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Presenter
Presentation Notes
My name is Tom Bruulsema. I work for an research and education organization called the International Plant Nutrition Institute. I was educated in the disciplines of crop and soil sciences, or agronomy. 



Nutrient Stewardship for Nutrition Security  
Outline  

• Food and Nutrition Security – role of fertilizers 
– Dietary energy 
– Micronutrients 
– Food systems 

• Nutrient Stewardship  
• Sustainability 

 
See http://nane.ipni.net/ for slides 

http://nane.ipni.net/


Food and Nutrition Security 
• Food security (CFS, 2012):   

– “freedom from hunger” – emphasis in 1943 
– “exists when all people, at all times, have physical, social and 

economic access to sufficient, safe and nutritious food to 
meet their dietary needs and food preferences for an active 
and healthy life” (World Food Summit 1996, 2009). 

• Food and Nutrition Security: triple burden of malnutrition  
1. insufficient intake of dietary energy (hunger)  
2. micronutrient deficiency (hidden hunger)  
3. excess intake of dietary energy (overweight and obesity) 
– more than access: depends on sanitation, health care, 

education, etc., as well 

Presenter
Presentation Notes
The definition of food security has evolved over time, and now is being expanded to include nutrition security as well.1943 – conference of 44 nations in Virginia, USA – calories first, then proteinFull consideration of nutrition security includes the triple burden of malnutrition and its dependence on not only quantity and quality of food supply and its distribution, but the ability to properly utilize it (sanitation, health care, education). Recognizing the importance of all these factors, I will nevertheless focus on those most directly linked to agronomy, namely, hunger and hidden hunger, insufficient intake of energy and micronutrients. CFS, 2012 - COMMITTEE ON WORLD FOOD SECURITY Thirty-ninth Session Rome, Italy, 15-20 October 2012 Item V.aCOMING TO TERMS WITH TERMINOLOGY Food Security, Nutrition Security, Food Security and Nutrition, Food and Nutrition SecurityPinstrup-Andersen, P., and Watson II, D., 2011. Food Policy for Developing Countries, Cornell University Press, Ithaca and London. 



Increased fertilizer use has contributed to cereal 
production growth and reduced undernourishment 

Data sources: United Nations Food and Agriculture Organization (FAO), 
International Fertilizer Industry Association (IFA) 

Presenter
Presentation Notes
The use of fertilizer contributes in a big way to food and nutrition security. It is estimated that at least half of the world’s population now depends on fertilizer for growing their food supply. Growth in global cereal production continues much as it has through the past 50 years, and much of this growth can be attributed to more and better use of fertilizer. Cereal production here is shown in thousand millions of tonnes, and global fertilizer consumption in hundred millions of tonnes, on the left axis. Over the same period of time, we believe there has been a reduction of undernourishment, although global figures from FAO are available only since 1990. The reduction in undernourishment over the past twenty years is remarkable, though it is a decreasing percentage of an increasing world population, and 12% of over 7 billion people is still an unacceptably large number. ��



Topics 
• Food security 
• Micronutrients 
• Vitamins 
• Functional foods 
• Nutraceuticals 
• Proteins, oils and 

carbohydrates 
• Plant disease  
• Farming systems 
• Remediation of soil 

contaminated with 
radionuclides 
 

Presenter
Presentation Notes
Fertilizers’ contribution to food security is just the start of its contribution to human health. A book recently published by IPNI and IFA has 11 chapters covering topics of food security, micronutrients, vitamins, and many more components of foods related to human health. Each chapter was written by internationally recognized scientific authorities. 



Micronutrient malnutrition has increased  
owing to high consumption of cereal-based 

foods low in zinc (Zn) and iron (Fe)  
     

Ismail Cakmak, Sabanci University-Istanbul 

Presenter
Presentation Notes
The frequency of micronutrient malnutrition has increased with the increase in consumption of cereal based foods that are low in zinc and iron. 



Mean of two years, long-term trial. 
Wang, S., X. Tian, et al. (2014). Agron. J. 106(3):1003-1010. 

Presenter
Presentation Notes
Fertilization with zinc, and fertilization with other nutrients like nitrogen, can increase both the content and availability of zinc in foods. These data show that as nitrogen applied increased from zero to 120 to 240 kilograms per hectare, yields increased, zinc concentrations increased, and the ratios of zinc and iron to phytate increased. These ratios are an indicator of the bioavailability of these very important micronutrients.Wang, S., X. Tian, et al. (2014). "Water and Nitrogen Management on Micronutrient Concentrations in Winter Wheat." Agron. J. 106(3): 1003-1010.Water status and N fertility are the critical factors in micronutrient accumulation in grain of wheat (Triticum aestivum L.). This field experiment was conducted to examine whether the changes in N fertility and water management can influence micronutrient concentration and bioavailability in wheat grown in soils with existing low micronutrient concentrations within drought-prone regions. The results indicate that fertilizer N (120 or 240 kg N/ha) application significantly improved grain Zn, Fe, Cu, and protein concentration with a mean increase of 24.7, 39.2, 18.6, 23.9% in 2009/2010 and 8.9, 21.1, 10.5, 29.6% in 2010/2011, respectively, when compared with the unfertilized treatment. However, grain Mn concentration in both cropping seasons were significantly decreased (on average by 8.4%) by N fertilization. Compared to the no irrigation treatment (NI), the water-saving treatment (RF) significantly increased grain Zn by an average of 13.2%, grain Fe by 22.2%, grain Mn by 4.4%, and grain protein by 8.3%. Grain phytic acid (PA) concentration and PA/micronutrient ratios were on average 28.0 and 32.2% lower in the N fertilized treatment than in the unfertilized treatment. Decreasing the N application rate from 240 to 120 kg N/ha did not affect much of the grain nutritional quality, with the exception of a significant decrease in grain Zn concentration, and a significant increase in grain PA concentrations and the PA/Zn molar ratio. These data demonstrate the importance of monitoring grain Zn concentrations, and perhaps the inclusion of supplemental Zn when adopting alternative N fertilizer management regimes in northern China.



1986 – Bangladeshi farmers: choosing between  
nutrient-dense soybeans and high-energy rice. 

Presenter
Presentation Notes
During my time as an agronomist in Bangladesh in the late 1980s, I personally witnessed the growth of cereal production. Irrigated rice and wheat were increasingly taking land away from pulses like mungbean, chickpea, and lentils, and made the introduction of soybeans into the cropping system more difficult. Ensuring the food systems produce the mix of foods required for human health is a constant challenge.  



Fertilizers and Nutrient Stewardship 

• Can address issues of food security and some of the issues of 
micronutrient malnutrition. 

• Can the fertilizer industry address the issue of obesity? 
– Support for a different mix of crops to more closely match 

production with the needed diversity of foods for health 
– Requires participation of all of agriculture, and market 

linkages to provide incentives to produce the foods that 
are truly beneficial to health 



4R: “right” means sustainable 

Presenter
Presentation Notes
The fertilizer industry is addressing its challenges through a concept called 4R Nutrient Stewardship. Essentially it involves applying the right source of nutrient at the right rate, at the right time and in the right place. What defines right is an influence on the cropping system that moves it in a more sustainable direction – sustainable economically, socially, and environmentally. Industry is engaging the food industry as it develops its sustainability programs. For example, Walmart recently announced a fertilizer optimization program that requires its suppliers to document the level of nutrient management used in the supply chain. Programs currently under development include a variety of approaches such as Field to Market and the Sustainability Consortium. In terms of environmental impact, the 4Rs can help improve water quality, air quality, and reduce greenhouse gas emissions, by minimizing undesirable losses of nutrients. 



Presenter
Presentation Notes
An example addressing the environmental impact of nutrient losses associated with fertilizer use is the application of the 4R nutrient stewardship concept to the Lake Erie Watershed. There, a certification program is being promoted to encourage adoption of source, rate, timing and placement practices that reduce phosphorus loading to the lake. Merrin Macrae, the next presenter on this afternoon’s program, will have more to say about agriculture and water quality.  



Summary 
• Plant nutrient stewardship has immense impact on human 

nutrition security, influencing both the quantity and quality 
of food produced 

• For the fertilizer industry to engage sustainability, it needs to 
collaborate with many sciences beyond soil fertility and 
plant nutrition 

Thank You 
http://nane.ipni.net 
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