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What belongs in a 4R Nutrient 
Stewardship Plan? 



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.



Ancaster, Ontario – 26 June 2009 – tilled corn 

Presenter
Presentation Notes
Intense rainfall on conventional tillage moves soil. This example of erosion resulting from a sudden two-and-a-half inch downpour a few years ago is from my brothers farm south of Hamilton, Ontario.



Ancaster, Ontario – 26 June 2009 – no-till soybeans 

Presenter
Presentation Notes
The adjacent field showed the efficacy of no-till in preventing erosion. Nevertheless, there was enough surface runoff to carry away a lot of crop residue. 



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 The 4R Nutrient Stewardship 
Concept 

4R Plant Nutrition Manual 
Chapter 2 



Source, rate, time, and place describe any 
nutrient application  
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Right means Sustainable  

• Right source, rate, 
time, and place 
 

• Outcomes valued 
by stakeholders  
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1. Provide essential elements 
2. Supply plant-available forms 
3. Suit soil properties 
4. Synergisms, blend compatibility 
5. Associated elements 

1. Assess plant demand 
2. Assess soil supply  
3. Assess all available sources 
4. Predict fertilizer use efficiency 
5. Consider resources and economics 

1. Assess timing of crop uptake 
2. Assess dynamics of soil supply 
3. Assess timing of weather factors 
4. Evaluate logistics 

1. Recognize root-soil dynamics 
2. Consider soil chemical reactions 
3. Manage spatial variability 
4. Fit needs of tillage system 

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 related to the mechanisms and processes involved in plant nutrient uptake. These principles are covered in greater detail in chapters 3 to 6 of the Plant Nutrition Manual.



Equal attention to all 4Rs  

• Balance attention to all 4Rs 
 

• Rate: easily overemphasized 
 

• Source, time, place: often require major 
changes and investments  
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The 4Rs Interconnect 

• with each other 
 

• with local soil and climate factors  
 

• with management of soils and crops 
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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  
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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 
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• 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  
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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. 



NMAN3 



• Infosheet 16 - Nutrient Management in Growing Crops 
 



EFP 16 (2005 version) 
1. Timing and number of soil samples 
2. Record keeping 
3. Amount of nutrient 
4. Adjustment for legume or cover crop 
5. Adjustment for manure or biosolids 
6. Application system – inorganic sources 
7. Application system – organic sources 
8. Timing of nitrogen application 
9. Nutrient loading during the rotation 
10. Potential for nutrient losses through leaching of runoff 

 
 



Reporting 4R Performance 

Presenter
Presentation Notes
Reporting performance, or progress toward sustainability, is a large task and covers a wide range of scales. Industry is engaged in discussions as to how to do this at the farm level, taking privacy and proprietary concerns into account. In the next few slides, I will limit myself to covering the broad scale of US agriculture, through the performance monitoring tool we in IPNI cal NuGIS.











Summary 
• Sustainability requires communication of responsible 

management. 
• 4R Nutrient Stewardship provides a framework to improve 

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 



Summary 

1. The right source, rate, time and place for any nutrient 
application is the combination producing the most 
sustainable outcome for stakeholders. 

2. Finding ways to better report performance will 
increase stakeholder confidence and help meet 
expectations for improvement in environmental and 
social impacts. 



“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. 



http://nane.ipni.net 
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