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Presenter
Presentation Notes
NUTRIENTS FOR PLANTS: COSMETIC OR AESTHETIC?Tom Bruulsema, PhD, CCA, Director, Northeast Region, North America Program,International Plant Nutrition Institute, Guelph (ON)Plant nutrients help keep our parks, gardens, playgrounds, and sports fields green. Usingthem appropriately—applying the right source, at the right rate, time and place—supportsa healthy plant ecosystem. This presentation will outline the efforts of the fertilizerindustry, particularly through the Nutrients for Life Foundation, to provide informationencouraging public participation in responsible stewardship.



IPNI Mission
“to develop and promote scientific information about the responsible

management of plant nutrition for the benefit of the human family.”

Presenter
Presentation Notes
The International Plant Nutrition Institute is supported by primary producers of plant nutrients. Its mission is to develop and promote scientific information about responsible management of plant nutrition for the benefit of the human family. The Canadian Fertilizer Institute is an associate member and a partner in our educational efforts in Canada.



Benefits of Turfgrass and Ornamentals

cosmetic adj. “superficially 
improving or beneficial” 

aesthetic adj. “concerned 
with that which is beautiful; 
artistic, tasteful”

• Aesthetic – positive therapeutic benefit that improves 
mental health and productivity, social harmony and stability

• Functional – erosion control, dust stabilization, groundwater 
recharge, temperature moderation, noise abatement

• Recreational – low-cost, safe surface that reduces injuries

Definitions [Oxford dictionary]

Presenter
Presentation Notes
There has been a lot of talk about the “cosmetic use” of management tools like pesticides. I don’t know that it has been applied to the use of fertilizers as yet, but it seems to me the word is rather pejorative, and, if examined closely, misleading. The Oxford dictionary defines cosmetic as “superficially improving or beneficial.”  Plant nutrition, however, improves plant growth to the core, from the roots up, and plant nutrients are not only beneficial, they are essential – the plant cannot complete its life cycle without them. The benefits of fertilizing turfgrass and ornamentals are not superficial – they are aesthetic and tangible. Aesthetics impact people’s lives profoundly. Communities that focus on blooms experience therapeutic benefits that improve mental health and productivity, social harmony and stability. The tangible benefits of turfgrass include erosion control, dust stabilization, groundwater recharge, temperature moderation and noise abatement, and a low-cost safe surface that reduces injuries. These benefits are all documented by science.  [Beard, J.B. and R.L. Green. 1994. The role of turfgrasses in environmental protection and their benefits to humans. J. Environ. Qual. 23:452-460.]



Outline

• Fertilizers – where they come from

• Sustainability

• 4R Nutrient Stewardship
– Scientific principles

– Linking research to practical recommendations

Presenter
Presentation Notes
My talk today will provide you with a bit of an overview of the fertilizer industry and where the main ingredients come from. I also want to talk about sustainability and how the fertilizer industry is dealing with its issues to improve sustainability. The 4R Nutrient Stewardship concept – putting the right source of nutrients on at the right rate, time and place – is the centrepiece  of the industry’s strategy. I will outline the scientific principles that apply to 4R nutrient stewardship, and show some examples linking research to practical recommendations.



N
Made from air and natural gas

Presenter
Presentation Notes
Nitrogen fertilizers are made from the nitrogen in the air, using energy and hydrogen from natural gas. It’s the first number on the fertilizer bag. Nitrogen is the nutrient most frequently limiting the growth of plants – with the notable exception of legumes. Legumes are the only kinds of plants that can directly use the nitrogen from the air. Most plants need to have it made into the forms produced in the fertilizer factory. Canada produces about twice as much nitrogen fertilizer as it uses, shipping the rest to the United States.



World Phosphate Rock Reserves

Country
2007 

Production
Reserves

Reserve 
Life

Million tonnes Years

China 45 4,100 90

USA 30 1,200 40

Morocco 27 5,700 210

World Total 156 15,000 96

Source: USGS Mineral Commodities Summaries, 2009

Presenter
Presentation Notes
Phosphate is the second number on the fertilizer bag.Phosphate rock deposits are found near the surface, and are extracted using open-pit mines and dragline buckets. Major sources are found in China, the USA (in Florida, North Carolina, and Utah/Idaho) and in Morocco. The rock is treated with acid to make it soluble and available to plants.The question often arises as to how long the finite resources of phosphate rock can supply the world. It is not an easy question to answer. The US Geological Survey publishes estimates of production and reserves. The reserve life is the amount in reserves divided by current production rates.  The current estimate is 96 years for the world, and only 40 for the USA, from which Canada gets most of its phosphate fertilizer, with the exception of a small mine in Kapuskasing, Ontario.******************************Marketable product refers to beneficiated phosphate rock with phosphorus pentoxide (P2O5) content suitable for phosphoric acidor elemental phosphorus production. More than 95% of the U.S. phosphate rock mined was used to manufacture wetprocessphosphoric acid and superphosphoric acid, which were used as intermediate feedstocks in the manufactureof granular and liquid ammonium phosphate fertilizers and animal feed supplements.Phosphate Rock is usually over 70% BPL; 27 to 34 % P2O5 though pure apatite is 41-42% P2O5.2001 report:Reserves are extractable at $36/ton.  Reserve base is extractable at $90/ton.  The 1975 estimate of World Reserve Life was 214 years: since then, reserves have diminished and production has increased (Cathcart, 1980).  Efforts are underway to develop improved estimates of reserves, reserve bases, and resources worldwide.Prepared by Stephen M. Jasinski [(703) 648-7711, sjasinsk@usgs.gov, fax: (703) 648-7757]Reserves.—That part of the reserve base which couldbe economically extracted or produced at the time ofdetermination. The term reserves need not signifythat extraction facilities are in place and operative.Reserves include only recoverable materials; thus,terms such as “extractable reserves” and“recoverable reserves” are redundant and are not apart of this classification system.



World Potash Reserves

Country
2007 

Production
Reserves

Reserve 
Life

Million tonnes K2O Years

Canada 11 4,400 400

Russia 7 1,800 270

World Total 35 8,300 240

USGS Mineral Commodities Summaries, 2009

Presenter
Presentation Notes
Potash – the third number on the fertilizer bag – is mined from salt deposits about 900 meters underground.  Place the CN tower into this mine shaft, and it comes up only about two-thirds of the way. A typical Saskatchewan mine shaft passes through a number of geological layers to access the deposit. When you visit a Saskatchewan mine, after the longest elevator descent you can ever experience, you climb into a truck and you are driven  through miles of tunnels to get to the nearest cutting face. The temperature year-round is 80 degrees Fahrenheit.  The mineral, sylvinite, contains granules of both potassium chloride and sodium chloride. Potassium is separated from sodium using physical processes in a brine.Canada and Russia are the world’s largest producers. Canada supplies about a third of the world’s need for potash. At 2007 rates of production, Canada’s reserves could last 400 years. Worldwide, reserve life is estimated at 240 years. 
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Presentation Notes
Globally, fertilizer use is on an increasing trend, as shown by these IFA statistics, and is expected to continue increasing to support the food, fuel and fiber demands of an increasing world population. Nitrogen fertilizer production has just recently reached 100 million tonnes, approaching the same order of magnitude globally as biological nitrogen fixation.  Phosphate and potash fertilizers are used an a smaller scale, but their use is expected to increase as well.The sheer scale of the industry is leading to issues of sustainability. We’ve already mentioned that these nutrients are made using finite resources. Also, as you can imagine, when a nutrient is as important to plants as nitrogen, there are big impacts on the biosphere and its nitrogen cycle when the level of use is this high. So now we need to talk about sustainability.*********************************************************The projections, from a recent paper by Tenkorang and Lowenberg-Deboer, are based on a model considering crop areas, maintenance needs for soil fertility, and traditional trends with respect to rates of change. The authors point out that the FAO crop area forecasts they rely on assume reduction, but not elimination, of world hunger.  Tenkorang, F. and J. Lowenberg-DeBoer, 2009. Forecasting long-term global fertilizer demand. Nutr. Cycling Agroecosystems. 83:233-247.



• Food and nutrition security

• Water quality: nitrate, algae

• Air quality: ammonia, smog

• Greenhouse gas emissions

• Stratospheric ozone depletion (N2O)

• Trace elements in soil

SUSTAINABILITY ISSUES

Presenter
Presentation Notes
Sustainability has three core elements: economic, social, and environmental. Progress in each of those three areas is essential to sustainable development. For fertilizer use to be sustainable, it must support cropping systems that provide economic, social, and environmental benefits.The sustainability issues that involve the fertilizer industry include:Food and nutrition security – about half of the world’s diet comes from fertilizer. Without it, many more would go hungry.Water quality – algae, like plants, respond to nutrients. And too much nutrient in the water is not good. Air quality – some fertilizer release ammonia that at certain times may contribute to smogGreenhouse gas emissions – making fertilizers consumes fossil fuels and releases carbon dioxide and other greenhouse gases.The Ozone layer – emissions of nitrous oxide can harm it.Trace elements – some fertilizers add trace elements to soils – these can be beneficial, but some may add risks in the long term.



4R Nutrient Stewardship

Presenter
Presentation Notes
So how do we address these issues of sustainability? The 4R nutrient stewardship concept links management of plant nutrition to sustainability. We manage nutrients by applying the right source, at the right rate, at the right time and in the right place in order to get the best outcome possible in terms of economic, social and environmental sustainability.It’s a simple concept, defining the beginning and the end. But the process of determining the right source, rate, time and place for sustainability involves a lot of science and a lot of people. It’s implementation is complex, because it involves a balancing of impacts. The source, rate, timing and placement for a particular fertilizer application need to be carefully chosen in order to get the optimum social, economic and environmental benefit.



4R – Who decides what’s RIGHT?
• Input from ALL stakeholders on PERFORMANCE GOALS

– Farmers, crop advisers, scientists, policymakers, consumers, public

– Outcomes in terms of economic-social-environmental sustainability 

• Land manager selects the PRACTICE
– Dynamic,  site-specific decisions on the RIGHT source, rate, time and place

• Science provides the PRINCIPLES

Presenter
Presentation Notes
A sustainability-focused approach includes input from all stakeholders in determining how they want a particular system to perform. Plant nutrient management, to be considered “right,” must support those goals. All stakeholders have input to the goals. However, the manager of the land needs to be the final decision-maker in selecting the practices suited to the local site-specific soil, weather, and crop production conditions. Because all these conditions can influence the decision on the practice selected, right up to and including the day of implementation, local decision-making performs better than a regulatory approach. So 4R nutrient stewardship engages stakeholder input on goals, and adapts practices on a site-specific basis to meet the goals. Both groups, the stakeholders and the land managers, need science to relate the management practices to attainable goals. Science provides the principles, and communicating those principles is a primary role for IPNI, the Plant Nutrition Institute.  I’ll be going through them in the slides to come. But first I want to point out the important efforts by two other organizations in carrying forward this 4R nutrient stewardship concept to stakeholders and managers.



Urban Fertilizer Council
• Members:

• Scotts
• Sure-Gro
• Agrium AT
• Canadian Fertilizer Institute

• Educate homeowners, public
• Provide tools to municipal officials

Presenter
Presentation Notes
The Urban Fertilizer Council, supported by Scotts, Sure-Gro, Agrium AT and the Canadian Fertilizer Institute, has promoted the 4 rights to homeowners and the general public. It also provides tools to municipal officials. Further information can be found on the CFI website, www.cfi.ca.



Presenter
Presentation Notes
Another new partner is the Nutrients for Life Foundation, launched last August. This Foundation focuses on educational materials. The example shown here, nourishing our planet in the 21st century, is the first completed and is  for Saskatchewan high schools.  Each of these documents are uniquely tailored to each province in Canada and include about 150 pages.  They are reviewed by the International Plant Nutrition Institute and the Smithsonian Institution.The Foundation is also marketing educational material at science teacher conferences and building networks with Agriculture in the Classroom. 



Scientific Principles: Right Source 
• Supply essential nutrients, in balance.
• Supply plant-available forms.

N  P  K Ca Mg S

B Cl Cu Fe Mn Mo Ni Zn

Presenter
Presentation Notes
Now back to what the IPNI does: science. What I’m going to show you in this and the next three slides are scientific principles that apply to the nutrition of any plant species. The principles of plant nutrition are universal. Carnations and Sweet williams, Chrysanthemums and snowdrops, Canada bluegrass and sweetclover, corn and soybean – the practices used to meet their nutritional needs vary widely, but the principles of their nutrition are all the same.We group the principles that apply to each of the four rights. Here are two key principles that apply to choosing the right source or product. The first is to supply essential nutrients, in balance. Science has proved 14 nutrients – these 14 elements – to be essential for all plants. In some cases, the soil has plentiful supplies. In others, one or more nutrients are lacking. Nitrogen, Phosphorus and Potassium are most often in short supply.The second principle is to supply plant-available forms. Slow-release materials may be appropriate, but make sure their release coincides with plant needs. Compost can be a valuable nutrient source – but the plant-availability of the nutrients it contains needs to be known.There are more principles, but they get rather technical, so let’s move on to those that apply to choosing the right rate.



Scientific Principles: Right Rate 

• Assess soil nutrient supply.
• Assess plant demand.

– Clipping management for turfgrass

Presenter
Presentation Notes
Two key principles for applying the Right Rate are to assess soil nutrient supply and to assess plant demand. They both fit in with the concept of neither too much nor too little.Soil tests, leaf colour charts – both can tell you what the soil is short of. Plant demand depends on how the plants are managed; for example, the right rate increases if clippings are removed.



Scientific Principles: Right Time
• Match timing of plant nutrient uptake.

– Fertilize when the roots are growing!

• Coordinate with irrigation
– For turfgrass: water after application.

Presenter
Presentation Notes
For timing, here are two key principles:Match the timing of plant uptake – for turfgrass, this means fertilize when the roots are growing. Not when dormant; not when soil is frozen.Coordinate with irrigation – watering after application helps move the nutrients into the plant, because plants take up nutrients in water.



Scientific Principles: Right Place 
• Place nutrients where roots pick them up.
• Limit potential runoff losses of nutrients.

– Sweep lawn fertilizer off the pavement! 

Presenter
Presentation Notes
And finally, principles of placement: put them where the roots pick them up, and limit potential runoff losses. Sweep up any fertilizers that fall on impervious surfaces!In summary, identifying the principles that apply to choosing the right source, rate, timing and placement ensures practices that bring out the full potential for any species of plant. Recommendations change as knowledge advances and new products become available, but the principles remain the same.



Biodiversity

• Different plant species have different nutrient needs
• Overloads and imbalances of nutrients can drive down 

biodiversity
– 4R nutrient stewardship 

• Keeping a range of nutrient sources available is important 
for maintaining biodiversity in the urban environment

Presenter
Presentation Notes
Maintaining biodiversity in the urban environment is a laudable goal. Different species of plants have different needs, and we recognize that overloads and imbalances of nutrients may have a tendency to drive down biodiversity in some situations. The 4R nutrient stewardship concept implies careful attention to specific plant needs, rather than “liberal use.” If we want to maintain biodiversity, though, it’s important that we continue to have available a range of nutrient products to fertilize each species with the right source.



Regulation of Lawn Fertilizer

Presenter
Presentation Notes
Many local municipalities in the US and Canada have enacted or are considering regulations restricting the use and sale of lawn fertilizer.  The rationale is often concern with phosphorus in runoff increasing algal blooms in streams, rivers and lakes. The critical question is whether such a regulation will indeed reduce phosphorus loadings to the affected waterways. The answer to that question may differ from one place to another.Fertilizers Come Under Fire in Chautauqua�From RISE  Chautauqua County, New York-The Chautauqua County Legislature has proposed Local Law 7-90, which would greatly restrict the use and sale of fertilizers containing phosphorous. Industry members have the opportunity to have their voices heard, on Wednesday, September 23. The meeting begins at 6:30 p.m., but the exact agenda has not been released. When available, it can be accessed on the County's website. The meeting will be held in Room #331 of the Gerace Office Building, located at 3 Erie Street, in Mayville, New York. The ordinance would heavily regulate the sale and use of all fertilizers, while banning the application of any fertilizer with more that 0% phosphorous or any other phosphates. Your action is needed to represent the industry by attending the upcoming meetings and contacting County officials. Talking points and informational brochures are available. County officials may be reached at (716) 753-4215. For more information about the resolution, or for talking points, please contact Ben Cuddy at bcuddy@pestfacts.orgTITLE:           Authorize the Restriction of Phosphorus Content in Lawn FertilizersBY:                  Planning & Economic Development Committee, Human Services Committee and Public Facilities CommitteeAT THE REQUEST OF:  Legislators Mueller, Huckno, Babbage and CroscutWHEREAS, Chautauqua Lake, as well as Findley Lake, Lake Erie, Cassadaga Lake, Bear Lake and other fresh water bodies, are natural assets, which enhance the environmental, recreational, cultural and economic resources of the area and contribute to the general health and welfare of the public, and WHEREAS, the Legislature finds that Phosphorus loading of surface waters can stimulate the growth of weeds and algae, and that such growth can have adverse environmental, health and aesthetic affects, andWHEREAS, Lawn fertilizers may contain significant phosphorus levels and use may not be necessary for proper lawn growth, andWHEREAS, Restricting the use of lawn fertilizers containing phosphorus can reduce the discharge of phosphorus into Chautauqua Lake, the Chadakoin River and other fresh surface and ground waters, andWHEREAS, Lawn fertilizers containing no or very low phosphorus are readily available, and WHEREAS, The State of Minnesota has recently implemented legislation banning the use of fertilizers containing phosphorus unless for areas that are “new turf” or tested and found to be “phosphorus deficient”, therefore be it RESOLVED, That the County Legislature hereby determines fertilizers containing phosphorus should not be used on Chautauqua County owned properties, unless these are areas of “new turf” or “phosphorus deficiency” as tested by Cornell Cooperative Extension, beginning, June 1st, 2008.  MAYVILLE - Fred Croscut thinks the county is acting prematurely in its consideration of a law to ban the sale and use of certain fertilizers.Proposed by Rudy Mueller, D-Lakewood, the ban is meant to reduce the amount of phosphorus making its way into Chautauqua Lake. An organic chemical, phosphate contributes to the growth of algae and weeds.Not opposed to the county trying to better its lakes, the Republican legislator from Sherman instead is taking issue with how the resolution is being "rushed" and what it will mean in "the big picture."During Wednesday's meeting of the Planning and Economic Development Committee, Croscut outlined several of the reasons he is opposed to the idea at present. Chief among them was the fact that the Chautauqua Lake Management Commission is neither supporting nor opposing the proposed lawn fertilizer ban.Calling on the county's watershed coordinator, Rick Constantino, Croscut explained that the CLMC is currently evaluating what's most detrimental to Chautauqua Lake. Expected to be completed by the end of the year, the report will prioritize everything negatively impacting the lake. Though phosphorus is sure to be on there, Croscut said there may be more important issues requiring the county's time, energy and attention.According to Constantino, until the CLMC examines the validity of the proposed ban's benefits to determine if it's the correct course of action, the group will not be coming out for or against it."I think we need the blessing of the CLMC," Croscut said. "We've worked so hard to get these nine groups together and it's still fragile. I think we are jumping the gun. I think this may come next year, but my point is I think we have to respect the CLMC."Criticizing the scope of the legislation, Croscut reiterated comments made by Dave Edwards, Farm Bureau vice president, who said more phosphorus enters the lake from soil erosion, leaking cesspools, septic sewer systems and the legal discharge from sewage treatment plants than from lawn fertilizer. Additionally, opponents of the ban continue to cite studies which say phosphorus levels dropped in other areas not from the banning of lawn fertilizers but from education about phosphorus.In defense of his proposed local law, Mueller has said the ban is a cheap and easy way to address phosphorus entering the lake. It was not his intention, Mueller said Wednesday, to undercut the coming comprehensive plan of the Chautauqua Lake Management Commission, but to follow the example of Westchester County and the state of Minnesota."We tried the education thing, but the algae problem is worse," Mueller said. "We need to do something about this, but we just cut lake funding ... This doesn't cost $100,000 to implement."Croscut also questioned why the ban should be countywide and how it is going to be enforced. Calling for the draft local law to be more thoroughly vetted, Croscut proposed tabling resolution but did not receive a second from either fellow committee members Maria Kindberg, D-Jamestown, or Victoria James, D-Jamestown. The proposed ban of phosphorus-containing lawn fertilizers will again come before the full County Legislature on Wednesday.THE BIG PICTURECroscut has spoken with some town board members in his district about the proposed lawn fertilizer ban - and they weren't responsive.Concerned with passing a local law his constituents aren't in favor of, Croscut spoke of needing the towns' help in the big picture and speculated that this law could sour that."It's just one more thing we're telling the town and villages that 'we're going to pass this law,'" Croscut said. "I'm not saying the phosphorus law is bad, I'm more concerned with how we're doing it, this rush. It may come, it may be No. 5 on (the CLMC's) priority list, but I still think soil erosion is No. 1 - not phosphorus."The Chautauqua Lake Management Commission will soon be bringing its Watershed Management Plan for Chautauqua Lake to the county.The goal was to develop a comprehensive plan of action for the issues that threaten the health and function of the lake and its watershed. In order for the plan to be successful, it must be supported by the community when implemented."We need the buy-in from the local municipalities," Croscut said. "We need the help of those towns and villages. I think all legislators got behind setting up the CLMC, which is made up of a diverse group of people. One thing we didn't want to do was to start to fragment. ... We have to think through this process. We have to respect what the commission does."The Chautauqua County Legislature will meet at 6:30 p.m. Wednesday in the Gerace Office Building in Mayville.�



Low and No Phosphate Standard

Presenter
Presentation Notes
In Canada, the industry has supported the development of low and no phosphate standards for lawn and turf fertilizers.  The intent is to ensure availability of the right source of plant nutrients for the soils that don’t require much or any additional phosphate. This standard has been adopted by the Fertilizers Section of the Canadian Food Inspection Agency, under which fertilizers are regulated in Canada.



New York Turfgrass Survey
3,400,000 acres in 2003
82% residential lawns
On average, $31 per acre 

spent on fertilizer
Turfgrass Soil Testing (2007)
20% need P fertilizer
Two-thirds needed correction 

for P, K or pH

Soldat, et al., 2007. Better 
Crops 91(1): 26-27.
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Presentation Notes
Let’s look at the lawn phosphorus question for a more specific region, in New York state, where a considerable amount of research has been done. A survey in 2003 indicated the state had about 3.4 million acres of turf, 82% of which was residential lawns. The state total spending on fertilizing this turf averaged out to $31 per acre. Anyone who has bought fertilizer at the home and garden center recently will know that $31 per acre will not get you close to recommended rates, so clearly many lawns go unfertilized. A separate survey from the Cornell University soil testing lab showed that of the soils submitted for testing, only 20% needed P fertilizer. In a lot of situations, a low or no phosphate fertilizer would be just what was needed. But if you included potassium and pH in the testing criteria, two-thirds of the soils needed correction for one of the three. So, it seems that soil testing, which is in actual fact a rare practice for residential lawn management, could indeed be very valuable.***********************************************************************Soldat, D, AM Petrovic, R Rao, and TW Bruulsema. 2007. Testing turfgrass soils. Better Crops 91(1).



Fertilizer Total losses in runoff
July 2000 – November 2001

(33 runoff events)

Phosphate-P, pounds per acre

Controlled-release
24-5-11

0.9

Soluble
35-3-5

0.7

Control
0-0-0

1.4

Easton and Petrovic, 2004

Fertilizer can reduce P loss from turf

Presenter
Presentation Notes
When fertilizer increases the shoot density of turfgrass, it can reduce runoff losses of phosphate, even if the fertilizer contains phosphate. This study by Zach Easton and Marty Petrovic in New York involved intensive measurements of actual P runoff from 33 storm events over a period of 17 months.  The control, without fertilizer, had a much lower shoot density, and thus much greater losses of both sediment and phosphate in runoff. Fertilizing this soil, which tested medium in phosphate, with a 35-3-5 fertilizer cut the losses of phosphate in half. A controlled-release treatment, with analysis of 24-5-11, gave intermediate performance, possibly because it supplied more phosphate than was needed.Results like these, in which a phosphate-containing fertilizer reduces phosphate in runoff, might not be the norm. The important principle is that when appropriately fertilized, increased turf shoot density can indeed play a role in environmental protection.References:Easton, ZM and AM Petrovic. 2005. Impact of organic and mineral fertilizers on runoff from turf. Better Crops 89(3): 16-17.Easton, Z.M. and A.M. Petrovic. 2004. Fertilizer source effect on ground and surface water quality in drainage from turfgrass. Journal of Environmental Quality 33(2): 645-655.



Following the principles 
of the “4 R’s” 

— right source
at the right rate, right 
time, and right place —

is the foundation of 
fertilizer BMPs for turf.

Presenter
Presentation Notes
The IPNI also publishes educational materials on best management practices for fertilizer use. This recent guide on turf and lawn fertilization also follows the 4R nutrient stewardship principles. Similar guides have recently been developed for different cropping systems across North America as well.



4R Plant Nutrition Stewardship
• Managing the nutrition of plants in the landscape 

enhances aesthetics and provides social, economic and 
environmental benefits to communities.

• Best management for plant nutrition is to apply the right 
source at the right rate at the right time in the right 
place.

• Educational information on 4R Plant Nutrition 
Stewardship is available from:

– Nutrients for Life Foundation – nutrientsforlife.ca

– Urban Fertilizer Council – cfi.ca

– Canadian Fertilizer Institute – cfi.ca

– International Plant Nutrition Institute – ipni.net 

Presenter
Presentation Notes
In summary: Managing the nutrition of plants in the landscape enhances aesthetics and provides social, economic and environmental benefits to communities.Best management for plant nutrition is to apply the right source at the right rate at the right time in the right place.Educational information on 4R Plant Nutrition Stewardship is available from:Nutrients for Life Foundation – nutrientsforlife.ca Urban Fertilizer Council – cfi.caCanadian Fertilizer Institute – cfi.caInternational Plant Nutrition Institute – ipni.net 
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