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Drip Irrigation 

Overview 

Drip irrigation systems (also called trickle) apply water 

directly to the root zone of the crop via small holes or 

emitters spaced along polyethylene pipe.  Drip irrigation 

systems are able to precisely apply (control) water to the 

crop, potentially maintaining a high level of irrigation 

efficiency.  In addition water losses are also minimised by 

not irrigating the whole field.  

Applicability 

Typical Applications  

The benefits of drip systems include smaller wetted 

surface area, minimal evaporation and weed growth and 

improved uniformity of water applied to the root zone.  

Drip irrigation systems apply small amounts of water at 

high frequency which allows the user to maintain soil 

moisture at a specified deficit.  This provides an 

opportunity to manage both the quality and quantity 

aspects of crop production which is generally more 

difficult to achieve with other irrigation systems.  

Configurations include surface and subsurface drip 

systems or systems suspended above ground and used in 

situations including row crops, orchards and vines.  

Generally drip irrigation systems are commonly designed 

for fertigation and automation.   

Applications within Healthy 

HeadWaters 

Drip irrigation systems are mainly found in high value 

horticultural row crops with some adoption of subsurface 

drip irrigation in cotton and grains (maize), high quality 

fodder crops (i.e. lucerne hay) and grapes.  The primary 

drivers for adoption of drip irrigations systems include 

increased yields and quality, water savings and labour 

savings.   

Within the horticulture sector traditional sprinkler based 

systems have been converted to drip in recent years 

particularly where water supplies are limiting (Henderson, 

2003).  This has also been influenced by a move away  

from higher pressure irrigation system to low pressure 

irrigation systems to reduce energy costs.  The adoption of 

drip irrigation systems is usually accompanied by growers 

utilising automatic control.  

Sub surface drip line 

 

Applicability: Row crops, orchards and vines 

Capital Cost: $ 6000/ha - $ 9000/ha 

Operational Costs:  Pumping costs and ongoing 

maintenance and preventative measures 

Water Savings:  Ranges between 10% to 38%  

Strengths: 

� Precise application of water 

� Reduced labour requirements 

� Flexibility in farming options to potentially 

integrate other WUE practices (stubble 

retention) 

Weaknesses: 

� Energy/pumping costs 

� Higher level of skills required to operate and 

realise water savings 

� Maintenance of system 

� Very high capital costs 

� Can be difficult to identify system problems 

or poor performance due to buried system. 
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Water Savings 

Documented Range of Water Savings 

Drip irrigation systems can potentially exceed irrigation 

application efficiency (AE) greater than 90% (Raine et al, 

2000).  Whilst performance is a function of design it is also 

highly sensitive to installation, maintenance and 

management aspects.   In practice application efficiencies 

have been reported to vary from 30 to 90% (Shannon et 

al., 1996).   

Generally deep drainage losses are the greatest source of 

these volumetric inefficiencies.  Deep drainage occurs as a 

result of excessive irrigation run times due to a lack of 

knowledge concerning the volume of water required to 

recharge the root zone. More commonly Raine et al. 

(2000) suggests other factors which contribute to deep 

drainage include the non uniformity of the application 

system.   

A survey of drip irrigation in the Australian cotton industry 

conducted by Raine et al. (2000) identified all growers 

using subsurface drip irrigation reported water savings 

compared to traditional surface.  Water savings of 38% are 

reported although it was suggested that the water savings 

would be less where surface irrigation systems had been 

optimised.  Where irrigators were seeking to maximise 

production (as opposed to water savings) average yield 

improvements of 2.7 bales / ha were achieved.  

For horticultural crops, Henderson (2003) reported 15% 

more marketable produce than sprinkler based systems 

with 10% less water use.  

Factors affecting water savings 

Installation of a drip irrigation system without 

modification to farming practices will most likely lead to a 

decrease in production.  Management is the greatest 

contributing factor influencing water savings presuming 

the system has been designed and installed appropriately.  

As discussed, primary losses are a result of deep drainage 

which is influenced by excessive irrigation run times and 

system non uniformity. 

Extensive evaluation of drip irrigation systems in the 

United States has identified uniformities achieved under 

commercial conditions are often highly variable between 

operators.  Factors which cause low emission uniformity 

include poor design and manufacture, poor pressure 

regulation, clogged emitters, leaks and excessive 

watering. 

Ability to measure/quantify water 

saving 

Standards for measuring systems performance are 

captured in ASAE Standard EP458 – Field evaluation of 

micro irrigation systems.  Emission uniformity (Eu) is often 

used to measure the performance (i.e. uniformity) of drip 

irrigation systems.  An Eu of 95% equates to a discharge 

variation of 20%.   

The Application Efficiency (AE) of drip irrigation systems is 

largely driven by deep drainage losses.  Therefore the 

principle strategy for improving application efficiency is to 

reduce deep drainage losses by avoiding excessive run 

times and maximising application uniformity.   

Root zone recharge can be directly measured using soil 

moisture sensors.  Sensors are installed at depth and 

radially out from an emitter to measure the lateral spread 

and depth of water.  Similarly these sensors can be used 

to identify deep drainage losses (i.e. movement of water 

outside of the root zone). 

Costs 

Capital costs  

Typical capital costs associated with drip irrigation systems 

range from $6,000 - $9,000/ha.  As a general observation 

Burt and Styles (1994) reported many growers believe that 

drip irrigation systems with the highest initial cost are 

more profitable because of their robust design and high 

application uniformity.  

In practice the initial capital cost of the system will be 

informed by the likely improved yield. Typically in the 

cotton industry Raine et al (2000) reported that growers 

seeking an increase in yield were able to obtain on 

average an increased production of 1.25 bales/ha.   In 

other situations benefits included reduced water use 

leading to increased cropped area (refer to savings above).   

Operational costs  

Ongoing operational costs include pumping costs and 

general maintenance.  Pumping costs are the most 

significant of ongoing operating costs.  

Typically the pump discharge pressures for row crop drip 

systems range from 207 to 310 kPa (30 to 45 psi) (Burt and 

Styles, 1994)  
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Skill and Management Requirements 

Installation considerations:  

A large proportion (i.e. 30%) of growers previously 

reported by Raine et al (2000) indicated that they would 

make significant changes to the design of future drip 

irrigation installations.  This includes greater consideration 

of locating submains, valves and tape depth (subsurface 

systems) as well as greater consideration of filtration and 

flushing requirements.  

The lifetime of the system is a major consideration which 

can be compromised by decisions at the design and 

implementation stages in an attempt to reduce the capital 

cost.  Similarly these changes can influence the 

performance of the irrigation system and the ongoing 

operating costs.  Careful consideration of these aspects 

needs to be taken into account. 

Operational considerations - Irrigator:  

Management of drip systems is critical and is often a steep 

learning curve for irrigators with no previous experience. 

Over irrigation is a common mistake for new managers as 

the application of water is not visible and management 

relies on the use of tools such as soil moisture meters. 

Maintenance of drip systems to maintain the integrity and 

potential of the original system design is a key ongoing 

factor for consideration by the irrigator.   

General maintenance issues include chemical treatment 

to prevent blockages from algae and root intrusion (i.e. 

sub surface drip).  Preventive measures include chlorine 

and acid for algae control and treflan impregnated 

filtration components to prevent root intrusion.  Other 

maintenance aspects include regular flushing of the 

irrigation system and the repair of leaks and breaks.  Leaks 

from tape damage due to animals such as rats and insects 

(i.e. crickets) can be particularly troublesome. 

Operational considerations – Expert 
support:  

The performance of drip irrigation systems is integral to 

how well the system is designed and installed.  The level 

of skill by the dealer (designer) and installer is paramount 

to maximising the potential of the capital purchase 

through water savings and production.  Initial expert 

advice is warranted to assist with the transitional change 

from the existing system.   

Some changes to traditional farming practices will be 

required to maximise potential.  Given drip systems apply 

small amounts of water more often while maintaining soil 

moisture within the root zone of the crop some expert 

advice will be required to develop and appropriate 

irrigation schedule (i.e. amount and frequency).  Similarly 

some expert advice may be required initially to assist with 

an appropriate maintenance program. 

Impediments to Adoption 

The major impediments to adoption of drip irrigation 

systems is the relatively large capital cost of these systems 

which make them more suited to high value crops.  While 

the system can potentially operate at a high level of 

irrigation efficiency, reduced labour inputs are offset by 

the requirement for more highly skilled operators.  Drip 

irrigation systems probably require the highest 

management skill in comparison to other infield irrigation 

system options. 

Environmental Impact 

Some growers have installed drip irrigation systems in 

environmentally sensitive areas, such as river zones to 

maintain dry lane ways for pest control via ground rigs.  

There are environmental considerations in relation to tape 

disposal when due for replacement. 

 

Disc filter for sub surface drip system 

Feasibility 

Drip irrigation systems will provide a feasible option for 

water savings in high value cropping such as horticulture.  

Opportunities for conversion to drip irrigation systems in 

traditionally surface irrigation row cropping situations i.e. 

cotton will be somewhat limited except for where other 

options are limited by factors including aspects such as 

field size, configuration or soil type.  

In most cases other infield options will be more cost 

effective and produce similar savings.  There may be some 

potential for drip systems in high value fodder production 

where drip systems are perceived to improve fodder 

quality while providing better access to the field.  
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Further Information 

For a full copy of An appraisal to Identify and Detail 

Technology for Improving Water Use Efficiency in 

Irrigation in the Queensland Murray Darling Basin go to: 

http://www.derm.qld.gov.au/water/health/healthy-

headwaters/bapreport.html  

Contact Us 

More Profit Per Drop team members: 

Graham Harris – Toowoomba 

(07) 4688 1559 

Nikki Pilcher & Gina Mace – St George 

(07) 4620 8109 

Bec Raymond – Goondiwindi 

(07) 4671 6711 

Jenelle Hare – Dalby 

(07) 4669 0825 

Lance Pendergast – Emerald 

(07) 4983 7416 

Mary Philp – Toowoomba 

(07) 4688 1211 

Simon Vriesema – Toowoomba 

(07) 4688 1273 
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Disclaimer 

This article has been adapted by the State of Queensland 

as an information source only. The State of Queensland 

makes no statements, representations, or warranties 

about the accuracy or completeness of, and you should 

not rely on, any information contained in this product.  

Any reference to any specific organisation, product or 

service does not constitute or imply its endorsement or 

recommendation by the State of Queensland.  The 

Queensland Government disclaims all responsibility and 

all liability (including, without limitation, liability in 

negligence) for all expenses, losses, damages and costs 

you might incur as a result of the information being 

inaccurate or incomplete in any way, and for any reason.  
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