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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
Our Institute is supported by primary producers of plant nutrients, and our mission is to develop and promote scientific information about management of plant nutrition for the benefit of the human family.



Outline
1. 4R Nutrient Stewardship for N

a. Right source, right rate, right time, right place
b. Stakeholder engagement for sustainability

2. Performance Indicators
a. Nutrient balances
b. Nutrient use efficiency

3. Precision agriculture
a. Spatial and temporal variability
b. Adapting N management to weather



4R Nutrient Stewardship
• Right Source @ Right Rate, Right Time & Right Place

– Linking practices to science for sustainability performance
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Presentation Notes
The fertilizer industry’s nutrient stewardship concept links management of plant nutrition to sustainability. The fertilizer rights—source, rate, time, and place—are connected to the goals of sustainable development. 

The connection between the practices and the benefits must be understood well, not only by crop producers and their advisers, but also by those who purchase the products of cropping systems and those who live in the environment impacted by those systems. Programs involving payments to farmers for ecological goods and services—for example, carbon offsets related to greenhouse gas mitigation, loading reductions for water quality credit
trading, etc.—depend on a clear public understanding of these linkages and a common language and vocabulary relating to fertilizer management.

The 4R nutrient stewardship concept defines the right source, rate, time, and place for fertilizer application as those producing the economic, social, and environmental outcomes desired by all stakeholders to the plant ecosystem.

For stakeholders, the 4Rs support an accurate understanding of the big picture, even for those who may not understand all the details of managing crop nutrients.



SUSTAINABILITY 

Presenter
Presentation Notes
Sustainability is more than a buzzword for IPNI member companies. These major suppliers for our industry are increasingly emphasizing sustainability. Already seven IPNI members have sustainability reports prominent on their main web page. Most of these reports conform to the international guidelines of the GRI, the Global Reporting Initiative, providing details on performance indicators linked to economic, social and environmental progress. The GRI guidelines require that all stakeholder for a particular business have input into the content of the sustainability report.
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Performance is the outcome of implementing a practice. The impacts of fertilizer management are expressed in the performance of the cropping system. Performance includes the increase in yield, quality, and profit resulting from a fertilizer application and extends to long-term effects on soil fertility levels and on losses of nutrients to water and air. It also includes impacts on the regional economy and social conditions—for example, affordable food. Not all aspects of performance can be measured on each farm, but all should be assessed. Performance indicators are simpler measures that can be done on actual farms. Stakeholders need to agree that they reflect their aspirations for performance, and that the indicators correlate well to actual measurements. For example, where soil erosion is a major issue and a large source of nutrient loss, an indicator measuring crop residues covering the soil at critical times may be suitable.

Since fertilizer applications have multiple impacts, no single measure or indicator provides a complete reflection of performance. Neither can all possible impacts be measured. Stakeholders need to select the performance measures and indicators that relate to the issues of greatest concern. The indicators shown in this diagram form a partial list. It is important to recognize that none of these is affected by fertilizer management alone. All can be improved by applying 4R nutrient stewardship, but they also depend on sound management of all practices applied to the cropping system. Crop managers or crop advisers cannot select the most important performance indicator on their own. Stakeholder input is required to select performance indicators representing progress on the goals considered important by all. 

In 4R Nutrient Stewardship, individuals working on the parts remain cognizant of the whole. Scientists working on optimum rates pay attention to source, timing and placement as well, and make sure the performance is assessed comprehensively. Stakeholders with specific interests in a certain outcome – for example, practices to improve water quality – are informed of the linkages of such practices to other aspects of performance. The integrated effect on the system performance as a whole needs to be the main guiding criterion.
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Nutrient balances are important indicators of the performance for crop and nutrient management.
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Presentation Notes
Nutrient balances can be presented in many ways. These examples from IPNI’s recently released preliminary NuGIS show the balance in pounds per acre of cropland, with a mask to filter out non-agricultural areas.
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Presentation Notes
Figures depicting the inputs and outputs together with the balance make possible a deeper understanding of agriculture’s role in nutrient cycling.



N Use Efficiency

NUE term Calculated from Typical levels for N
(corn or wheat)

PFP Y/F 40-80 lb/lb
0.7-1.4 bu/lb

AE (Y-Y0)/F 10-30 lb/lb
0.2-0.5 bu/lb

PNB R/F <100% = deficiency
>100% = surplus

RE (U-U0)/F 50% (whole-plant)
33% (grain only)

Y=yield, F=fertilizer, R=removal, U=uptake
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Presentation Notes
Nutrient use efficiency is an important concept, but is a very narrow goal. It is also calculated in numerous ways that often lead to misperceptions.
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The US is producing more corn per unit of fertilizer applied each year, since the early 1970s. It is often assumed that nutrient use efficiency is the most important indicator of performance for fertilizer use. This is not the case. Fertilizers are applied to increase the overall performance of the cropping system. Nutrient use efficiency is only one aspect of that performance
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The evaluation of outcomes takes place on several levels within 4R nutrient stewardship. At the farm level, producers and their advisers make decisions – based on local site factors -- and implement them. Progressive producers always evaluate outcome. If they follow 4R nutrient stewardship, this evaluation of outcome is based on sustainability performance informed by stakeholders, and this evaluation influences the next cycle of decisions. At a more regional level, agronomic scientists work to provide decision support. Their output is a recommendation of the right source, rate, time and place – again in relation to local site factors. Progressive researchers also need to evaluate outcome, and if they follow 4R nutrient stewardship, this evaluation of outcome is based on sustainability performance informed by stakeholders – and influences the next revision of their recommendations. The same applies to the policy level, which supports research and extension and influences the context within which producers, advisers and research scientists work.

Do farmers have the same definition of performance as the other stakeholders? Likely, they put more than a bit more emphasis on profit! Getting fair emphasis on some of the other sustainability goals takes innovation at the policy level. We’ll explore examples as we go along.

Where do you envision yourself in this diagram? How are you evaluating outcomes? Who are the partners and stakeholders you relate to in evaluating the outcome of your recommendations? How does your advice to growers help them address local site factors? How does your input work its way up to the policy level? Can you envision where the Certified Crop Adviser program fits into this? Are we working together sufficiently to establish the regulatory environment that will allow this system to flourish? 
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Presentation Notes
IPNI has developed tools to facilitate the evaluation of management practices in the field.
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Sustainability programs will have more success if producers can have a sense of ownership, rather than having conditions imposed. Asking producers to identify sustainability goals for their operation is one way to provide such a sense of ownership. 
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Precision agriculture offers many tools to address spatial variability and its interaction with the weather.



Temporal Variability
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IPNI has organized symposia looking at the possibilities to better address the impact of weather variability on N management.
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Optimum N rates vary greatly from year to year.
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Adapt-N is an example of a program attempting to address year-to-year variability in weather.



1. Synthetic organic compounds containing N
 urea-formaldehydes, IBDU, triazines, etc.

2. Physical coating or barrier around soluble N fertilizer
 Sulfur-coated or polymer-coated urea.

3. Stabilized materials
 urease and nitrification inhibitors

Presenter
Presentation Notes
Enhanced-efficiency N sources offer opportunities for better N management.





Three most important technologies 
and/or specific strategies 2010-2017
1. 4R Nutrient Stewardship for N

a. Right source, right rate, right time, right place
b. Setting farm-level sustainability goals through stakeholder input
c. Promote on-farm measurement of N balances and N use efficiency

2. Precision agriculture
a. Using GPS guidance to reduce overlaps and waste
b. Enhanced crop management record-keeping
c. On-farm evaluation of crop sensing technologies

3. Enhanced-efficiency N sources
a. On-farm evaluation with public dissemination of results

Presenter
Presentation Notes
Fertilizers form part of the environmental footprint of farming. A footprint is the sum of all resources used and impacted in producing something. If producers can enhance the efficiency of fertilizers, they can shrink the footprint of farming while boosting profits. 
Many products to enhance fertilizer efficiency have become available. Slow-release forms and inhibitors have been around for decades, and the advent of nanotechnology promises to put an even wider array of products into the market. How does a producer choose the right one? Here are six key questions you can ask to help make the right decision.

The fertilizer industry’s nutrient stewardship concept links management of plant nutrition to sustainability. The fertilizer rights—source, rate, time, and place—are connected to the goals of sustainable development. 

The connection between the practices and the benefits must be understood well, not only by crop producers and their advisers, but also by those who purchase the products of cropping systems and those who live in the environment impacted by those systems. Programs involving payments to farmers for ecological goods and services—for example, carbon offsets related to greenhouse gas mitigation, loading reductions for water quality credit
trading, etc.—depend on a clear public understanding of these linkages and a common language and vocabulary relating to fertilizer management.

The 4R nutrient stewardship concept defines the right source, rate, time, and place for fertilizer application as those producing the economic, social, and environmental outcomes desired by all stakeholders to the plant ecosystem.

For stakeholders, the 4Rs support an accurate understanding of the big picture, even for those who may not understand all the details of managing crop nutrients.



Three most important technologies 
and/or specific strategies 2017-2025
1. 4R Nutrient Stewardship for N

a. Right source, right rate, right time, right place
b. Setting farm-level sustainability goals through stakeholder input
c. Promote on-farm measurement of N balances and N use efficiency

2. Adapting N Management to Weather
a. Field validation of weather-based crop and soil nutrient 

transformations and transport
b. Weather probability prediction tools to guide management decisions

3. Precision agriculture
a. Systems to manage within-field variability integrated with temporal 

(weather) variability

Presenter
Presentation Notes
Fertilizers form part of the environmental footprint of farming. A footprint is the sum of all resources used and impacted in producing something. If producers can enhance the efficiency of fertilizers, they can shrink the footprint of farming while boosting profits. 
Many products to enhance fertilizer efficiency have become available. Slow-release forms and inhibitors have been around for decades, and the advent of nanotechnology promises to put an even wider array of products into the market. How does a producer choose the right one? Here are six key questions you can ask to help make the right decision.

The fertilizer industry’s nutrient stewardship concept links management of plant nutrition to sustainability. The fertilizer rights—source, rate, time, and place—are connected to the goals of sustainable development. 

The connection between the practices and the benefits must be understood well, not only by crop producers and their advisers, but also by those who purchase the products of cropping systems and those who live in the environment impacted by those systems. Programs involving payments to farmers for ecological goods and services—for example, carbon offsets related to greenhouse gas mitigation, loading reductions for water quality credit
trading, etc.—depend on a clear public understanding of these linkages and a common language and vocabulary relating to fertilizer management.

The 4R nutrient stewardship concept defines the right source, rate, time, and place for fertilizer application as those producing the economic, social, and environmental outcomes desired by all stakeholders to the plant ecosystem.

For stakeholders, the 4Rs support an accurate understanding of the big picture, even for those who may not understand all the details of managing crop nutrients.
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