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The zero draft of the guidelines is paving the way to sustainable soil management, a goal shared by IFA and 

its members. We would like to congratulate the Global Soil Partnership (GSP) for taking the lead on this 

important topic and would like to offer the following comments as contribution to the revision process of the 

zero draft. 

 

Since 2009, IFA has been promoting a global framework for developing and delivering fertilizer best 

management practices that meet social, economic and environmental expectations of the stakeholders, or 

more practically improve productivity, profitability, cropping system durability and environmental health. This 

framework is known as the “4R Nutrient Stewardship”, the 4Rs standing for “Right source of nutrient at the 

Right rate, at the Right time, in the Right place”. Nutrient stewardship is further explained in the IFA toolkit 

published in March 2015, and in materials developed by the International Plant Nutrition Institute (IPNI - 

http://www.ipni.net/4R). This suggests tracking nutrient management performance using a blend of indicators 

reflecting efficiency and effectiveness.  

 

Nutrient Use Efficiency (NUE) is often quoted as indicator of efficiency but rarely defined. In 2015, the 

Global Partnership on Nutrient Management (GPNM) released a position paper in which they define how to 

best calculate NUE (as input/output ratio) and monitor it, and the need for a series of complementary 

indicators, such as yield and soil fertility for properly interpreting this indicator. IFA, in its position adopted in 

2014 also emphasizes the need to track leading indicators such outreach to farmers. NUE measured as 

input/output ratio indicates the potential for nutrient losses to the environment (if too low NUE) and soil 

nutrient mining (if too high NUE). It is why: 

 It makes more sense talking about ‘improving NUE’ vs. ‘increasing NUE’ (cf. the first paragraph of 

the 3.4 guideline, p. 13 of the draft); 

 Interpretations of NUE measurements must be done taking relevant complementary indicators into 

account.  

 

Two recent studies, by Lassaletta et al. (2014) and Zhang et al. (2015) provide more precise and detailed 

estimates of NUE than de Vries et al. (2013). Lassaletta et al. and Zhang et al. have calculated global NUE 

levels of 47% and 42%, respectively vs. 38% according to de Vries et al. (cf. the first paragraph of the 3.4 

guideline, p. 13 of the draft). 

 

In celebration of World Soil Day and in anticipation of the International Year of Soils in 2015, IFA joined 

hands with six experts on the topic of soils and fertilizers to raise public awareness on the relationship 

between fertilizers and soils, and published in December 2014 a paper called “Soil & Fertilizer: Expert 

Views”. Each one of them underlined the critical importance of soils in agricultural production, the complexity 

of their operation, and the importance of reaching a balanced application of nutrients, proportionally to the 

needs, and at appropriate periods of the crops cycles. 

 

Aiming at achieving SDG2 and SDG15, the fertilizer industry actively contributed to the establishment of the 

“Principles for Sustainable Soil Management” that will be published in a few days by the United Nations 

Global Compact. These principles are coherent and complementary with the ones listed in the revised World 

Soils Charter. They go as follows: 

 Protect soils from physical, chemical and biological degradation, limit erosion and avoid deforestation; 

 Restore soils on degraded, stranded and marginal lands; 

http://www.ipni.net/4R
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 Maintain soil-based ecosystem services, water availability and quality; 

 Enhance soil productivity according to its natural capacity; 

 Develop extension services, knowledge systems and promote innovation; 

 Communicate the importance of soil. 

 

As the zero draft document focuses on maintenance and enhancement of a sufficient organic cover, as well 

as addressing nutrient imbalance, IFA would like to underline the primordial importance of integrated plant 

nutrient management (IPNM) to achieve sustainable soil management. This concept is developed in the book 

published in 2009 “The Role of Fertilizers in Integrated Plant Nutrient Management” (IPNM), co-authored 

by Alley & Vanlauwe. The two scientists describe the necessity of maintaining soil fertility in order to ensure 

robust plant growth, and focus on the complementarity of both organic and mineral nutrient sources to 

improve soil properties such as soil aggregate stability, soil structure, soil organic matter, water infiltration and 

water retention. IPNM calls for using available organic sources of nutrients available on the farm or in its 

vicinity, and supplement them with mineral fertilizers to achieve the farmer’s yield goal. 

 

In their 2015 publication “Managing Fertilizers to Enhance Soil Health”, Singh & Ryan also point out the 

positive effect that a regular and adequate fertilizer use has on soil organic matter, as a result of increased 

root biomass (despite the popular misconception that nitrogen use leads to decreased soil organic matter). 

They also insist on the fact that while fertilizer use has been associated with reduction in some soil organisms, 

these effects are relatively short-lived and only at the site of the fertilizer band. Significant increases in 

microbial biomass have been shown by long-term application of fertilizers in non-acid soils. 

 

The zero draft proposes guidelines for an efficient use of irrigation water, but does not explicitly link it with 

nutrient use by soil and plants. In 2015, IFA took part in the publication of the book “Managing Water and 

Fertilizer for Sustainable Agricultural Intensification”, jointly with the International Water Management 

Institute (IWMI), the International Plant Nutrition Institute (IPNI) and the International Potash Institute (IPI). 

This work showed that fertilizer and water management go in pair in order to achieve sustainability. Indeed, 

the processes of nutrient accumulation or depletion are often related to transport processes in water. The 

interaction of water and nutrients in soil fertility management is governed by many considerations: 

 Soil water stress will limit soils nutrient use at the plant level; 

 Soils-supplied nutrients can be taken up by plants only when sufficient soils solution allows mass flow 

and diffusion of nutrients to roots; 

 Soils water content is the single most importance factor controlling the rate of many chemical and 

biological processes, which influence nutrient availability 

 

Moreover, poor soil fertility limits the ability of plants to efficiently use water. Lack of nutrients can negatively 

impact healthy root growth, provoking a low utilization of the available water in the soil (the crops cannot 

access it). In terms of solutions, it appears that fertigation can be a way to simultaneously optimize water and 

nutrient use efficiency. In their book “Fertigation – A Tool for Efficient Fertilizer and Water Management” 

released in 2011, Kafkafi & Tarchitzky demonstrate that when properly performed, fertigation has consistently 

increased fertilizer use efficiency and crop growth by closely matching the rate and timing of water and 

nutrient delivery with crop’s requirements. 

 

The zero draft addresses the consequences of excess nutrient additions on carbon dioxide release due to the 

production of synthetic nitrogen fertilizers. It is important to note that fertilizer manufacturers across the globe 

have taken substantial measures to continually improve their energy efficiency and reduce their carbon 

footprint. Global nitrogen fertilizer production has become increasingly more efficient over the last several 

decades, with best performing plants approaching the thermodynamic limit, as shown by the graph below. 
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If we take a life cycle approach, studies have demonstrated the positive role of enhanced agricultural 

productivity in reducing overall total greenhouse gas (GHG) emissions. Analyzing the evolution of GHG 

emissions from agriculture between 1961 and 2005 under three different agricultural scenarios, Burney et al. 

(2010) show that increased emissions from rising fertilizer production and use have largely been offset by 

lower emissions associated with cropland expansion, demonstrating the positive impact of yield improvement 

and sustainable fertilizer use. 

 

The zero draft finally mentions health issues as a negative consequence of the presence of nitrogen into 

groundwater. However, nitrogen, in its nitrate or nitrite form (in fruits and vegetables, for instance), also has 

proven health benefits. Nitrate and nitrite are also present in some medical therapeutics. That is why these 

positive impacts need to be weighed against the more uncertain negative health impacts of chronic exposure 

to high nitrate in drinking water for susceptible subpopulations (Bryan & Van Grinsven, 2013). 

 

As demonstrated above, it clearly appears that Nutrient Stewardship and Integrated Plant Nutrient 

Management (IPNM) have a decisive role to play in order to achieve Sustainable Soil Management. In fact, 

both Nutrient Stewardship and IPNM are components of the wider concept of Integrated Soil Fertility 

Management (ISFM). By promoting and advocating a wide and generalized adoption of these practices, the 

fertilizer industry takes its responsibilities and actively helps farmers all around the world to improve their soil 

management practices. 
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