfers’
 

(DIYs) 
lawn care choices and practices, especially with 
regard to fertilizer application. 



 

Investigate perceived barriers and benefits to 
adoption of more water quality-friendly nutrient 
application practices.



 

Examine relative measures of trust and frequency 
of use for various sources of lawn care.



 

Evaluation phase



Social Science in the Project and Creating 
Outreach and Education Strategies: A Framework



 

Information itself is not enough



 

Community Based Social Marketing (McKenzie-Mohr, Smith 
1999)


 

Research is essential for developing message content: 
Understand the audience and the issue
Barriers and benefits
Motivations and the role of information



 

Recognition of limits to delivering messages is critical 


 

Augmented version of the Theory of Planned Behavior 
applied



Values

Information

Past 
Action

Attitudes

Norms

Behavioral 
Intention

Behavior

Perceived 
Behavioral 

Control

Augmented TPB Theoretical Model of Hypothesized 
Relationships Influencing Lawn Care Behavior



Social Research Methods: Stage One



 

Methodological triangulation: Qualitative research informs 
quantitative, stands on its own



 

First stage: In-depth interviews with opinion leaders (n=52)
Respondents included: industry/business leaders, 

outreach/educators, community leaders, alpha 
neighbors, researchers and scientists 

Open ended interview protocol
Purposive snowball sampling across five New England 

states
Data analysis using content analysis techniques (Glaser and 

Strauss 1969, Miles and Huberman

 

1984, Berg 2006)



Qualitative Results: Sample Key Findings

•
 

Opinion leaders believe there is a lack of recognition that 
home fertilization techniques are linked to water quality. 

•
 

Concerns that DIYers
 

inaccurately identify organic fertilizers as 
a solution to nutrient leaching exist among respondents.

•
 

Many Opinion Leaders felt that alternative fertilizing methods 
would achieve results that satisfy most DIYers.

•
 

It is perceived that the acceptance of prescribed lawn care 
practices will hinge on levels of time, money, and labor 
needed to carry out the recommendation.



Social Research Methods: Stage Two



 

Second stage: A scientific random sample survey


 

Five communities (one is each state in the project) 
purposively selected for survey research


 

Hampden, Maine


 

East Lyme, Connecticut


 

Milton, New Hampshire


 

Brandon, Vermont


 

East Kingstown, Rhode Island


 

Sample frame built off publicly available records (SSI)



Survey Administration



 

Survey administered using a modified Total Design Method 
(Dillman

 
2006)



 

Two tier sample


 

350 residents of each community


 

80 residents of specified neighborhoods in communities


 

SPSS used to record data and conduct analyses


 

1848 eligible recipients, 754 returned, response rate 40.8%


 

Statistical analyses show very few significant differences, 
combined sample data presented today



Survey Results



 

Data presented today is focused on developing 
outreach



 

Bivariate
 

and multivariate analyses inform the 
selection of the information presented



 

Analyses continue…

To consider the information critically, a good first 
question is:

Who Replied?
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Who Replied?



 

Good response rate and distribution


 

Typical response biases for general community 
surveys


 

May bias towards lawn care activity


 

30% of respondents indicated that their work or 
business is economically dependent on the quality of 
their watershed

Respondent’s Lawn Care Practices







Would Respondent Prefer to Spend Less Time on Lawn?

198 26.3 31.4
219 29.0 34.8
213 28.2 33.8
630 83.6 100.0

1 .1
85 11.3
38 5.0

124 16.4
754 100.0

No
Yes
No Preference
Total

Valid

Don't Know
Not Applicable
Missing
Total

Missing

Total

Frequency Percent Valid Percent

Fertilizer Use…
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What do They Want? Respondents’
 

Lawn Care 
Values and Attitudes
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Where Do Respondents Get Information? Who Do 
They Trust?



How Often does Respondent 
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Lawn Care Inform
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How Trustworthy does Respondent 
Judge University/Extension to be 
for Lawn Care Inform
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Specific Information Needs



Examples of Conclusions from Social Science 
Research: Messages & Their Delivery



 

Examples of specific content


 

Examples of important factors for “knowing the 
audience”



 

Examples of the potential use of norms 


 

Findings important for the delivery of messages



Specific Content of Messages



 

Using organics does not address water quality issues 
related to fertilizer use, but 49.8% of respondents 
believe that it does



 

Fertilizer impacts water quality -
 

basic information, 
particularly on the dynamics of the processes, is still 
needed



 

Don’t use it all: 41.2% of respondents reported they 
use all fertilizer purchased to avoid storage



Knowing The Audience: Important Factors



 

Time considerations are not identified as a major 
factor in adopting environmentally friendly 
alternatives 
“Spoon feeding”

 
approaches may be a viable 

suggestion based on this information


 

76.9% of respondents assert that it is important 
that their lawn look the same as it currently does if 
they adopt environmentally friendly alternatives



 

Linking the impacts of over-fertilization on water 
quality with a specific body of water is essential



Using Social Norms: Potential Messages



 

“Fitting in”
 

is important to most respondents


 

69.7% agreed or strongly agreed that they want their lawn 
to look good enough to fit into their community



 

When asked about what features of a lawn are most 
important, the most common response was that lawns be safe 
for the environment


 

This could be framed as: “In a recent survey of neighbors in 
your community 77.1% believe that having a lawn that is 
safe for the environment is important.”



 

“Your neighbors assert that environmental safety is just as 
important as a lawn’s appearance.”



Message Delivery



 

A point of purchase effort may be essential for 
success
Results from both the survey and interviews indicate 

the timing of the messages is important, needed in 
“decision moment”



 

Master gardeners and University Extension are 
considered the most trustworthy information sources
Being clear about affiliations is useful and 

appropriate



Conclusions



 

Social sciences can play a key role in improving the 
effectiveness of communications designed to affect 
environmental behaviors by informing their design



 

In this work a good response rate, the focus of the research, 
and the extent of the study resulted in needed information



 

Overall, results are encouraging for project goals and 
efforts to affect water quality if outreach is carefully 
designed



 

Implementing the recommendations for communications…



APPLICATIONS: OUTREACH 
AND EDUCATION PRODUCTS

Nicholas Stevenson



Workshop



 

Developed and delivered a workshop to extension 
staff and master gardeners.



 

Presented results from our research, including both 
the social science and the soil science.



 

Made recommendations to improve existing 
programs.



 

Made recommendations for new programs and 
outreach and education. 



Taking the next step



 

Using the guidance of our research a outreach and 
education campaign was developed and is being 
implemented in the Bangor area of Maine.



 

Campaign is being conducted through University of 
Maine Orono

 
Extension Services and the Bangor 

Area Storm Water Group.


 

An evaluation will follow to test effectiveness.



Perfecting the message



 

Research elucidated the biggest concerns from the 
audience and the best venues for dissemination.



 

Additional message refinement was conducted to 
ensure that the message was the best it could be 
working with stakeholders, the Bangor Area Storm 
Water Group (BASWG), and community members. 



 

Twelve variations were tested, and this message tested 
highest based on clarity, receptivity, and overall 
quality:



 

The use of lawn chemicals, such as fertilizers and pesticides, 
threatens Bangor area water quality and the health of your 
children and pets. Please help protect your family and our 
community by reducing or eliminating your use of lawn chemicals.



Perfecting the message

The message 
was tested 
with key 
stakeholders, 
including 
extension 
staff and 
select 
community 
members 
using a 
questionnaire.



Product development



 

Following the principles of CBSM, findings from the 
research, and partnering with the BASWG a 
multifaceted approach was developed consisting of:


 

Doorhangers


 

Storm drain stenciling


 

Website


 

Business partnerships



Doorhanger

Business 
partners

Other 
partners 

and 
affiliations

Ducky mascot

Child on safe 
lawn

“Perfected”

 
message



Doorhanger

Map of specific 
neighborhood 

Four easy 
steps to a 

healthy and 
responsible 

lawn

Reference to 
website



Storm drain stencils



 

Stenciling was done on all neighborhood storm 
drains during doorhanger

 
delivery. 



More stenciling



Website



 

Website for more 
information and 
links to resources.



Social networking



 

BASWG is on facebook
 

and twitter, both are 
updated with recent activities and projects, and 
links to more information. 



Sticky labels

Ducky 
Mascot

Instructions for 
calculating 
maximum 
fertilizer 

needed for a 
given lawn size 

and links to 
more 

information.

Research 
inspired 
product.



Thank you to the project team, 
cooperating partners, and most 
importantly

 
the residents of the 

communities we are lucky enough to 
work with for all their time and efforts!

Questions?



Water Quality Friendly Lawn CareWater Quality Friendly Lawn Care
RecommendationsRecommendations

Adapted from the work and synthesis of Karl Guillard, PhD, University of Connecticut, Plant Science



If not, do a soil test If not, do a soil test 
before applying.before applying.

Assess alternatives. Assess alternatives. 

Avoid combination Avoid combination 
products.products.

Is your Is your 
unfertilized unfertilized 
lawn lawn 
acceptable to acceptable to 
you?you?

http://extension.unh.edu/Agric/AGPDTS/SoilTest.htm



*Retest your soils again next 
year to be sure your 
level are still adequate 
as K may be used 
throughout the growing 
season.

Get your soil tested -
If P and/or K are 

adequate, only N may 
be necessary. 

In these cases, fertilizers 
that contain only N are 
preferable to blended       
N-P-K fertilizers.

If only blended grade 
fertilizers are available, 
choose the one with 
the lowest P.



If applying, apply NO MORE than 2 lbs N/1000 
feet2 per year on lawns of 10 years old or older. 

Newly seeded turf may require more.

How much to use?

1. 20-5-20  in a 40 lb bag

2. 20% x 40 = 8 lbs of N

3. One bag will cover 4,000 sq ft lawn
for the season.



Calculate!

http://www.sustainability.uconn.edu/fertcalc.html

http://www.sustainability.uconn.edu/fertcalc


If needed, fertilize after spring green-up and no 
later than mid September. 

Avoid fertilizing in the mid-summer.



Choose products with > 50 %Choose products with > 50 %
WWater ater IInsoluble nsoluble NNitrogen (slow release)itrogen (slow release)



Types of Fertilizer

• Slow Release
• Organic
• Synthetic



Slow Release

• 10-12 Weeks
• 1/3 to 1/2 Nitrogen in slow release form

– Water insoluble Nitrogen (WIN)
– Slowly available
– Slowly available soluble nitrogen

• Shown as a percent
– Take the percent WIN x how much N x weight 

of the bag



When to use slow release

High leaching potential- 
environmental 
concerns.

When you don’t want to 
push growth. Summer.

 Longer lasting. Spring.
 Less potential to burn

× Trying to grow out of 
a problem (fill in a 
hole)

× Want fast results
× Cold weather 

(depends)
× Dry weather  

(depends)



Organic Fertilizer
• Fertilizers from natural sources
• Plant or animal base carriers
• compost, cocoa meal, dried whey, 

phosphate rock, greensand, natural 
nitrate of soda, natural sulfate of potash, 
humates, oyster meal, kelp meal, animal 
& vegetable protein meals



When to use organic fertilizer

Slow release
Not petroleum based
Good source of 

micros
Feeds microbes
Adds organic material

× Slow release
× Weather dependent
× Low N amounts
× Unnecessary 

nutrients
× Application method
× Odor or texture



Synthetic Normal Release
• Variety of grades and particle types
• Variety of ratios of nutrients
• Various release rates from very fast to 

relatively slow
• Custom blends
• Fast acting, fast take up, 

fast green up



When to use synthetics
When weather is cold
 Late fall
Don’t want some 

nutrients to build up
Growing out of a 

problem
 Less expensive
Easy to spread

× High leaching 
potential

× Don’t want to push 
growth

× Salt burn



If quick release product is to be applied, apply one-half to 
one-third (or less) of that recommended and look for 
results over a couple of weeks. Reapply at the 
reduced rate only when lawn response starts to fall 
below acceptability. 

-- This example fits 2 lbs of N in over 1 
year. 

0.5. lb 

beginning 

May

0.5 lb June

0.5 lb m
id

Aug

0.5 lb by 

m
id Sept



Use Only What You Need, Store or 
Give Away What You Don’t



If fertilization is decided upon, leave a buffer strip of 
unfertilized grasses or other vegetation around 
water bodies, i.e., streams, rivers, lakes, 
estuaries, bays,   coastal areas, vernal pools, 
wetlands or drainage areas, etc. Do not apply 
any product except limestone within 25 feet of 
the high water mark. 



Good Habits That Good Habits That 
Reduce the Need for FertilizerReduce the Need for Fertilizer

Adapted from the work and synthesis of Karl Guillard, PhD, University of Connecticut, Plant Science



Incorporate clover!Incorporate clover!

One inch of One inch of 
water or rain per water or rain per 
week is enough.week is enough.



Incorporate compost Incorporate compost 
or another organic or another organic 
matter source into matter source into 
the soil to raise the the soil to raise the 
organic matter organic matter 
content to at least content to at least 
3%3%--5% preferable.5% preferable.

For NEW turf For NEW turf --



Mow high 3” and Mow high 3” and 
leave clippings leave clippings 
on the lawn!on the lawn!

Use grass mixes that Use grass mixes that 
require less care. require less care. 
OverseedOverseed! ! 



Types of Turfgrasses

• Kentucky Bluegrass
• Perennial Ryegrass
• Fescues (chewing, red, hard, sheep)
• Tall Fescue
• Creeping Bentgrass (golf turf)
• *Zoysiagrass (warm season grass NOT New 

Hampshire)



Seeding
In northern New England, choose mixes that include high 

percentages of:
• turf-type tall fescues
• compact-type tall fescues, and/or
• fine fescues 

• and smaller percentages of:
• Kentucky blue grass, and/or
• perennial ryegrass.

Overseed thin areas. 
– It works wonders!

Remember, turf needs sun! 
– Plant shade-tolerant plants in shady areas. Image from: www.gardening.Cornell.edu



Our Neighboring StatesOur Neighboring States



Outreach Products and Plans

• Existing ed materials were modified
– URI Healthy Landscapes
– RI Stormwater Solutions 
– URI, UNH, UME Master Gardener training
– ME DEP Our Backyard column
– UVM Low Input Lawn Care workshop
– VT Regional Stormwater Education TV 

commercials



Outreach Products and Plans, con’t
• New products created

– UME fact sheet for Extension, agencies and conservation district 
staff (& UNH fact sheet)

– ME DEP press releases and P-free handouts
– ME DEP Yardscaping and Think Blue seed book marks
– ME DEP flower show booth
– UNH CE TV spot
– UConn brochure for Crescent Beach neighborhood
– UConn street fair handout, library program, festival exhibit
– UConn newsletter flyer, 
– UVM Across the Fence TV spot
– RI Coastal Resource Management Council’s new turf management 

protocol 



Outreach Products and Plans, con’t

• To address content and audience 
research
– Bag stuffers
– Sticky reclosure labels
– Interactive computer decision tree

• On-line
• Retail kiosk



Thank you! 
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