
                                          

 

FUTURE ORCHARDS TRIAL-                                                                                                                  
USE OF WETTING AGENT/ SURFACTANT TO IMPROVE WATER 

PENETRATION AND DISTRIBUTION INTO DRY SOILS OR REPELLENT 
SOILS 

 
Prepared By - Julie Godwill, Elizabeth Mace, 

 Bhupinder Kaur, Petar Bursac 

 
  



FUTURE ORCHARDS TRIAL 

1 
 

Contents 
FUTURE ORCHARDS TRIAL OUTLINE ....................................................................................................... 2 

1. INTRODUCTION ............................................................................................................................... 4 

2. OBJECTIVE ....................................................................................................................................... 4 

3. METHODOLOGY .............................................................................................................................. 5 

A. Method of determining the soil texture by ribbon (Texture by feel) ......................................... 5 

Figure 1: - Photos of the method of determining the soil texture by Ribbon technique ........ Error! 

Bookmark not defined. 

Figure 2: - Flow Chart of the Ribbon method ................................................................................. 5 

B. Method of applying surfactant in the field ................................................................................. 6 

Figure 3:  Primary School Block. Example of Core. ......................................................................... 6 

4. RESULTS........................................................................................................................................... 7 

1. Soil texture results ...................................................................................................................... 7 

Table 1- Results of the soil type of different sites .......................................................................... 7 

2. Application of Surfactant results ................................................................................................ 7 

Figure 4:  River Block #2 Soil Penetration in organic rich soils. ...................................................... 7 

Figure 5: River Block#1, compacted clay on surface, minimal penetration. .................................. 8 

Graph 1: Showing depth of penetration ......................................................................................... 8 

Table 2: Showing depth of penetration .......................................................................................... 9 

Table 3: Showing depth of penetration after applying Surfactant ................................................. 9 

5. Summary ....................................................................................................................................... 10 

Figure 6: Shepparton East Control after 1 min ............................................................................. 11 

Figure 7: Shepparton East Product A after 1 min ......................................................................... 11 

Figure 8: Grahamvale Control after 1 min .................................................................................... 11 

Figure 9: Product A after 1 min ..................................................................................................... 11 

6. Benefits or Future Uses ................................................................................................................. 12 

Product Label .................................................................................................................................... 13 

Product Label .................................................................................................................................... 14 

7. REFERENCES: - ............................................................................................................................... 15 

 

 

 

 



FUTURE ORCHARDS TRIAL 

2 
 

 

                                                      

FUTURE ORCHARDS TRIAL OUTLINE 
 

Project Title: Proof of concept trial. 
Use of wetting agent/ surfactant to improve water penetration and 
distribution into dry soils or repellent soils 

Region: Northern Victoria – Goulburn Valley 

Contact: Julie Godwill, Elizabeth Mace, Bhupinder Kaur, Petar Bursac 

Project 
Objective: 

Soil Wetting agents are designed to overcome water repellence in soils. 
Sandy soils, soils high in organic matter and potting mixes are the most 
likely to become hydrophobic.  Soils that have low anaerobic activity will 
have a non-absorbance pooling affect when water is introduced.  
Surfactants reduce the surface tension allowing water to move into the 
soils through the pores. The purpose of this trial is to observe the effect of 
wetting agents and the depth of water penetration to different types of 
treated soil. Including assessing how this can be practically applied within 
an orchard management program. 

 

 

Outline of 
Method: 

Six blocks in separate areas of east Shepparton to be assessed.  
Measurements and photographic evidence of vertical water distribution in 
apple and pear orchards to be recorded. 
 
At least two types of soil (clay loam and sandy clay) to be used for the trial. 
One sample being treated with a soil surfactant and one sample being 
water without surfactant to be used as the untreated control. 
 
Surfactant will applied at label rate using a spray unit and water applied 
after.  A core sample of 15cms will then be taken and measurements of 
water movement through the soil will be observed and recorded. 
 
Photos of water distribution in the soil will be taken post application and 
24hrs post application. 
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Milestones as defined by Petar Bursac Planned Date or Completion Date 

Trial Defined 30th June 2016 

Trial Set up Summer 2017 

Record of measurement  1  

Field Day June 6th 2017 

Record of measurement 2  

Reporting  July 2017 

Presentation to Growers June/ July 2017 

  
  

Milestones as completed by J. Godwill, E. 
Mace and B. Kaur 

Planned Date or Completion Date 

Trial Defined March 2017 

Trial Set up March 2017 

Record of measurement 1 06/04/2017 

Field Day  

Record of measurement 2 07/04/2017 

Reporting  May 2017 

Presentation to Growers  
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1. INTRODUCTION 

 

Soil Wetting agents are designed to overcome water repellence in soils. Sandy soils, soils high 

in organic matter and potting mixes are the most likely to become hydrophobic.  Soils that 

have low anaerobic activity will have a non-absorbance pooling affect when water is 

introduced.  Surfactants reduce the surface tension allowing water to move into the soils 

through the pores.  

IrriGate is a commercially available soil surfactant specifically designed to enable water 

penetration on hydrophobic, clay and sandy soils. 20lt retails out at $195.25 or $9.76 per litre, 

with the recommended rate being between 2.5-10lt/ha through the irrigation lines. Using a 

mid-range rate of 5lt/ha it would cost the grower $48.81 to cover 1 ha. 

 

2. OBJECTIVE 

 

The purpose of this trial is to observe the effect of wetting agents enabling the depth of water 

penetration when applied different types of treated soil.  

To prove the concept, soil texture will be determined and then soils will be treated with a soil 

surfactant Product A: Active Constituents: 180g/L Blended ethylene, propylene and glucose 

co-polymers which also contains 93g/L available carbon, will provide greater movement of 

water throughout the soil, cost benefits and assessing how this can be practically applied 

within an orchard management program. 
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3. METHODOLOGY 

 

A. Method of determining the soil texture by ribbon (Texture by feel) 

 

 

 

 

Figure 2: - Flow Chart of the Ribbon method  
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B. Method of applying surfactant in the field 

 

The surfactant was applied at the rate of 2.5 litres /ha according to label recommendation via 

spray unit water was then applied to both the control and the input area.  A core sample of 

15cm was taken from both the input area and the control area the depth of vertical 

penetration measured in mm.  A dry core sample was also taken for reference. The core was 

taken after an interval of ten mins then another core was taken from the same area the 

following day. The initial result showed deep penetration but after 24hrs the soil had dried to 

a point where there was no result to record. Figure 3: example of core.  

Figure 3:  Primary School Block. Example of Core. 
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4. RESULTS 

1. Soil texture results 

Dry samples were collected from 6 sites on 06/04/2017 and soil test for determining texture 

was held on 09/04/2017.Results from the soil test are given below in the table-1  

Table 1- Results of the soil type of different sites 

 

DATE SITE SOIL TYPE 

09/04/2017 Grahamvale Clay 

09/04/2017 Shepparton East Sandy Clay 

09/04/2017 River Block # 1 Clay loam 

09/04/2017 River Block #2 Silty Clay 

09/04/2017 Primary School block Sandy Clay Loam 

09/04/2017 Orrvale Clay 

 

2. Application of Surfactant results 

The areas that had the adjuvant then water applied at the recommended rate showed 

significant penetration into the soil with an approximate 45% greater penetration depth as 

opposed to the samples that had only water applied. This is in keeping with tech data supplied 

by the manufacture of Product A.  

There was deeper penetration in the samples that had sandy and loamy attributes rather than 

the straight clay soil. This may be due to the more porous aspect of the soils, or the habit of 

clay soil taking time to absorb the water making it more difficult to wet during dry periods. 

Organic rich soils such as River Block #2 showed a great level of absorption 

Figure 4:  River Block #2 Soil Penetration in organic rich soils. 
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Figure 5: River Block#1, compacted clay on surface, minimal penetration. 

 

 

 

Graph 1: Showing depth of penetration 
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 Product A: was applied to dry soil on 6 different sites, the growers told us which sites they 

felt were sandy, clay or loamy. The soil was the analysed by Bhupinder Kaur to determine the 

soil type.   

 

Table 2: Showing depth of penetration 

 

 

 

 

 

 

 

 

Table 3: Showing depth of penetration after applying Surfactant 

 

0 50 100 150

Depth/ input in mm

Depth /water in mm

Orrvale/Clay

Primary school block/ Sandy Clay
Loam

River Block #2/Silty Clay

River #1/Clay Loam

Shepparton East/Sandy Clay

Grahamvale/Clay

Location Grahamvale Shepparton 
East 

River 
#1 

River Block 
#2 

Primary 
school block  

Orrvale 

Soil Type Clay Sandy Clay Clay 
Loam 

Silty Clay Sandy Clay 
Loam 

Clay 

Depth/ 
input in 
mm 

30 120 30 100 120 45 

Depth 
/water in 
mm 

14 50 10 45 75 20 
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5. Summary 
In Summary, there was a significant difference in water penetration in the core samples that 

had the surfactant product applied vs. the control that had only water applied. 

The time of absorbance of the input vs. control was visual; with the input soaking up the 

applied water much quicker than the control.  This is evident in the photographs where there 

was a 1 min interval of absorption. This was an unexpected out come and the results were not 

formally entered the scope of the trial. See Figure 6-9 

 

Date Site Crop Soil 
Type 

Input 
penetratio
n after 
15mins 

Water 
penetration 
after 15mins 

Input 
penetratio
n after 
24hrs 

Water 
penetration 
after 24hrs 

06/04/201
7 

Grahamvale Granny 
Smith 
Apples 

Clay 30mm 14mm 0mm 0mm 

06/04/201
7 

Shepparton 
East 

Clapps 
Pear 

Sandy 
Clay 

120mm 50mm 0mm 0mm 

06/04/201
7 

River Block 
#1 

Packham 
Pear 

Clay 
Loam 

30mm 10mm 0mm 0mm 

06/04/201
7 

River Block 
#2 

Williams 
Pear 

Silty 
Clay 

100mm 45mm 0mm 0mm 

06/04/201
7 

Primary 
School 
Block 

Josephin
e Pear 

Sandy 
Clay 
Loam 

120mm 75mm 0mm 0mm 

06/04/201
7 

Orrvale Burre 
Bosc 
Pear 

Clay 45mm 20mm 0mm 0mm 
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Figure 6: Shepparton East Control after 1 
min 

 

Figure 7: Shepparton East Product A 
after 1 min 

 

Figure 8: Grahamvale Control after 1 min 

 

Figure 9: Product A after 1 min 

 
 

There are many orchards that do have areas of pooling in a range of soil types. A beneficial 

outcome for this problem would be widely adopted. 

 Further trials are relevant regarding the pooling issue. The 2016/2017 season was a wet 

season with many areas suffering from heavy water logging and the resulting issues included 

machine damage, anaerobic decay, soil born disease spikes and salinity burn.  

The trial was conducted post-harvest and it was not feasible to ask the grower to turn on their 

irrigation for this trial. 

 Regarding the application, Petar had originally proposed to study the effect of horizontal 

dispersal when applied during peak watering periods and therefore try to rectify the issue of 

pooling in clay type soils as this is of concern to farmers with clay Goulbourn Valley soils 

Further trials would need to be carried out when growers are actively watering and the 

product is able to be applied according to the labels directions through the drip line. 
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The obstacles faced during this trial were the lack of time for technical persons to be able to 

liaise with the growers and suitable sites to be found. Initially the aim was to observe the 

effect of this product being applied over the season and the benefits regarding fruit size, tree 

health and lateral growth to be recorded over the season. The effect on horizontal dispersal 

in orchards that have pooling issues would have been of great benefit  

6. Benefits or Future Uses 
This and similar products, when assessed according to the data we could collect and the 

observations made by us conducting this limited trial, is a stand-up product particularly in 

times of low water allocation or extended dry periods. 

By getting a 45% deeper water penetration you are effectively ensuring less transpiration and 

direct supply to the sub and laminar roots providing a “flood Irrigation” result that has been 

out dated but is still of great benefits to pear who benefit from deep watering. 

In the outcome, there is an approximate 45% deeper penetration on the samples that had the 

product applied which is in line with the labels claim. See product label. 
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Product Label 
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Product Label 
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7. REFERENCES: -  
McDonald RC, Isbell RF, Speight JG, Walker J, Hopkins MS (1990) Australian soil 

and land survey field handbook. (CSIRO). 
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