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EXECUTIVE SUMMARY 

Fertigation is the practice of applying fertiliser to a crop via the irrigation system. In the 
context of horticulture (fruit, vegetable and ornamental production), fertigation is most 
commonly used with drip irrigation. The large, rapid and ongoing increase in the adoption of 
drip irrigation in horticulture has facilitated a similar on-going increase in the use of 
fertigation. 

This document, “The Fertigation Bible”, has been prepared by the FERTINNOWA project 
(www.fertinnowa.com) whose main objective is to provide useful information to the 
horticultural sector of the diverse technologies available for all aspects of fertigation. In 
addition to this document, the FERTINNOWA project is developing information in various 
user-friendly formats (factsheets, practice abstracts, all available at www.fertinnowa.com) 
related to all aspects of fertigation. 

The combined use of fertigation with pressurised irrigation systems, such as drip or 
advanced sprinklers, provides numerous potential practical advantages to the grower. 
Amongst the most important advantages, of combined fertigation and pressurised 
irrigation, are the reduction and often elimination of mechanical fertiliser application with 
the associated labour savings, reduced total irrigation volumes, automation of both 
irrigation and nutrient application, and the potential for a much more precise control over 
irrigation and nutrient application throughout a crop. 

Currently, and increasingly in the future, horticulture in the European Union (EU) will be 
conducted in the context of reduced water supply and the implementation of regulations to 
reduce environmental impacts. In addition to the practical and economic advantages of 
fertigation, increasing environmental, political and consumer pressure to reduce water use 
and the loss of nutrients to natural water bodies will make fertigation increasingly attractive 
to growers. 

An optimally effective fertigation system in the context of modern farming is more than the 
addition of nutrients to the water, it involves optimising various steps in an on-farm water 
cycle in which water enters the farm from natural sources, passes through the crop 
production process and is returned to the natural environment. In this context, fertigation 
can be considered to involve a sequence of processes that form the “fertigation sequence”.  

For this document, the fertigation sequence has been considered to consist of the following 
broad sections and sub-sections: 

• Providing water  
• Optimising water quality (sub-sections: chemical composition, particle removal, 

control of algae, disinfection) 
• Fertigation equipment (sub-sections: irrigation, nutrient addition, soilless systems) 
• Fertigation management (sub-sections: irrigation, nutrients and salinity) 
• Reducing environmental impact - nutrient removal and recovery 

In addition, describing many of the techniques and technologies available to optimise the 
various parts of the fertigation sequence, this document identifies the practical technical 
and management issues associated with optimising the use of these technologies. Each of 
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the 125 techniques and technologies presented in this document is described in the 
following terms: 

• Purpose/aim of the technology  
• Working Principle of operation 
• Operational conditions 
• Costs 
• Technological bottlenecks 
• Benefit for the grower  
• Supporting systems needed 
• Development phase (Is it commercialised, in development etc.?) 
• Who provides the technology 
• Regulatory bottlenecks 
• Socio-economic bottlenecks 

The following paragraphs provide an overview of many of the techniques and technologies 
presented in each of the broad sections of the fertigation sequence referred to previously.  

For the provision of water for fertigation, the available technologies for enhancing the 
supply of water include those that minimise losses by drainage from storage basins (lining 
storage basins) or by evaporation (covers, underground storage) and tools for calculating 
the dimensions of water storage facilities. The collection of rainwater and of condensed 
water from greenhouses increases the volume of available water. In water storage facilities, 
floating pumps have advantages.  

Ensuring adequate water quality is fundamental for ensuring optimal crop irrigation and 
water management, and for the effective and on-going operation of the main fertigation 
unit. Four classes of technologies can be considered: 1) altering chemical composition, 2) 
particle removal, 3) control of algae, and 4) disinfection; the latter is mostly for fertigation 
systems with recirculation of drainage water. The tools and techniques for modifying 
chemical composition include various physical methods for removal of unwanted chemical 
components such as reverse and forward osmosis, ion exchange, electrodialysis, and 
nanofiltration amongst others, and also chemical methods such as pH adjustment. The tools 
and techniques for particle removal include a variety of filtration methods. For the control 
of algae in storage basins, a range of various diverse techniques is available. Amongst 
others, these include control with different chemicals, the use of aquatic plants or fish, the 
use of blue dye, the use of introduced water fleas, and the use of ultrasound technologies. A 
similarly wide range of diverse techniques is available for the disinfection of incoming water 
or of recirculating nutrient solutions where recirculation is practised. These include chemical 
addition (e.g. peroxide, chlorination), filtration systems (sand, biofiltration), physical 
processes (thermal disinfection and ultraviolet disinfection) and physio-chemical processes 
(photocatalytic oxidation, ozonisation, ionisation procedures). 

Fertigation equipment can be considered as being equipment used for irrigation, and for 
nutrient addition. In this document, soilless cropping systems are also considered as being 
fertigation equipment. Irrigation equipment includes pipes for drip systems, drip emitters, 
subsurface drip irrigation (SDI), and innovative pipes and drippers with anti-microbial and 
anti-roots functionalities. There are numerous systems for nutrient addition such as simple 
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fertiliser tanks, injection pumps, equipment with magnetic-drive pumps, mixing tanks, and 
manual and automatic venturi systems. Numerous substrates are available for use as the 
growing medium, the principal ones being rock wool, perlite and coconut fibre (coir). Closed 
and semi-closed substrate systems with complete and partial recirculation, respectively, are 
management options that have appreciable technical component. In addition to 
conventional substrate growing systems, a variety of hydroponic systems, with recirculation, 
are available, including Ebb and Flow, Nutrient Film Technique and Deep Flow Technique. 

Fertigation management, at crop level, involves both irrigation and fertiliser management. A 
wide variety of diverse techniques and technologies are available to optimise irrigation 
management. For irrigation management, these methods can be broadly considered as 
being irrigation strategies, calculations of crop water requirements based on estimated crop 
water use, sensors to assess soil water status, sensors to assess crop/plant water status, and 
the use of decision support systems (DSS) to assist with calculation of crop water 
requirements. Additionally, there are some techniques that are specific to substrate-grown 
crops.  

For nutrient management, techniques and technologies presented include fertiliser 
recommendation schemes, analysis of soil-water extracts or of the soil solution, analysis of 
leaf tissue or plant sap, various optical sensors to assess crop nitrogen status, and models 
and decision support systems (DSSs) that assist with the calculation of crop nutrient 
requirements. Additionally, nutrient management involves the choice of fertilisers such as 
slow release and organic fertilisers. Nutrient and irrigation management of fertigated crops 
also involves salinity management - available tools include established agronomic 
approaches, and also newer sensor approaches. For nutrient management of substrate-
grown crops, there are procedures to measure the nutrient content and salinity of the 
drainage and root zone solutions. 

Various “end-of-pipe” solutions are available for nutrient removal and recovery from water 
draining from crops. The nutrient removal and recovery techniques include physio-chemical 
procedures such as adsorption media for phosphorus, electrochemical phosphorous 
precipitation, and modified ion exchange, and biological approaches such as nutrient 
removal in constructed wetlands, moving bed biofilm reactors and the use of duckweed.  

The preceding section “About the Fertigation Bible” explains the organisation and use of this 
document. 
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