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Presenter
Presentation Notes
9:30 A.M. – 11:00 A.M. - Concurrent Sessions [owners and managers]Water Quality, the 4-R Program and Why YouNeed to Embrace These PrinciplesCCA Credits: 1.5 SWIt is increasingly important that our industry be sensitive to the issues of water quality, and at the same time maximize the benefits from crop nutrition strategies. This session describes the educational and outreach activities of IPNI and TFI that support 4R Nutrient Stewardship, and why you and your company should embrace the program and these principles for your operation. There will also be discussion about water quality issues, especially regarding Lake Erie and the Saginaw Bay.Carrie Vollmar-Sanders, The Nature ConservancyMary Fales, The Nature ConservancyTom Bruulsema, International Plant NutritionInstitute (IPNI)� 



Formed in 2007 
from the Potash 
& Phosphate 
Institute, the 
International 
Plant Nutrition 
Institute is 
supported by 
leading fertilizer 
manufacturers. 

Presenter
Presentation Notes
IPNI is supported by producers of plant nutrients, and its mission is to promote scientific information on responsible management of plant nutrition.



Outline 

• Sustainability 
• 4R Nutrient Stewardship 
• 4R N and P management 
• 4R Educational initiatives 
• Slides: available at http://nane.ipni.net 

Presenter
Presentation Notes
Carrie has presented the water quality issues. I would like to turn our attention to the 4R concept and how it can help address these issues pro-actively. For the first two bullets here, sustainability and the 4Rs, I will draw on material from our new 4R Plant Nutrition Manual. Following that I will talk about specific management practices for reducing losses of N and P, and describe some of the 4R educational initiatives currently being led by several of your fertilizer industry organizations, as well as others. Note that this slide set is posted under presentations at the URL indicated, nane.ipni.net



http://nane.ipni.net 

Presenter
Presentation Notes
IPNI published a new plant nutrition manual, based on the 4Rs, just last year. It begins with the concept of sustainability, linked to the management of plant nutrition, and then describes scientific principles related to right source, rate, time and place of application of nutrients. The material I present today is drawn from this manual. It’s available for purchase at the web site indicated, in both print and electronic editions. The electronic edition is an iBook and can be read on an iPad or on a computer with an iBooks account.



Click to edit Master title style 

Goals of Sustainable Agriculture 

4R Plant Nutrition Manual 
Chapter 1 

Presenter
Presentation Notes
We begin with the first chapter of the 4R Plant Nutrition Manual, with the big picture overview on the origin of the sustainability concept and the relation of plant nutrition to the goals of sustainable agriculture.



• Our Common Future (1987) 
addressed concerns “about the 
accelerating deterioration of the 
human environment and natural 
resources and the consequences 
of that deterioration for economic 
and social development.” 

• This report provided the basis for 
sustainable agriculture. 

Source: Advisory Panel on Food Security, Agriculture, 
Forestry, and Environment. World Commission on 
Environment and Development. 1987. 

Brundtland report  

Presenter
Presentation Notes
ABOUT 25 YEARS AGO, the Brundtland World Commission on Environment and Development produced a report titled Our Common Future. This report provided the basis for the concept of sustainable development, and in particular, sustainable agriculture. Discussions on the challenge of increasing food production in an economically viable way while retaining the ecological integrity of food systems date back to the release of this report. It began to influence the thinking of people engaged in development worldwide. At that time, I was working in agronomy in Bangladesh. There too it had an influence. 



Sustainability Initiatives Abound in 2012 

Presenter
Presentation Notes
Twenty-five years later, sustainability has become a hot topic for corporations. For example, the Sustainability Consortium represents a number of major food retailers. Major food retailers are recognizing that to demonstrate their sustainability, their whole supply chain needs to document its performance. This extends to agricultural operations and their agri-service providers. So now it becomes necessary for those of us who are responsible for crop nutrition to be able to communicate on sustainability issues to a broader range of the public than ever before, and to a myriad of groups interested in food production. 4R Nutrient Stewardship was designed with sustainability principles in mind, and provides a means to connect what we do in managing nutrients to the interests of the rest of the world. One example of the use of the 4Rs in such systems is provided by The Keystone Alliance. It has developed a fieldprint calculator which includes elements of 4R Nutrient Stewardship in its greenhouse gas component. Future editions may include a Water Quality Index linked to 4R Nutrient Stewardship as well.�



Sustainable Agriculture 

Definition: Accommodating the growing demand 
for production without compromising the natural 
resources upon which agriculture depends. 

The concept of sustainability is multi-
dimensional. It applies to  
• Social 
• Economic 
• Environmental  
dimensions simultaneously. 

Presenter
Presentation Notes
Pg. 1-1 Definitions of sustainable agriculture abound, but most emphasize a need to accommodate growing demands for production without compromising natural resources. There is a generally agreed common denominator in the attributes that characterize a sustainable system. The concept of sustainability has three legs. It applies to social, economic, and environmental dimensions all at once and together. 
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The 4R Nutrient Stewardship 
Concept 

4R Plant Nutrition Manual 
Chapter 2 

Presenter
Presentation Notes
Next we’ll explore in detail the 4R Nutrient Stewardship concept. This covers the second chapter of the Manual.The 4R Nutrient Stewardship approach is one essential component in the development of sustainable agricultural systems. There are many more, of course! But applying the right nutrient source, at the right rate, right timing, and right place, has immediate and long-term impacts on sustainability. It’s essential to economic, social and environmental progress. 



Source, rate, time, and place describe any 
nutrient application  

Presenter
Presentation Notes
Any application of nutrients has a source, rate, time and place, and the four of them fully describe any application of nutrients. This holds for any crop, and any farm or enterprise engaged in growing crops, plants, or trees, and it doesn’t matter whether they are small-scale operations doing things by hand in India or large mechanized operations in California. 



Right means Sustainable  

• Right source, rate, 
time, and place 
 

• Outcomes valued 
by stakeholders  

Presenter
Presentation Notes
The fertilizer rights—source, rate, time, and place—are connected to the goals of sustainable agriculture through the cropping system, shown as the middle circle on this slide. Fertilizer management, to be considered “right,” must support stakeholders’ goals for how that cropping system performs, how it produces, how it affects the air they breathe, the water they drink, etc. Those outcomes are monitored by performance indicators.



Stakeholders have a say on 
performance indicators  

• Stakeholders define goals 
 

• Indicators relate to goals 
 

• Producers choose practices  

Presenter
Presentation Notes
Stakeholders have a say on performance indicators and sustainability goals. This statement is controversial. Sometimes it’s perceived as “you mean to say the EPA is going to tell me how to run my farm?” But in actual fact, it’s quite the opposite; the system was designed to let producers choose practices. But any sustainability-based approach needs to consider the rights and desires of stakeholders. And for agriculture, everyone is a stakeholder – people depend on the food, fuel and fiber we produce, breath the air and drink the water that we affect. How does a producer go about getting stakeholder input? That can be done in many ways, but the important first step is recognizing that stakeholder concerns need to be addressed. How it’s done is not as important as taking the proactive first step in setting out sustainability goals for the operation.



Producers choose practices 

• Practices selected to suit local site-specific 
soil, weather, and crop conditions 
 

• Conditions may change even on the day of 
application 
 

• Local decisions preferred  

Presenter
Presentation Notes
The producer, the farmer, the manager of the land, should be the final decision-maker in selecting the practices—suited to local site-specific soil, weather, and crop production conditions, and local regulations—that have the highest probability of meeting the goals. Because these local conditions can influence the decision on the practice selected, right up to and including the day of implementation, local decision-making with the right decision support information generally performs better than regulations dictating practices over a wide range of conditions. 



1. Supply in plant available forms 
2. Suit soil properties 
3. Recognize synergisms among 

elements 
4. Blend compatibility 

1. Appropriately assess soil 
nutrient supply 

2. Assess all available 
indigenous nutrient sources 

3. Assess plant demand 
4. Predict fertilizer use efficiency 

1. Assess timing of crop uptake 
2. Assess dynamics of soil nutrient 

supply 
3. Recognize timing of weather 

factors 
4. Evaluate logistics of operations 

1. Recognize root-soil dynamics 
2. Manage spatial variability 
3. Fit needs of tillage system 
4. Limit potential off-field 

transport 

The basic scientific principles of 
managing crop nutrients are universal  

Presenter
Presentation Notes
There are scientific principles that apply to each of the 4Rs. The sciences of physics, chemistry, and biology provide fundamental principles for the mineral nutrition of plants growing in soils. The application of these sciences to practical management of plant nutrition has led to the development of the scientific disciplines of soil fertility and plant nutrition. The management components source, rate, time and place each have unique science which describes the processes related to plant nutrition. These principles are covered in greater detail in chapters 3 to 6 of the Plant Nutrition Manual.



The 4Rs influence many performance indicators  

• social, economic and environmental performance 

Net profit 

                Resource use     
           efficiencies:    
    Energy, Labor, 
Nutrient, Water  

Return on  
investment Yield 

stability 

Water & 
air quality 

Farm  
income 

Working  
conditions 

Nutrient 
balance 

Nutrient loss 

Yield 

Quality 

Soil erosion 

Biodiversity 

Ecosystem  
services 

Affordable 
& accessible 

food 

• influenced by crop 
and soil management 
as well 

 
• whole system 

outcomes  

Presenter
Presentation Notes
Many aspects of performance are influenced as much by crop and soil management as they are by management of the nutrients applied. For example, nutrient use efficiency is increased when a higher-yielding crop cultivar is grown. Numerous resource use efficiencies show trade-offs: when one resource is used in smaller amounts, its use efficiency may increase at the expense of others if plant productivity is reduced. Plant production systems are complex and can respond in unanticipated ways to the application of nutrients. So the science backing a particular nutrient application practice needs to describe how the practice works at the basic level (for example, the chemistry) and measure outcomes relative to cropping system performance (for example, the agronomy). Whole-system sciences that measure impacts on whole-system performance are important to the continuous refinement of management practices. 



BMP adoption and evaluation – farm level  

• Adaptive management  

Farm Level 
Producers, 
Crop advisers 

DECISION 
Accept, revise, or reject 

EVALUATION of OUTCOME 
Cropping System 

Sustainability Performance 

LOCAL SITE 
FACTORS 

• Climate 
• Policies 
• Land Tenure 
• Technologies 
• Financing 
• Prices 
• Logistics 
• Management 
• Weather 
• Soil 
• Crop demand 
• Potential losses 
• Ecosystem 

vulnerability 

ACTION 
Change in practice 

Presenter
Presentation Notes
At the farm or local production system level, producers and their advisers make decisions—based on local site factors—and implement them. They then evaluate the outcome of their decisions to determine what decision to make the next time in the cycle. Ideally the assessment of practice performance would be done on the basis of all indicators considered important to stakeholders. Essentially, this is the practice of adaptive management—an ongoing process of developing improved practices for efficient production and resource conservation by use of participatory learning through continuous systematic assessment. For sound guidance in this process, it is important that crop advisers have some level of professional certification and training. 



• Logistics and science 

Regional Level 
Agronomic Scientists, 
Agri-service Providers 

DECISION SUPPORT based 
on scientific principles 

OUTPUT 
Recommendation of right source, 

rate, time, and place (BMPs) 

Farm Level 
Producers, 
Crop advisers 

DECISION 
Accept, revise, or reject 

EVALUATION of OUTCOME 
Cropping System 

Sustainability Performance 

LOCAL SITE 
FACTORS 

• Climate 
• Policies 
• Land Tenure 
• Technologies 
• Financing 
• Prices 
• Logistics 
• Management 
• Weather 
• Soil 
• Crop demand 
• Potential losses 
• Ecosystem 

vulnerability 

ACTION 
Change in practice 

BMP adoption and evaluation – regional level  

Presenter
Presentation Notes
The regional level includes the agri-services industry (crop input dealers and agricultural service providers), since they make decisions affecting the capacity to deliver the right sources of plant nutrients, in the right volumes and at the right time and place to meet the demands of producers. There are logistical challenges in delivery and distribution of fertilizer nutrients, which the agri-services industry needs to meet.The regional level also includes agronomic scientists who work to develop and deliver decision support to managers. Their output is a recommendation of the right source, rate, time, and place—again in relation to local site factors. Decision support systems need continual evaluation and improvement to accommodate changes in availability of technology, and changes in the plant-soil-climate system. The output of decision support systems requires validation in the real-world plant production system. Validation can include many of the same performance indicators as those used at the practical level. Agricultural service providers in the private sector can also participate in such validation through the establishment of regional crop response databases. The professional participation of their crop advisers with agronomic scientists can contribute towards improving the decision support provided by commercial crop advisers. 



Policy Level – Regulatory, 
Infrastructure, Product Development 

BMP adoption and evaluation – policy level  
• Infrastructure and incentive 

Regional Level 
Agronomic Scientists, 
Agri-service Providers 

Farm Level 
Producers, 
Crop advisers 

DECISION SUPPORT based 
on scientific principles 

OUTPUT 
Recommendation of right source, 

rate, time, and place (BMPs) 

DECISION 
Accept, revise, or reject 

EVALUATION of OUTCOME 
Cropping System 

Sustainability Performance 

LOCAL SITE 
FACTORS 

• Climate 
• Policies 
• Land Tenure 
• Technologies 
• Financing 
• Prices 
• Logistics 
• Management 
• Weather 
• Soil 
• Crop demand 
• Potential losses 
• Ecosystem 

vulnerability 

ACTION 
Change in practice 

Presenter
Presentation Notes
The policy level involves the regulatory and institutional framework within which producers, managers, advisers, the agri-services industry, and research-extension institutions operate. It includes decision-making on infrastructure enabling the transport and delivery of crop nutrients and crop commodities, and on support for education and research. Industry’s activity in development of new fertilizer products also plays an important role at this level. This level would also include the forums in which stakeholder input is formulated into specific performance indicators and goals. Wherever possible, setting goals in terms of system performance, instead of applying regulations to specific practices, aligns better with current initiatives and is more likely to result in actual progress toward enhanced sustainability. The 4R Nutrient Stewardship concept relates management practices to sustainability goals at all levels, including the farm level. Asking farmers to define their sustainability goals encourages a higher level of commitment and participation and diminishes the negative reactions that tend to result from the imposition of sustainability accounting systems from other parties. The adoption of a 4R nutrient management plan would include identification of such sustainability goals. 



4R Nutrient Stewardship plan - principles 
• For each farm:  

– sustainability goals 
– performance indicators 

• For each field:  
– Management information (proprietary) 

• Soil test data 
• Nutrient application data (SRTP for each application) 
• Nutrient balance 

– Performance indicator data (public) 
• Yield? Nutrient balance?  
• Crop Quality? Working conditions? Water quality 

monitoring? 

Presenter
Presentation Notes
The principles of 4R Nutrient Stewardship plans are outlined in Chapter 9. There is no universal computer tool for a 4R plan as yet, because going to this level of detail generally means developing something regionally specific. The general principles that make a 4R plan distinct from a regulatory plan are: 1) asking the producer to state sustainability goals and performance indicators for the farm, 2) keeping the details of practices, the management information for each field, proprietary and private to the farm, and 3) publicly reporting performance data. This in our view would be a management system consistent with international principles of accountability for sustainability performance. 



4R N and P management 



Robertson et al., 2012. Biogeochemistry 

NuGIS Cropland N Balance, USA 

Presenter
Presentation Notes
DOI 10.1007/s10533-012-9802-4This figure was adapted from NuGIS data, even though it doesn’t appear in the NuGIS publication. It has been included, however, in a recent Biogeochemistry paper by Phil Robertson reviewing N cycling in US agriculture. I show it first because it gives you an idea of how NuGIS works. The nitrogen balances are comprised of one output and three inputs. The output is crop removal, the amount of N contained in the material harvested and removed from the land. The inputs include fertilizers (in blue), legume N fixation (in green) and manure applied (in brown).  Legume N fixation is estimated as the N removal of strong N fixers like soybeans and alfalfa (thus the legumes are assumed to be 100% efficient with N, output equaling input). Recoverable manure is the fraction remaining in the manure at the time of application, after losses, and is estimated using methods of Kellogg et al 2000. What do you take away from this figure? We would call it a partial N balance. On average, there is a surplus, but removals total to 75 to 80 % of inputs. So by this measure, overall efficiency is higher than that reported by other methods. Why? Several reasons. One is that we average the 100%-efficient legumes with the less efficient cereals, fruits, and vegetables. Second is that we don’t consider what is happening to the large pool of N in the soil. We need other sources of information to determine whether that soil resource is maintaining, gaining, or losing N. Fortunately in many cases, we can demonstrate we are not losing soil organic N. The other important facts to take away: agriculture manages a large and increasing flux of N, and the surplus as a proportion of the cycle is declining over time. The units are teragrams (same thing as million metric tonnes). 



4Rs for higher N use efficiency 
• WEATHER: crop demand, soil supply, losses 
• Source:  

– soluble, controlled-release, inhibitors – “enhanced efficiency” 
– Account for N from manures, irrigation water 

• Rate:  
– MRTN: price ratio, 39 site-years 
– Ontario Corn N Calculator (gocorn.net): 600 site-years, 6 factors 
– Adapt-N (Cornell) – crop model based on weather up to sidedress  
– Pre-sidedress soil nitrate test 

• Time: preplant, sidedress, split 
• Place: avoid leaving urea on the soil surface 



Cropland P2O5 
Balance 
2007 

http://nugis.ipni.net 

Presenter
Presentation Notes
IPNI has a tool called NuGIS which can be used to show the P balance at the watershed level. In 1987, a lot of the land in the western Lake Erie basin had a modest surplus of P applied over removal – 6 to 25 pounds per acre of P2O5. More recently in 2007, much of the same land is within 5 pounds per acre of an even balance. So, judging by these two indicators, we can conclude that average rates of application are not likely a major cause of the increases in dissolved P levels in the major tributaries seen in the last 15 years. Applying the 4Rs, we look to other factors. Could source, timing or placement be a factor?



Soil test P distribution, 2001-2010 

Presenter
Presentation Notes
Michigan has many soils with soil test P levels in the very high range, and only about 15% of its soils are less than 15 ppm on a Bray P1. The blue bars represent the soil test distribution in 2001, the red bars in 2005, and the green in 2010, the last summary conducted. Numbers of soil samples have increased over time, due partly to more labs able to provide summary data, and more sampling being done. In the past 5 years, the frequency of soils testing above 50 ppm has declined, and the frequency of those in the maintenance range has stayed about the same. The critical level for corn is 15 ppm Bray P1, and the maintenance range extends to 30 ppm. Recommendations go to zero above 40 ppm. So, about 20% of soils are in maintenance range, 13% in drawdown, and 25% need no P. For alfalfa and wheat, critical level is 25 ppm.



Soil test P distribution with depth in a long-term tillage experiment on a 
poorly drained Chalmers silty clay loam soil near West Lafayette, Indiana. 
Moldboard and chisel plots were plowed annually to a depth of 8”. Data 
from Gál (2005) and Vyn (2000). Fertilizer P applied broadcast. 

Soil test P stratifies when moldboard plowing stops 

0 30 60 90 120 150 180

Moldboard
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No-till

Soil test P (Mehlich-3), ppm

0-2"

0-4"

4-8"

Presenter
Presentation Notes
Blended phosphorus and potassium fertilizers were broadcast applied before fall primary tillage; the last application before the present soil sampling occurred in November of 2002 at a rate of 224 kg/ha (0-46-0) and 336 kg/ha (0-0-60), respectively (West et al., 2002).  Why did the no-till accumulate more total P? Note that corn yields were 5% and 15% less for no-till in rotation  and continuous, respectively. But the lower removal of P in no-till may not be the full answer. The rich organic matter may also be keeping a greater fraction of the P in the available form, at least in a form extractable by the soil test. 
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15-year no-till sites, corn-soybean rotation. Tillage 12 April with “finisher” 
chisel plow to 6” depth. Residue cover 57% for NT and 20% for RT. Rainfall 
applied 22 June to 2 July. Smith et al. 2007. Soil & Tillage Research 95:11–18 

Rotational tillage & dissolved P – Waterloo, IN 
one day after 0-46-0 fertilizer surface applied @ 100 lb/A P2O5 

P2O5 loss 
7.3 lb/A  
2.5 lb/A 

Presenter
Presentation Notes
Fig. 3. Mean values of dissolved phosphorus concentrations in runoffwater with time and the corresponding rainfall intensities for rainfallsimulations before the application of fertilizers (A) and after theapplication of inorganic N and P fertilizers (B).



Practice  Advantages Limitations 

S – MAP or DAP 
R – rotation removal 
T – fall  
P – broadcast    

Minimal soil compaction 
Allows timely planting in spring 
Low-cost fertilizer form 
Low cost of application 

Risk of elevated P in runoff in 
late fall and winter 
Low N use efficiency 

S – MAP or DAP 
R – rotation removal 
T – spring  
P – broadcast    

Minimal soil compaction  
Better N use efficiency 
Low-cost fertilizer form 
Low cost of application 

Risk of elevated P in spring 
runoff before incorporation 
Potential to delay planting 
Retailer spring delivery capacity 

S – MAP or fluid APP 
R – one crop removal 
T – spring   
P – 2” x 2” band  

Low risk of elevated P in runoff 
Most efficient use of N  
Less soil P stratification 

Cost and practicality  
Potential to delay planting 
Retailer delivery capacity 
Cost of fluid versus granular P 

S – MAP or DAP 
R – rotation removal 
T – fall  
P – banded in zone    

Low risk of elevated P in runoff 
Maintain some residue cover 
Allows timely planting in spring 
Less soil P stratification 

Cost of RTK GPS guidance 
Cost of new equipment  
More time required than 
broadcast 

S – fluid APP 
P – point injection 

As above As above, plus cost of fluid 
versus granular P 



The Right Place to Put Phosphorus 
• Source: Account for P in all materials applied. 
• Rate: Maintain optimum soil test P. 
• Time: Avoid applying P to frozen or snow-covered soil during 

winter. 
• Place: In the soil, not on the soil. Banding to reduce stratification 

in conservation tillage systems. Incorporate after broadcasting, 
heeding the weather forecast.  

• Challenge: engage the 4Rs to become recognized for your 
efforts enhancing sustainable production.  



Summary 
• Sustainability requires communication of responsible 

management. 
• 4R Nutrient Stewardship provides a framework to 

communicate commitment to sustainability 
• 4R management of N requires attention to weather’s 

impacts on: 
– Crop demand 
– Soil supply 
– Losses   

• 4R management of P requires a focus on Right Place 
– In the soil, not on the soil 



4R Education and Outreach 
• IPNI 
• American Society of Agronomy 
• MABA 
• Ohio 
• Canada 
• TFI 4R Advocate 
• 4R-consistent checklist 





 





Ohio – 4R as Foundation 
• Summer 2011 – Fertilizer community 

initiates engagement 
• October 2011 – OH Dept. of Ag, OH EPA, 

OH DNR adopt 4Rs 
• March 2012 – Above groups issue final 

report naming 4Rs Foundation of Nutrient 
Management 

• June 2012 – Healthy Lake Erie Fund, $3M – 
to help implement 4Rs 



Ohio – Industry 
Involvement 

• Participated in state 
meetings 

• Provided outreach at 
expos and meetings 

• Actively encouraging 
producers to use the 4Rs 

• Supporting research 
needs 

• Developing 4R service 
provider recognition 
program 



PA 4Rs Alliance  
• GROWMARK FS is an integral partner in the development of the “PA 

4Rs Alliance”. The Alliance is bringing together agricultural business, 
farmers, USDA’s Natural Resources Conservation Service, Penn State 
Extension, Conservation Districts, and state government agencies to 
champion the increased adoption by Pennsylvania farmers of nutrient 
stewardship practices for water quality improvements.  

• The goals of the Alliance are not focused on regulatory compliance, but 
rather to deliver science-based systems that improve crop productivity 
through increased nutrient use efficiency and reduce losses of nutrients 
to the environment.  

Presenter
Presentation Notes
There are many regions across North America where the 4Rs serve as a rallying point for stakeholder engagement. Pennsylvania is one. This news item from Growmark indicates how agricultural business, farmers, USDA’s Natural Resources Conservation Service, Penn State Extension, Conservation Districts, and state government agencies are coming together. Their aim is to go over and above regulatory compliance to encourage the adoption of more sustainable nutrient management practices, practices that achieve goals of productivity, profitability, and environmental conservation. Similar efforts and alliances are underway in Ohio and Illinois, and other places as well. 



farming4Rfuture.ca 



www.nutrientstewardship.com 



“4R-Consistent” Checklist 
1. Balance economic, social, environmental areas. 
2. Include BMPs addressing SRTP. 
3. Provide site-specific recommendations. 
4. Balance essential elements. 
5. Assess nutrient requirements. 
6. Consider all sources. 
7. Comply with regulations. 
8. Measure effectiveness of BMPs. 
9. Use terminology consistent with 4R standards. 
10. Document plans and implementation. 

 
 
 

Presenter
Presentation Notes
The agri-retailers considered 4R-consistent publicly commit to a ten point checklist termed “4R Inside.” It refers to the essential components of 4R nutrient stewardship. This is a condensed version just to illustrate the ten areas touched upon. Such dealers commit to:Balancing the three pillars of sustainability. They show some concern and care for each.Including BMPs that specify source, rate, time and place.They need to provide site-specific recommendations, rather than one BMP for all.They need to balance the supply of essential elements, ensuring that deficiency of one nutrient isn’t hampering the efficiency of the others.They assess nutrient requirements as opposed to a single recipe for every field.They consider all sources, not discounting manure.They comply with regulations.They measure the effectiveness of the BMPs they work with. This can be challenging, but there are good examples of programs like HighQ in which the dealer assists the grower in tracking yields and nutrient removals from every field on a site-specific basis.They use terminology consistent with 4R standards ensuring we speak a common language to the public.Finally they keep records and document the implementation of their practices. 



Comments 
Welcome 

 
nane.ipni.net 
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