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The nutrient use efficiency in Indian soils ranges from 30-50%, 15-20%, 60-
70%, 8-10% and 1-5% for nitrogen, phosphorus, potassium, sulphur and
micronutrients, respectively. The unutilized nitrogen is polluting groundwater
and atmosphere due to leaching and denitrification/volatilization loss. Similarly,
a considerable amount of phosphorus, potassium sulphur and micronutrients
are lost through the process of soil erosion. Fertilizer use is a serious concern
due to induced environmental degradation and low use efficiency. Therefore,
the development of next generation fertilizer with high nutrient use efficiency
and cost effectiveness is required to improve soil health and environmental
quality as well as to fulfill food and nutritional security. Next generation fertilizer
releases nutrient as per the demand of crops throughout the period of crop
growth, thereby, having greater perspectives in terms of enhancement of crop
yield and fertilizer response ratio with less amount of applied fertilizers. The
smart delivery system has made it possible to develop such fertilizers with huge

market potential.

The book entitled “Nutrient Use Efficiency Through Next Generation Fertilizers”
is quite relevant and will serve as useful resource for various stakeholders and motivate
them to put their best efforts towards improving nutrient use efficiency to enhance

crop productivity. I congratulate Agriculture University, Jodhpur and ICAR-Indian
Institute of Pulses Research, Kanpur for their sincere efforts in bringing out this

publication.

Date: 3" June 2021 (T. Mohapatra)

Place: New Delhi



Plant nutrients have been the key inputs in augmenting crop production and
quality of the food. Despite our best and diverse efforts for sustainable crop production,
theimbalance in the use of N, P and K still continue to haunt us. Besides this, deficiency
of secondary nutrients (especially S) and micronutrients (mainly Zn, Fe and B) are
becoming wide spread in the Indian soils, leading to micronutrient malnutrition or
‘Hidden Hunger’; and the repercussion is low yield realization in the field crops.
Supplementing this, continuous addition of some of the straight fertilizers results in
low nutrient use efficiency, reduced factor productivity and poor crop response with
economic fallouts. It triggers for appropriate action and remedies for enhancing factor
productivity, crop response, nutrient/input use efficiency, and profitability.

In this account, one of the options available is to develop a suitable blend of
fertilizers having all essential nutrients based on crop-need based release kinetics.
Since straight fertilizers do provide a few nutrients at one time to the plants which may
not commensurate with crop demand and could lead to loss or imbalance in nutrient
(availability) in the soil, complex or blending of fertilizer nutrients could be the right
answer. Moreover, if these nutrients can be formulated to a fertilizer depending on
crop need or requirement of its phenophases/life cycle, it could be of immense useful
for scaling nutrient use efficiency and crop productivity per se. In addition, due to
balanced form with multi-nutrients content, higher nutrient use efficiency, lower
production cost, application charges, and enrichment of grain quality characteristics,
next generation fertilizers have larger perspectives in terms of its utilities and market
values in time to come. Further, these specialty fertilizers (including coated fertilizers,
soluble fertilizers, liquid fertilizers, fortified fertilizers, customized fertilizers etc.)
constitute balanced use in soil while maintaining and improving soil fertility.
Therefore, enabling usage of these could possibly bridge nutrient imbalances in both
soil and plant besides enhanced use efficiency and higher output. Thus, application of
next generation fertilizers will be the future source of nutrients for the plants.

It is in this context, the book entitled “Nutrient Use Efficiency Through Next
Generation Fertilizers” is handy as it could provide a suitable platform in our
collective efforts for an appropriate dialogue among the academician, students,
scientists, researchers, entrepreneurs, policy makers and farmers’ in improving and
addressing the budding issues of overall reduced nutrient use efficiency through
varied approaches and strategies.



We are thankful to all the contributors of the book chapters for their sustained
efforts in bringing out this publication. We are confident that this edited publication
prepared out of experts’ opinions and suggestions will be quite useful to all those
directly or indirectly concerned with the emerging issues related to nutrient use
efficiency; and would find a possible solution toit through next generation/customized
fertilizers.

Editors

Ummed Singh
Chandra Sekhar Praharaj
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About the Book: |

The book chapters presented In this book ‘Nutrient Use Efficiency Through Next
Generation Fertilizers' depicts about next generation fertilizers and innovative
agricultural technological interventions related to applications of fertilizers and
alternative sources of plant nutrients which play a pivotal role in improving nutrient
use efficiency. This book also highlights the recent advances in enhancing nutrient use
efficlency, smart nutrient delivery systems, precision tools for higher fertilizer use
efficiency and aqua-fertilization that deal with the challenges of low nutrient use
efficiency and soll health. Different kinds of next generation fertilizers viz;
customized fertilizers, nano-fertilizers, coated and value-added fertilizers, slow
release fertilizers, liquid biofertilizers, zincated fertilizers and organic fertilizers
have been included in the book covering the diverse aspects of enhancing nutrient use
efficiency and productivity of field crops. In addition, certain alternative nutrient
sources for the crops like biochar, seaweed biostimulants, rock phosphate, nitrification
inhibitors and urease inhibitors have also found place in order to address the issues of
nutrlent use efficlency on a holistic way. As next generation fertilizers are
technologically superior over straight or traditional fertilizers both in terms of higher
nutrient use efficiency and cost effectiveness, these could have the real potential to
pace faster in future as need based sources of plant nutrients. The content and
information elaborated in this book will certainly provide multiple novel ideas of
advance techniques; and will further stimulate innovative directions amongst
researchers, academicians and policy makers in the field of plant nutrition. Further,
the scientific contributions presented in the book will be a good source of background
knowledge and technical know-how to educate the students and bring new

scientists /technologists into the agriculture field.
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