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Project Statement: 

The Mallee Prescribed Wells Area (MPWA) is within the South Australian Murray-Darling Basin 

Natural Resources Management (SA MDB NRM) region. It is an area of approximately 11,000 km
2
, 

including the townships of Pinnaroo, Parilla, Lameroo, Peebinga, Wanbi, Karoonda. It relies on 

underground water as the main and sometimes only water supply. The MPWA supports a little over 

3,300 hectares of commercial and seed potatoes each year, using approximately 25,240 megalitres of 

water annually. (Source: Mallee Prescribed Wells Area Annual Water Use Report 2006/2007). The 

potato industry in the uses 70% of the total water use in the MPWA. 

The „Assessing crop water use for Potato Growers in the Mallee Prescribed Wells Area‟ project 

enhanced the „Assessing Crop Water Use‟ project that was already underway through a Service Level 

Agreement between the South Australian Murray-Darling Basin Natural Resources Management Board 

(the Board) and Rural Solutions SA (RSSA).  

The existing project utilised only one type of Soil Water Monitoring (SWM) equipment and a 

monitoring and recording software called IRES, to determine crop water use in potatoes at different 

production phases. The data is collated through grower participation in the IRES database.  

Funds were sought through Horticulture Australia Limited (HAL) and the South Australian Potato 

Industry Trust (SAPIT) to enhance the value and validation of this data by enabling the project to trial 

several different types of SWM equipment, which in turn provided more accurate data on crop water use 

requirements at different stages of production in Mallee soils.  

This data will assist the local horticulture community through a greater and more accurate understanding 

of their crop water use. The project evaluated the feasibility of SWM equipment under centre pivot 

irrigation systems and the value of monitoring this data to inform management decisions.  

To further enhance the Potato growers‟ knowledge, funds were sought through HAL for a field day to 

showcase efficient irrigation practices and the use of SWM equipment as a management tool. The 

intention of the field day was to encourage information exchange through peer learning and interaction 

with technical suppliers and support staff. 

mailto:Sarah.kuchel@samdbnrm.sa.gov.au
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1. MEDIA SUMMARY 

The SA Murray-Darling Basin NRM Board has conducted an „Assessing Crop Water Use‟ project in the 

Mallee Prescribed Wells Area (MPWA). The project was initiated from discussions on converting area 

based irrigation licences to volumetric allocations. It was identified that not enough is known about 

water application and utilisation across different crop growth stages in the Mallee. 

This project aimed to identify water application and use practices, identify best practice management 

and encourage the private uptake of soil water monitoring (SWM) equipment and other monitoring 

records and tools to enable good management decisions for water management. 

General observations:  

 Potato Growers with a strong interest are considering buying their own SWM equipment. 

 Preference has been shown for equipment which is easy to download and maintain. 

 Growers who are already using new technology in other areas of crop production are the most 

keen to use the soil moisture monitoring equipment and data. 

 For the first season growers are using the data collected from the equipment to look back and 

review the impacts of the season, rainfall and water events, rather than making irrigation 

scheduling decisions.  

The two year project (August 2006 – August 2008) was supported by the SA Murray-Darling Basin 

NRM Board, funding provided by HAL in collaboration with the South Australian Potato Industry Trust, 

and technical support provided by Rural Solutions, SA. 

It is intended to continue the project to enable continued monitoring support to irrigators through Rural 

Solutions SA (subject to funding).  This will ensure data collected by the end of the project can be 

interpreted and communicated to irrigators.  The ongoing support will ensure the Irrigation Recording 

and Evaluation System (IRES) program will have the centre pivot module completed. Pivot growers will 

then be trained on its use and supported to input their crop information.  
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2. INTRODUCTION 

 

The underground water resources in the Mallee Prescribed Wells Area (MPWA) support valuable 

vegetable production under centre pivot irrigation systems. Recent initiatives by the South Australian 

Murray-Darling Basin Natural Resource Management Board (the Board) have revealed a need for 

increasing the understanding of water use efficiency and to maximise benefits from the limited 

underground water resource. Broader adoption of soil water monitoring (SWM) equipment by centre 

pivot irrigators is seen as one strategy within a suite of initiatives to increase water use efficiency. The 

Horticulture Australia Limited (HAL) funding, with contribution from the South Australian Potato 

Industry Trust (SA PIT), enabled the purchase of additional SWM equipment, to substantially expanded 

and accelerated awareness of modern soil water monitoring technologies particularly amongst potato 

producers in the Mallee. 

Six irrigators participated in the project, with one site selected per irrigator.  Six different types of SWM 

were trialled, with an example of both capacitance and tension based equipment present at each of the 

six sites.  Soil solution samplers were also installed at the 6 project sites. 

Irrigators had previous limited exposure to SWM equipment. Three out of the six provided with SWM 

equipment had used some form of soil water monitoring before, whist the rest had no prior exposure to 

the technology. The emphasis of the equipment was to train and support irrigators to download the data 

themselves with assistance to understand the software and soil water monitoring graphs. 

The funding from HAL and SA PIT enhanced an existing project titled “Assessing Crop Water Use in 

the Mallee Prescribed Wells Area” which commenced in August 2006. This project was an earlier 

initiative of the Board with the Irrigated Crop Management Service of Rural Solutions SA (RSSA) 

providing technical and field services for the project. The project aims were to investigate crop water use 

during the main crop management phases, assess centre pivot performance, support comprehensive 

irrigation record keeping, identify ways of improving water use efficiency and create awareness of 

modern irrigation management technologies amongst irrigators. 

The following report includes the outcomes from the six sites including information on the soil water 

monitoring equipment, plus additional project information that contributed to increasing Irrigators 

awareness and understanding of crop water use, such as: 

 Soil Solution Samplers 

 Irrigation Records 

 Irrigation Recording and Evaluation System IRES™ Software 

 Crop Water Partitioning 

 Centre Pivot Irrigation System Assessment 

 Extension activities / field day 

 Irrigator Questionnaires 
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3. TECHNOLOGY TRANSFER STRATEGY AND METHODOLOGY / 

ACTIVITIES 

 

3.1 Soil Water Monitoring Equipment 

The soil water monitoring (SWM) equipment purchased with HAL funding was installed in six potato 

crops under centre pivot irrigation systems in the MPWA (Table 1). 

 

Table 1 Soil Water Monitoring Sites 

Site ID Closest 

Town 

Planting 

Date 

Predominant Root 

Zone Soil Type 

Format of irrigation records 

4 Parilla 13/02/2008 Sand Paper based 

9 Gurrai 7/02/2008 Sand Paper based 

13 Parilla 17/01/2008 Sand Paper based 

16 Parilla 6/02/2008 Sand Automatic controller on pivot 

20 Peebinga 16/02/2008 Sand Paper based - own system 

21 Gurrai 10/02/2008 Sand Paper based 

 

A broad range of SWM equipment was purchased utilising the grant from HAL. Equipment was selected 

to represent capacitance and tension based soil water monitoring data. The equipment was installed by 

retailers with follow up one-on-one training provided to irrigators during property visits. At least two 

types of SWM equipment were installed at each site, including one capacitance and one soil water 

tension based device. SWM equipment was selected to represent models typically available to Mallee 

irrigators with reasonable after market support (Table 2). 

Irrigators performed soil water monitoring data downloads in keeping with the intention of the project to 

create awareness and training of irrigators in soil water monitoring. Laptop computers were loaned to 

irrigators to enable downloading where necessary. Monthly offers of assistance and checks on progress 

were performed. Soil water monitoring data was collected at least three monthly from irrigators to 

review data. 
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Table 2 Installation details of soil water monitoring equipment for each site. 

Site ID Equipment Measurement Type Installation Depths 

4 T4e UMS externally 

refillable tensiometers and 

star logger 

Tension (kPa) 20, 40, 60, 80 and 120cm 

Green Light/Red Light 

90cm probe with Odyssey 

logger 

Capacitance (VWC %) 

* 

10, 30, 50, 70 and 90cm 

SoluSampler soil solution 

extractors** 

Soil solution 2 x 20, 40 and 60cm 

9 GB Lite gypsum block 

sensor, GBug Logger and 

MEA retriever 

Tension (kPa) 5, 20, 20 on side of mound and 

40cm 

EnviroScan Easy Ag probe 

and Solo logger 

Capacitance (VWC %) 10, 20, 30 and 50cm 

SM200 Sensors and TBug 

logger** 

Capacitance (VWC %*) 20, 30, 40 and 60cm  

SoluSampler soil solution 

extractors** 

Soil solution 3 x 20, 40 and 60cm 

Davis tipping bucket rain 

gauge with Odyssey data 

logger** 

na na 

13 T4e UMS externally 

refillable tensiometers and 

star logger 

Tension (kPa) 20, 40, 60, 80 and 120cm 

Green Light/Red Light 

90cm probe with Odyssey 

logger 

Capacitance (VWC %) 10, 30, 50, 70 and 90cm 

SoluSampler soil solution 

extractors** 

Soil solution 2 x 20, 40 and 60cm 

16 GB Lite gypsum block 

sensor, GBug Logger and 

MEA retriever 

Tension (kPa) 5, 20, 20 on side of mound and 

40cm 

EnviroScan Easy Ag probe 

and Solo logger 

Capacitance (VWC %) 10, 20, 30 and 50cm 

SoluSampler soil solution 

extractors** 

Soil solution 2 x 20, 40 and 60cm 
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Site ID Equipment Measurement Type Installation Depths 

20 GB Lite gypsum block 

sensor, GBug Logger and 

MEA retriever 

Tension (kPa) 5, 20, 20 on side of mound and 

40cm 

GB Lite gypsum block 

sensor, GBug Logger** 

Tension (kPa) 10, 20, 30 and 40cm 

EnviroPro probe and logger 

with radio download 

Capacitance (VWC %), 

Temperature (ºC) and 

Salinity (dS/m) 

10, 20, 30, 40, 50, 60, 70, 80, 90, 

100 and 120 

SoluSampler soil solution 

extractors** 

Soil solution 2 x 20, 40 and 60cm 

21 GB Lite gypsum block 

sensor, GBug Logger and 

MEA retriever 

Tension (kPa) 5, 20, 20 on side of mound and 

40cm 

EnviroPro probe and logger 

with radio download 

Capacitance (VWC %), 

Temperature (ºC) and 

Salinity (dS/m) 

10, 20, 30, 40, 50, 60, 70, 80, 90, 

100 and 120 

SoluSampler soil solution 

extractors** 

Soil solution 2 x 20, 40 and 60cm 

* VWC: Volumetric Water Content. ** Purchased with additional RSSA and Board funds 

 

The specifications of soil water monitoring equipment installed at project sites are described in Table 3. 
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Table 3 Soil water monitoring equipment specifications 

Product 

Name 

Manufacturer, 

Distributor 

Measurement 

Range 

Logging 

Interval 

Download Method Storage 

Capacity (at 

set logging 

interval) 

EnviroPro ETS Envirotech 

Solutions 

0-60% VWC 1 hour Radio telemetry, in 

office 

30 days 

EnviroScan 

EasyAg probe 

with Solo 

logger and 

SoloPorter 

Sentek, 

AgriExchange 

0-100% VWC 1 hour SoloPorter - 

wireless, in field 

83 days 

Green Light 

Red Light 

Integrated 

Monitoring 

Technologies 

Pty Ltd 

0-50% VWC 1 hour Laptop computer via 

cable, in field 

266 days 

SM200 

sensors, TBug 

logger, MEA 

Retriever 

Delta-T Devices 

Ltd, 

Measurement 

Engineering 

Australia 

0 to 50% VWC 15 

minutes 

MEA Retriever - 

wireless, in field 

28 days (20 

days will be 

stored at 2 hour 

intervals) 

GB Lite 

sensors, GBug 

logger, MEA 

Retriever 

Measurement 

Engineering 

Australia 

 -10 to -200kPa 2 hours MEA Retriever - 

wireless, in field 

20 days 

T4e 

Externally 

Refillable 

Logging 

Tensiometers, 

Pro-logger 

UMS 

(Germany), 

Measurement 

Engineering 

Australia 

-1000hPa to 

850hPa  

10 

minutes 

Laptop computer via 

cable, in field 

316 days 

 

Note: while there are many variations available for each product, this table only lists the options of the 

equipment used in the project. 
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3.2 Soil Solution Samplers 

Soil Solution Samplers (SoluSamplers), previously owned by RSSA (not HAL funded), were installed at 

each pivot site enabling soil solution samples to be taken during the season. SoluSamplers were installed 

one third, two thirds depth and just below the crop root zone (Figure 1). Soil solution salinity levels were 

measured with portable field meters from soil water samples collected from the SoluSamplers.  

SoluSamplers were provided to growers as a tool to monitor root zone salinity and soil salinity, in 

conjunction with monitoring of irrigation water quality. 

Figure 1. Installation depths of SoluSamplers in Potatoes 

20cm

40cm

60cm

 

 

3.3 Irrigation Records 

Participating irrigators were encouraged to keep comprehensive irrigation records. Irrigators were 

provided with an irrigation record template (Table 4) at the start of the irrigation season enabling them to 

record irrigation event dates, number of pivot passes per event, pivot speed setting per pass, planting 

patches and pivot sections irrigated by each pivot pass were also sought. The template includes water 

meter readings before and after irrigation events. Comments were also sought regarding crop growth 

stage or any relevant issues affecting irrigation. One irrigator was able to provide records in their own 

pre-existing paper based irrigation record system, while another irrigator provided records from an 

automatic controller located at the pivot centre. 
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Table 4 Irrigation Record Template 

Property: Site:
Date No. 

Passes

Speed Meter 

Reading

Comments & 

Crop Stage

21/02/2008 1 80 1 2 3 4 125964 Wet Up

22/02/2008 1 100 1 2 126534 Drift Control

Sections/Degees

 

3.4 Irrigation Recording and Evaluation System IRES™ Software 

Irrigation records provided by irrigators were entered into IRES™ software by the Irrigated Crop 

Management Service, RSSA. This software automates the complex calculations for calculating irrigation 

depths, volumes, daily water balance in crop root zones and water use efficiency indicators for each 

planting patch within a pivot. The IRES software also enables irrigation depths and volumes to be 

calculated or partitioned for specific crop management phases during the irrigation seasonIrrigators are 

able to combine irrigation records, rainfall and daily weather data from an automatic weather station in 

IRES, to calculate daily water balance in crop root zones.  This is referred to as the Simulated Soil Water 

Trace. Refer to Appendix 1 regarding the assumptions of crop information used within IRES.   

 

3.5 Crop Water Partitioning 

The simulated soil water trace produced by IRES was partitioned into the 5 growth stages.  

1. “Wetting up” which included preparing a new pivot site for planting the crop.  

2. “Soil drift control” irrigation water to provide enough soil moisture so that the recently 

cultivated bare soil is not eroded by wind.  

3. “Crop Growth” from emergence of the new plants to the time when the plants are no longer 

using moisture for plant growth. Typically to either plant death or spray off following 

maturity.  

4. “Harvest/storage” which includes irrigation water applied post maturity to store potatoes in 

the ground until harvest.  

5. “Cover crop establishment” irrigation water applied following harvest to establish a cover 

crop. Irrigators provided the growth stage information with their irrigation records. 

3.6 Centre Pivot Irrigation System Assessment 

Pivots were assessed for performance so that confidence could be obtained in the application rates and 

operating pressure.. Centre pivot irrigation system assessments were carried out on five of the six sites, 

to identify Distribution uniformity and Coefficient of Uniformity. Coefficient of uniformity is an 

indicator of how evenly water is applied across the pivot.  

The details of undertaking a Centre Pivot Irrigation System assessment are located in Appendix 2. 

An example of pivot assessment results provided to irrigators is shown in Table 5 and Figure 2 shows 

the catch can results collected during the pivot assessment. 
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Table 5 Example of Pivot Assessment Results 

Coefficient of Uniformity – CU (%) 91.77 

Distribution Uniformity – DU (%) 88.80  

Average 100% Application Depth – Spec. (mm/pass) 5.5 

Average 100% Application Depth – Meter (mm/pass) 5.81 

Average 100% Application Depth – Cans (mm/pass) 5.13 

Apparent Losses Between Pivot and Ground (%) 11.7 

Maximum Average Application Rate (at end of Pivot) (mm/h) 87.23 

Pressure Loss Along Lateral (kPa) 150 (260 – 110) 

Minimum Pressure (kPa) 110 

Average Wind Speed during test (km/hr) 6.56 

 

Figure 2 An example of the Coefficient of Uniformity graph provided to irrigators produced from 

pivot assessment catch can results 
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3.7 Extension activities / field day 

To assist the technology transfer and inform irrigators of the project there were many occasions where 

irrigators were offered the opportunity (one on one or group sessions) to be involved, updated and 

informed of the projects progress, and given technical advice on the use and installation of SWM 

equipment and software.  

Several group and public events were held, these included: 

o Workshop held in July 2006 (prior to approval of funding application) 

o Workshop held in July 2007 

o Field Day held August 2008 (program flyer attached in Appendix 4). 

The workshop events were advertised and irrigators were invited through a contacts database linked to 

those who held a water licence within the Mallee, and more specifically interest was generated through a 

local and informal Mallee Irrigator group.  

The Field day event was considered the major event of the project and „wind-up‟ for the project. This 

event was advertised to a broader potato industry network, through radio, newspapers and growers 

magazines, and the Board networks. Speakers presented from the Potato industry relevant bodies, such 

as the South Australian Potato Industry Trust and Industry Advisory Committee for Potatoes & Industry, 

Development Board for Horticulture. The field day involved an on-site visit of a neighbouring potato 

growing property, which had recently had several different SWM equipment types installed. Equipment 

suppliers were available on the day to provide information on how the product operates and also to gain 

information from the Irrigators on what they find important when using the equipment. 

To assist the project direction an informal Steering Committee was formed with staff of the Board and 

RSSA. The Steering Committee met every two to three months. They provided a useful forum for 

project planning, but also collated ideas on how to provide support to irrigators during the installation 

and use of the SWM equipment. 

 

4. EVALUATION AND MEASUREMENT OF OUTCOMES. 

4.1 Irrigator Questionnaires 

As part of the broader “Assessing Crop Water Use Project” there was a task to evaluate knowledge and 

use of monitoring tools and record keeping that assists in improving water use efficiency. This included 

questioning the adoption of information learnt through irrigation training and support programs that have 

been provided in the past by the Board and other technical advisers.  

A baseline survey was undertaken in 2007 to gauge Irrigators‟ attitudes and management practices 

regarding irrigation record keeping, soil water monitoring and scheduling methods. The survey was 

conducted one on one with the irrigators. A follow up survey was conducted in September 2008 to 

identify any change in practices, record keeping and attitudes towards the adoption of monitoring 

technologies that improve crop water use. 

The survey conducted in 2007 was with ten irrigators after the first year of the project. The survey 

included seven potato producers of which five were included in the 2008 soil water monitoring 

demonstration sites. The follow up survey conducted in 2008 interviewed 7 of the 9 participating 

irrigators, 5 of which were also part of the HAL funded project. Refer to Appendix 3 for the 

questionnaire used in 2007 and 2008. 
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DISCUSSION 

 

5.1 Soil Water Monitoring Equipment 

The following section provides examples of the outputs from the different soil water monitoring 

equipment software programs provided to participating irrigators. The data range is typically shown on 

the bottom axis and the soil water content or tension scale is usually shown on the left axis (except for 

M-Log software). Readings for sensors are often displayed in different colours so they are easily 

distinguished.  Not all software is capable of setting field capacity lines or refill points, hence the reason 

this is not always shown on the graphs.  Experience and observations over multiple irrigations are 

required to establish meaningful full and refill lines. Consultants and equipment retailers should be able 

to assist in setting these.   

 

Figure 3 is an output from MEA Bug software of GBug data at Site 9. It shows that the site was always 

kept above the refill point of -20 kPa and for the majority of the time it was also above the full point of -

10 kPa. The 20 and 40cm sensors were often not visible in the graph, showing that during these 

occasions the GBLite sensor was too wet for the designed measurement range. There were two periods 

where some data was lost due to an extended period between data download by the irrigator, which was 

part of the learning experience. The blue trace is the 20cm sensor buried on the side of the planting 

mound and the gold trace is in the centre of the mound. The sensor on the side of the mound showed 

more wetting and drying, whereas the 20cm sensor in the mound was consistently wet. This is most 

likely due to evaporation from the soil surface. It demonstrates the importance of appropriate location of 

sensors in the crop root zone to provide representative readings of average root zone conditions. 

Figure 3 MEA Bug Software GBug outputs 
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A set of SM200 sensors were also installed at Site 9 (Figure 4). The SM200 sensors were able to 

measure the full soil water content range encountered at Site 9. Soil water content could be monitored 

within the sensor range for the entire period. Figure 4 shows one period of data loss around May 25
th

, 

where data was lost by the GBug but not by the SM200. The SM200 stores 28 days of data compared to 

20 days by GBugs. This may be an important consideration by irrigators who wish to use soil water 

monitoring data to review irrigation history rather than for daily irrigation scheduling. The latter 

required frequent download of data to assist irrigation management decisions. 

 

Figure 4 An SM200 graph measuring percent water at Site 9 
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The Green Light Red Light soil water monitoring device uses Odyssey software to display soil water 

content. An example from Site 4 (Figure 5) demonstrates how irrigators can monitor different drying 

and wetting patterns within the root zone or deeper soil profile. The 10cm and 30cm sensors are rapidly 

changing, whereas the deeper 70 and 90cm sensors were more stable and took longer for the water 

content to increase following irrigations. Noticeable increases in soil water content by sensors placed 

below the root zone usually indicate deep drainage events, which may be desired for leaching salt but 

will also remove nutrients if overdone. Irrigators are able to monitor the extent of leaching irrigations 

from separate layer graphs. During the initial crop growth period in February to mid-March the graph 

was tracking well, then larger irrigation events increased soil moisture at 70 and 90cm depths, indicating 

deep drainage from irrigation during this period. After the crop died off at the start of June, irrigations 

decreased with soil moisture gradually reducing apart from rainfall events causing increases. 

 

Figure 5 Odyssey software soil water trace of Green Light Red Light soil water content readings  
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Software for sensors measuring percent water content usually provides summed graphs for selected 

sensors. The graphs may either simply sum the readings for each selected sensor or may also add 

interpolated values for soil layers without sensors based on readings from installed sensors. Neither 

provides absolutely accurate values of soil water content unless calibrated. However, this is not 

necessary for irrigation scheduling. Relative changes in soil water content and trends are very useful in 

assisting irrigation management decisions. Site 4 provides an example of a summed graph for sensors at 

10cm, 30cm and 50cm from a Green Light Red Light monitoring device (Figure 6). Irrigators are able to 

use the summed graphs to obtain an indication of the general trends in soil moisture over the whole crop 

root zone. The graph shows total percent moisture for the profile. Experience and observations over 

many irrigations are required to establish meaningful full and refill lines. Consultants and equipment 

retailers should be able to assist in setting these. 

 

Figure 6 Green Light Red Light summed graph of 10cm, 30cm and 50cm sensors in the root zone 
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The Irrimax software for EnviroScan Easy Ag Probe produces two formats of presenting soil water 

content. One of these formats is Figure 7, which is a separate layer graph of sensors at Site 9. The traces 

show the progressive infiltration of water draining through the profile. The 10cm sensor responds soon 

after irrigation with a large increase in soil water content. The wetting front subsequently moved through 

the profile to the 50cm sensor, which responded more slowly, with a smaller increase in soil water 

content. An example of how separate sensor traces respond to a wetting front as it moves through the 

profile occurs on 7
th

 July 2008. Figure 7 provides a good example of soil water monitoring separate 

layer graph. There are no breaks in the traces and water applications and depths are easy to identify. 

Horizontal and vertical scales can be modified to increase readability of data or select periods of interest 

for closer inspection. 

 

 

Figure 7 Separate layer graph for sensors at Site 9 produced by IrriMax software 
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M-Log software is used with the EnviroPro SWM device to produce a stacked soil water graph for Site 

20 as shown in Figure 10. Sensors are installed at 10cm intervals through the root zone. The graph 

shows soil moisture from sensors at every 10cm, which is useful to track how water is moving through 

the profile. Close sensor spacing also provides more accurate summed graphs. Moisture contents at 40 

and 50cm are higher than surrounding depths, indicating this is where the high moisture levels exist. 

Most irrigation events appear to be reaching 50cm with fewer reaching 60cm. Note the time scale on the 

bottom axis is in weeks from 1
st
 of January, not days of the month providing lower time resolution for 

interpreting data. 

 

Figure 10. Stacked soil water trace produced by M-Log software and EnviroPro device 
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The T4e continuous logging tensiometers measure tension (kPa). Magpie 2 software is used to produce a 

graph from the T4e tensiometers installed at Site 4 (Figure 11). The sensors show good response to 

irrigation events. This product requires regular maintenance. Poor data occurs if the ceramic cup is 

allowed to dry out, as shown in the 20cm sensor from 20
th

 May until 6
th

 June, when it was refilled. The 

graph indicates that there was an initial wetting up period from 29
th

 February to 23
rd

 of March. From 

then on the soil profile remained close to field capacity for most of the growing season.  

 

Figure 11 Graph of T4 continuous logging tensiometers produced with Magpie 2 software 
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Figure 12 shows separate layer traces for T4e tensiometers installed at Site 13, zoomed in to a one week 

period from 19
th

 to 26
th

 of April. Rapid declines in soil water tension are associated with daily irrigations 

of 5.1mm. The deepest sensor at 120cm shows large fluctuations. Sensors at the top three levels are 

consistently at field capacity. 

 

Figure 12 Wetting and drying cycles displayed by T4 tensiometers 
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5.2 Soil Solution Samples 

Figure 13 is a graph of irrigation, rainfall, ETo and soil solution salinity (dS/m) obtained from the 

SoluSamplers at Site 9. The SoluSamplers were installed at depths of 20cm (squares), 40cm (circles) and 

60cm (triangles).  

 

At the start of the period ECsw (electrical conductivity of the soil water) was close to 8 dS/m for each 

depth. Over the period salts from 20 cm leached into the 40 cm layer. As the plants were extracting a lot 

of water at 40cm a salt bulge appeared in the 40cm layer. By the end of the period all depths were in a 

relatively steady state due to leaching by irrigation and rainfall and less extraction by plants as they died 

off. 

 

It is important to note that EC obtained from soil solution samples is not equal to EC measured by ECe 

saturated paste extract as seen in conventional soil sample results. As a guide, 1ECsw (dS/m) is 

approximately equal to 2 ECe (dS/m). According to FAO Irrigation and Drainage Paper 29 (1987) the 

limit of ECe where potatoes will still produce 100% of potential yield is 1.7dS/m. This means that a 

limit of 3.4 ECsw dS/m is where crop yield may begin to reduce. However, this does not take into 

account what type of salt is applied, as a lot of fertiliser is applied to potatoes regularly during the 

growing season, the high ECsw may be partly explained by this. Further study and analysis is required to 

separate fertiliser effects from salinity. 

 

 

Figure 13. Soil solution salinity from SoluSamplers 

Electrical Conductivity (dS/m) of Soil Solution at 20, 40 and 60 cm depths with Irrigation, Rainfall and ETo

Site 9 - Potatoes under Centre Pivot Irrigation (2008)

0

4

8

12

16

23/05/08 30/05/08 6/06/08 13/06/08 20/06/08 27/06/08 4/07/08 11/07/08 18/07/08 25/07/08 1/08/08

E
C

sw
 (

d
S

/m
)

0

5

10

15

20

Ir
ri

g
at

io
n
, 
R

ai
n
fa

ll
 a

n
d
 E

T
o
 (

m
m

)

Irrigation (mm) Rainfall (mm)
Ave. 20cm Soil Soluiton EC Ave. 60cm Soil Soluiton EC 
Ave. 40cm Soil Soluiton EC Evapotranspiration (mm)

 

 



20 | P a g e  

5.3 Irrigation Records 

Five of the six participating irrigators maintained and provided records sufficient to calculate water use. 

One irrigator provided irrigation records without sufficient detail and results would have to be 

interpolated. This site has been left out of the analysis for this reason. Two of the six participating 

irrigators provided meter readings for every event which allowed regular reconciliation of calculated 

irrigation depths and volumes with water meter readings. Two of the six did not or were unable to keep 

regular meter readings, 1 of which had a faulty meter. Two of the six kept frequent enough meter 

readings to reconcile irrigations. All participating irrigators provided crop planting dates and crop water 

use period dates. 

The extent of irrigation records kept by the irrigators was extremely variable. Potato irrigators are very 

time poor, limiting the amount of time available for record keeping and information they are able to 

record. Despite this all but one irrigator provided good records of irrigation event dates, number of 

passes and pivot speed, enabling irrigation depths to be calculated for crop water use partitioning and 

daily water balance. Irrigation record templates need to clearly describe essential information while 

minimising effort required. 

 

5.4 IRES™ Software 

IRES is a useful tool for monitoring irrigation, by plotting irrigation and rainfall applied to a planting 

patch relative to the theoretical crop water requirement at any stage during the season applications 

relative to theoretical requirements and water budgets. As an example of how this operates, theoretical 

daily crop water use for Site 20 is shown by the grey line in Figure 14. It can be seen from the position 

of the blue line relative to the grey line that the irrigation and effective rainfall applied to Site 20 were 

slightly higher than the theoretical crop water requirement (ETc). Site 20 received the least water 

relative to crop evapotranspiration. 

Figure 14. Cumulative irrigation, rainfall and crop evapotranspiration from IRES software 
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In contrast Site 13 (Figure 15) shows a sharp increase in cumulative irrigation and effective rainfall 

applied during late February and March relative to cumulative crop evapotranspiration (ETc). In this 

case water applied is substantially greater than theoretical crop water requirements. This suggests 

monitoring the difference may provide an opportunity to improve water use efficiency. 

 

Figure 15 Cumulative irrigation, rainfall exceeding crop evapotranspiration 
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SWM equipment provides measurements for a very small volume of soil often at one site or point within 

a field. SWM equipment are often considered as point measurements, that unless very well located and 

installed, may not reflect average conditions within the field. In contrast the daily water balance or 

simulated soil water trace generated by IRES represents average conditions over the whole centre pivot 

or planting patch area. Figure 16 shows an example of a simulated soil water trace from Site 20.  

 

Figure 16. Simulated soil water trace from Site 20 produced with IRES software. 
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5.5 Crop Water Partitioning 
Using the SWM equipment, planting dates, irrigation records and meter readings the project was able to 

determine crop water partitioning. The majority of water was applied during the crop growth period. 

Total water applied varied from 474 to 789mm/crop (Figure 17). 

The cover crop establishment period has been omitted from this report because many sites are still in the 

cover crop establishment phase.  

It should be noted that water use efficiency during this project was significantly based on the calculation 

of drainage as an indicator of water use efficiency. Therefore where water had been applied where there 

was little or no plant material (e.g. wet up, harvest), bare soil Kc values were used. The results show 

high water use efficiency, where soil profiles were dry at the beginning and as long as there was little or 

no drainage. Ideally, a larger scale project could assess other measures of water losses, leading to 

reduced water use efficiency during crop production, such as application losses which may occur 

through wind effects, planting dates, unsuitable climatic condition and general management practices, 

such as how long the potatoes are stored in the ground waiting for suitable market prices and harvest 

 

Figure 17 Depth applied during each growth stage 

Mallee Potato Crop Irrigation Partitioning - Depth Applied (mm)

Summer Planted Potatoes under Centre Pivot Irrigation (2008)
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Figure 18 shows that the wetting up stage had the highest water use efficiency which can be explained 

by the fact that there were less frequent irrigations applied so less water was lost to drainage.  

 

The aim of the project was to increase knowledge and awareness of SWM equipment.  The change from 

area based allocation to volume based licences will force irrigators to become more aware of the amount 

of water they are using for irrigation.  There is currently no district best practice, other than what is 

required by the MPWA Water Allocation Plan (WAP) 

 

Water Use Efficiency levels are determined by the MPWA WAP, whereby water shall only be allocated 

for irrigation where the use of the water shall achieve an irrigation efficiency of at least 85%. 

 

“Irrigation efficiency” means the proportion (expressed as a %) of the water applied to land and 

effective rainfall combined that is used or retained by a crop on that land quantified by measurement of 

(including but not limited to): 

(a) total amount of water applied by irrigation (mm/year); 

(b) annual effective rainfall (mm); 

(c) irrigation scheduling (being the amount of water applied in each 

irrigation event in mm); 

(d) water tight integrity of irrigation system; and 

(e) pan evaporation. 

 

Figure 18 Seasonal Water Use Efficiency Indices 

Mallee Potato Crop Irrigation Partitioning - Seasonal Water Use Efficiency Indicies

Summer Planted Potatoes under Centre Pivot Irrigation (2008)
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5.6 Centre Pivot Irrigation System Assessment 

Forty percent of pivots were classed as very good, while the remaining pivots were classed as good, as 

seen in Figure 19. 

Coefficient of uniformity is an indicator of how evenly water is applied across the pivot. The formula is 

in Appendix 2. Figure 19 shows the coefficient of uniformity for each site on the left axis and the pivot 

performance standard category on the right axis. Forty percent of pivots were classed as very good, 

while the remaining pivots were classed as good. 

 

Figure 19. Comparison of CU results 

Comparison of Coefficient of Uniformity results from Centre Pivot Assessment
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During the project it was also recognised that wind effects can largely interfere with pivot performance 

and water applied to the crop  Pivot assessments were undertaken to give an awareness of the conditions 

under which irrigation was occurring. 

 



26 | P a g e  

5.8 Evaluation and Measurement of Outcomes. 
2007 Irrigator Survey Results 

The survey results indicated 80% of participants had completed Mallee Care Irrigation management 

training courses, all stating the course was useful. SWM equipment was in use by 30% of irrigators prior 

to the project. An additional 30% had previously used SWM equipment but ceased use before the 

project. Reasons for not using SWM equipment included expense, frequent repairs and high cost of 

reinstalling equipment for subsequent crops. Of those not using equipment 30% had not found a system 

that suited their needs. 

Irrigators scheduled irrigations by modifying irrigation according to growth stage, plant appearance, 

hand digging to check soil water status around roots systems, tracking daily weather data, and waiting 

for calm conditions. The 30% that use SWM equipment use the data for irrigation scheduling. 

Meter readings were kept by 60% of the irrigators prior to the project. A couple of irrigators kept pump 

hours. Only one kept comprehensive irrigation records prior to the project. Some kept irrigation records 

but in variable format and extent of information. After the first year 60% of irrigators found the 

comprehensive irrigation records useful. All but one of these indicated they would continue to keep 

records. Of the remaining, 30% were not sure the effort was worthwhile. Reasons for not continuing 

record keeping included difficulty in collecting information by numerous personnel involved in 

irrigation management, preferred a software alternative rather than paper system and only one did not 

see the benefit. 

Irrigators were interested in support such as a suitable version of IRES for pivots with training and 

support, assistance with system modifications to improve performance, SWM equipment demonstration, 

assistance in interpreting IRES software inputs and outputs, benchmarking comparison with other 

irrigators and feedback on performance.  

2008 Irrigator Survey Results 

It is important to note that large changes in irrigator attitudes to soil water monitoring and especially 

their management practices may not necessarily be experienced during the first year of using the new 

technology. Experiences from other irrigators has shown that it takes at least a season of observation of 

the soil water trace and the behaviour of the trace at different times before irrigators start using it as a 

decision making tool. This level of use of the technology is more likely to occur in successive seasons. 

The survey generally highlights the benefits of using SWM equipment has outweighed the negatives.  

Over all, the participants have been able to gain good information about their crops and irrigation 

practices through using the equipment.  It has enabled participants to generate a baseline of soil moisture 

for their crops, and tailor their irrigation scheduling/practices to optimise the soil moisture content for 

crop health.  

The priorities for equipment types have been: 

 Ease of use – 86% 

 Continual logging – 86% 

 Remote download – 71% 

 Read results and being able to respond within 1-2 days – 57% 

 Detecting wetting fronts and potential fertiliser penetration – 57% 

 Low cost – 43% 

 Easy to install and remove – 29% 

 Software features – 29% 
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The value of the equipment varied greatly for each participant, it depended on the trial site selected.   

Generally the areas were quite variable, especially within crop, so more than 1 site per crop would 

increase the value of the equipment.  Soil types and crop varieties varied from pivot  to pivot, so 

equipment would need to be in each crop to provide a better picture of soil moisture movements.   

SWM equipment is only one tool employed by participants to monitor crop water use requirements.  

General observations of plant health, digging the soil, and using agronomy support are also important 

along with SWM equipment.  The equipment has enabled growers to get a better understanding of their 

crops by comparing visual assessments with the data collected. The majority of participants have made 

no change to the frequency or amount of irrigation record keeping since the trial has started.  71% of 

participants are keeping records of each irrigation event, with 43% doing so for the trial site only. 

The majority of records are kept in paper based systems (86%).  Of this 86%, half are also keeping 

computer based records (only 2 are using IRES).  Almost all of the participants will continue to keep 

irrigation records.  The benefits to keeping records include: 

 Being able to see how much water is being pumped over the season; 

 Determine the average amount of water being used over season, and being able to track 

allocations; 

 For records and crop history; 

 Generating a baseline of information for permanent plantings; 

 Comparison with previous years; 

 Can estimate when more or less water will be used throughout the season. 

Overall, the use of SWM equipment is seen by all participants as increasing knowledge of crop water 

use requirements, and irrigation management.  Some participants were unaware of water movement 

through  the profile, but are now able to track soil moisture levels and correct before they have a 

detrimental effect on plant health. 

All participants would like to continue with the project with current plantings, and into the next 

season. 

 

The project has created an awareness of available soil moisture monitoring equipment.  Until allocations 

are converted from being area based to volumetric, growers are unlikely to improve practices.  The 

changes to water allocations will make it more important for growers to be irrigating efficiently. 
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6. Recommendations 

6.1  Soil Water Monitoring Equipment 

Table 6 – Usability of Soil Water Monitoring Equipment 

Product Name 
Technology 
Type 

Download 
Method 

Storage Capacity 
(logging interval) 

Ability Import 
Weather, 
Irrigation 
Data 

Ability to 
Enter Full & 
Refill Points 

Ease of 
Installation & 
Removal 

Ease of collecting 
data - growers view 

EnviroPro 
Capacitance, 

Temperature & 
Salinity 

Radio, in 
office 

30 days Yes Yes 

Recommended 
that supplier 
installs, easy 

to remove 

Good having remote 
download and 

salinity readings 

EnviroScan EasyAg 
probe with Solo logger 
and SoloPorter 

Capacitance 
SoloPorter - 
wireless, in 

field 
83 days Yes Yes 

Recommended 
that supplier 
installs, easy 

to remove 

Easy to watch what's 
happening and 
interpret data 

Green Light Red Light Capacitance 

Laptop 
computer 

via cable, in 
field 

266 days 
Yes (irrigation 
and rainfall) 

Yes 

Recommended 
that supplier 
installs, easy 

to remove 

Too little data, too 
late, but easy to 

remove 

SM200 sensors, TBug 
logger, MEA Retriever 

Capacitance  

MEA 
Retriever - 
wireless, in 

field 

28 days (20 days 
will be stored at 2 

hour intervals) 
Yes Yes 

Easy to install 
and remove 

  

GB Lite sensors, 
Gbug logger, MEA 
Retriever 

Tension (kPa) 

MEA 
Retriever - 
wireless, in 

field 

20 days Yes Yes 
Easy to install 
and remove 

Easy to use, but not 
best data 

T4e Externally 
Refillable Logging 
Tensiometers, Pro-
logger 

Tension (kPa) 

Laptop 
computer 

via cable, in 
field 

316 days No Yes 

Recommended 
that supplier 
installs, easy 

to remove 

Quite detailed data 

Note: while there are many variations available for each product, this table only lists the options of the equipment used in the project 

  
In many cases it is recommended that Equipment suppliers install the equipment, at least for the first installation as incorrect installation  

  
(such as air gaps, incorrect angles of sensors and incorrect wiring can cause errors. If Irrigators are carefully they are able to remove the equipment themselves. 
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All of the equipment are very worthwhile and have their good points. The following comments result 

from the experiences of irrigators and project officers using the equipment. 

Figure 20 shows the consequences of infrequent data collection. The MEA GBug logs the sensor 

readings every two hours and stores up to 20 days of data. A recommendation to download at least once 

a fortnight was given to irrigators but data was still lost at several sites. Some equipment such as the 

Green Light Red Light and T4e tensiometers, had larger storage capacity and were more forgiving of 

longer intervals between data download. 

The important learning point is that irrigators need to be aware of the storage capacity of the in-field 

logger and encouraged to download more frequently than the storage capacity of the device. Experience 

from the project indicated fortnightly download is the maximum recommended interval. This is essential 

to avoid data loss and to make use of data for irrigation management decisions. 

 

Figure 20 Missing soil water monitoring data due to infrequent download 
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A major advantage of radio linked software is that it allows download from an office. However, the 

range may be limited depending on distance, topography and site conditions. Both EnviroPro sites had 

the advantage of remote downloading, however download was not always straightforward. Problems 

were encountered due to undulating land and the logger in the field was not in line of site with the aerial. 

Taller aerials will fix these problems in most situations. 

Potato irrigators aim to keep their soil profiles wetter than -20kPa. SWM equipment varies in sensitivity 

in the wet and dry ranges. It is essential that SWM equipment used for potato production is sensitive and 

responsive in the wet range (less than -20kPa). 

There are obvious differences in the user-friendliness of the different software packages. Irrigators found 

the IrriMax and MEA Bug software the easiest to use. Both programs have been available for a long 

time and have been refined over time. The Magpie 2 software program was also easy to use with a lot of 

advanced functions. The M-Log and Odyssey software were more difficult to navigate around. The M-

Log stacked graph axis scales were difficult to interpret. The Odyssey software has limited graphing 

functions. 

In terms of the equipment and download user friendliness, irrigators reported the GBug and SM200 the 

easiest to use. Both types of equipment use the MEA Retriever which does not require downloading 

cables. The EnviroScan EasyAg was also easy to use because of the recently developed SoloPorter that 

does not need cables. It connects to a computer via a USB cable. The T4e tensiometer although very 

sensitive in detecting soil water conditions at the wet end, required the most maintenance. Each 

tensiometer tube needs to be refilled periodically. 

Equipment that required a laptop for downloading posed difficulties such as limited battery life and 

difficulties viewing the screen outdoors on sunny days. Any equipment that requires a serial port 

connection to the computer can create extra difficulty. Most modern computers do not have a serial port 

which means USB to Serial Port converters need to be used. These can create issues with installing the 

correct drivers and port recognition. 

Despite frequent encouragement from project staff, some irrigators did not alert project staff to any 

issues that emerged. In one case project staff were not alerted to a broken aerial and found it during the 

next property visit, resulting in data loss. In another case an irrigator forgot to restart the logger after 

downloading. Consequently the next download attempt was unsuccessful resulting in data loss. This 

highlights the importance of rectifying problems with the equipment as soon as possible, if the data is to 

be of high value. 

Soil moisture expressed in volumetric water content (%) is difficult to interpret without knowing the soil 

type and meaningful relative full points, refill points and onset of stress points. This is particularly 

crucial in soil types of limited water holding capacity such as sands. For example sands store 

approximately 9.2% soil water at field capacity and 3% at permanent wilting point. Whereas sandy 

loams have a greater range storing approximately 19% at field capacity and 7.5% at permanent wilting 

point (Murray Highland Soils). It is recommended the Irrigators using all SWM equipment have a good 

understanding of the soil types the crop is growing on. 
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6.2 Irrigation Record template 

Irrigation records provided by irrigators from 2008 have highlighted the need for irrigation record 

templates to be less open to interpretation on information sought. The following changes should be made 

for subsequent studies. The single water meter reading column should be replaced with a start meter 

reading and end meter reading column, so that it is clear to the person processing data when the meter 

reading is taken. The meter reading units should be requested on the template to avoid confusion 

between kilolitres and megalitres. A crop calendar template should be included which clearly describes 

crop growth stage terms and dates. This would minimise the need for following up contact with 

irrigators to obtain missing information. 

 

6.3 Evaluation 

Irrigators are generally interested in the equipment, but there are other demands and interests for their 

time, such as production and plant health. There were comments made during the survey, that “hands 

on” methods such as digging the ground to look at soil moisture is still important, as the SWM 

equipment is only in one location under the centre pivot.  

There continued to be a strong concern about the conversion of the water licences from an area based 

allocation to a volume (due to occur within 12 – 18 months). It was felt by the project staff that when the 

conversion of the water licence occurs, Irrigators will feel they have a stronger requirement to watch and 

justify their water use. This will in turn create a stronger need for the SWM equipment. Future projects 

offering support to Mallee Irrigator would be best focused on agronomy and production and the natural 

resources management benefits as the secondary focus. Any projects of this nature will need to be 

conscious of time limitation to the irrigation business.  
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Appendix 1  

IRES Assumptions: 

The following information sources and assumptions were used in IRES software to calculate daily crop 

root zone water balance and field application efficiency. Daily Evapotranspiration (ET0) and rainfall 

were sourced from the nearest the Board automatic weather station, which was either Peebinga or 

Parilla. Crop coefficients (Kc) from FAO56 were adjusted according planting date and crop calendars 

provided by the irrigators. Initial crop coefficients (Kcini) were determined according to FAO56 

methodology. Bare soil Kc values applied between maturity and harvests were calculated by FAO56 

methodology. The typical potato root zone depth was assumed to be 0.5m. Readily available water 

stored within Potato root zones is 20mm, total available water is 40mm and irrigation refill point is 

15mm. The daily water balance starts with a soil water deficit of 50% of RAW (20mm). The root zone 

drainage rate from saturation to field capacity is typically 15mm/day for sandy soils, as determined from 

soil water monitoring data. Daily root zone soil water balances produced by IRES were compared with 

field measurements obtained from SWM equipment. 
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Appendix 2. 

Centre Pivot Irrigation System Assessment 

The following is a summary of the methodology. For details refer to the document Pressurised 

Irrigation System Audit Methods, 2005. Pivot Assessments were performed when wind speeds were less 

than 15km/hr. Catch cans were placed along the spans at 3m intervals. System operating pressures were 

measured at the pivot centre, first emitter and last emitter. Pivot rotation speed was measured over a 30 

metre test track (between marker pegs A and B in Pivot flow rates (l/hr) were determined from the 

difference between two meter readings, 15 minutes apart. Application per pass (mm) was determined 

from the specifications of the designer (catalogue) and calculated by catch can and meter readings. 

Application losses were determined from the difference in application rate (mm/pass) between the meter 

reading and catch cans. Coefficient of Uniformity (CU) and Distribution Uniformity (DU) were 

calculated from catch can tests. Algorithms for calculating CU are shown in Appendix 1. 

 

 Pivot Assessment layout 
 

 

 

 

 

 

 

 

 

 

 

Calculating Water Uniformity by the Co-efficient of Uniformity (CU) method 

 

Using the more detailed method of setting out collectors and calculating DU is described in International 

Standard ISO 11545, Determination of uniformity of water distribution. The standard uses the Co-

efficient of Uniformity by the Heermann and Hein, CUH method. 
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Where: n      is the number of collectors used    

i       is a number assigned to identify a particular collector, collector nearest to pivot point 

(n=1) and ending with i=n for the furthermost collector     

Vi    is the volume (or depth) of water collected in the ith collector    

Si     is the distance of the ith collector from the pivot point 

 Vw   is the weighted average volume (or depth) of water collected, calculated as: 

 

 

 

 

Interpretation of results using CUH   are given in the following table. 

 

 

 

 

 

 

 

 

Locations along the pivot where the depth applied is 10% higher or lower than the average depth should 

be investigated.  

 

Result CUH 

Excellent 95 - 100 

Very Good 90 - 95 

Good 85 - 90 

Fair 80 - 85 

Poor <80 
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Appendix 3. 

Evaluation - 2007 Survey 

Key Questions: 

 What level of irrigation recording prior to project? 

 Use of soil water monitoring?  If not, why not? 

 How do they schedule irrigations?  If not, why not? 

 Are Recording Sheets/IRES useful?  If not, why not? 

 Will they continue to record after project finished?  If not, why not? 

 What additional support would encourage them to continue to record? 
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Evaluation - 2008 Survey 

Section A. Soil Water Monitoring: 

 How have you found the soil water monitoring equipment so far? 

(Comment) Note which equip was installed.  Goods and bads of each equipment type 

 Which of the following are priorities for you in soil water monitoring equipment?  

(Circle as many as applicable) 

o Ease of use 

o Low cost 

o Remote download from office computer 

o Easy to install and remove 

o Software features 

o Continual logging 

o Being able to read the results and respond with irrigation within one or two days 

o Detecting wetting fronts and potential fertiliser penetration 

 Are you more interested in capacitance based (Volumetric: measures % water) or tension 

(measures kPa) based measurements? 

o Capacitance or Tension (circle one) 

 Was there enough support when using the equipment (From ICMS and/or Supplier)? 

 Rate the value or need for soil moisture monitoring equipment (1-10.) 

o If low value – what other support or resources would you prefer to help minimise water 

application or improve efficiency or crop need for water. 

o Would you use Automatic Weather Station data or water balance tool (if not using 

equip.) 

o If high value – would you buy equipment, continue to use Board equipment, need other 

support as well. 

 What is currently more important than using equipment and monitoring water use e.g. looking at 

plant health, digging the soil to check, agronomy support. 

 If you had to pay for the equipment, would you (Given that the equipment has been provided for 

free at this stage, has this prompted you to be more interested)? 

 Are you concerned about your water use when volumetric allocations come in, and do you think 

you will need this equipment? 

 Do you think the use of soil water monitoring equipment over time would improve your 

knowledge of (circle as many as applicable) 

o crop water use requirements 

o irrigation management 

o other (explain) 

 Would you like to continue participating in the project? 

o Yes or No (circle) 

 Would you like to continue to use the equipment after this crop/season is finished? (Aim to 

install all equipment into 2009 winter crop pivots, December 08-January 09 planting if possible). 

o Yes or No (circle) 

o Comments? 
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Section B. Irrigation Recording/IRES: 

 Have you changed your level of irrigation record keeping or the type of information kept since 

the survey by Mark Skewes in 2007? 

o Increase or Decrease frequency of records (circle) 

o Increase or Decrease amount of information (circle) 

 Do you keep records of 

(Circle as many as applicable) 

o Meter readings on an event, weekly, monthly or seasonal basis  

o Irrigation event dates, pivots, planting patches 

o Trial site only  

 Are your records kept on paper, computer, controller or other?  

(Circle as many as applicable) 

 Will you continue to keep irrigation records after the project has finished? 

o Yes or No (circle) 

o If no, why not? 

o If yes, what is the main benefit or use of irrigation records to you? 

 What additional support would encourage you to continue to keep irrigation records? 

 Would you be willing to switch from paper based irrigation record keeping to the IRES program 

when the pivot version is available?  

(with appropriate training and support) 

o Yes or No (circle) 

 Would you like training and assistance in adopting IRES? 

o Yes or No (circle) 
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Appendix 4. 
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