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The Problem 

Soils situated on the floor of the Yarra valley near Yarra Glen, are duplex clays and sedimentary in 
origin. They are rich in organic matter and quite fertile, with topsoil depths averaging approximately 
30-40cm, above heavy clay subsoils which tend to be massive in structure.  The heavy clay subsoil 
retains large amounts of winter rain, causing water logging issues in late winter/ early spring in low 
lying areas. The soils tend to be dispersive which in conjunction with modern agricultural practices 
leads to compromised soil structure as pore sizes reduce, reducing the soils ability to breathe with it. 
Many of these soils, including those in the vicinity of the Yering Station Muir’s property are high in 
Magnesium. These soils tend to show “tight” structures, becoming waterlogged in winter and very 
hard in summer. 

Over cultivation can be problematic on these soils, as they can be slightly hydrophobic, preventing 
good water penetration into the profile.  As a result, many cover crops have failed in the area even 
following autumn rain. 

 

The Objective of the Aquasil Trial 

The primary objective of the Aquasil trial was to reduce soil tension, allowing for greater vertical 
penetration of water into the soil. It was believed that irrigation water tended to be slow to move 
vertically due to the hard, heavy soil. Soil pits showed that the majority of the major roots are 
located in the topsoil, with minimal growth within the subsoil. This then led to increased lateral 
spread into the mid-row where competition for water by the volunteer vegetation was greatest. 
More efficient delivery of water is critical on this site, where water availability is limited. 
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Figure 1. Root development on the Muirs property with major roots terminating at the clay B - Horizon. 

Previous trials in Werribee had shown the Aquasil to replicate the effects of gypsum in building soil 
structure and leaching sodium from the soil but at an accelerated rate. There was a belief that this 
may occur on the Muirs property, even though there were no issues with sodium on the property. 

A trial site was established in block M03 of the Muirs vineyard, Glenview Rd Yarra Glen. This site was 
chosen due to its proximity to blocks with extreme inherent soil issues as described above. M03 is 
also a block with 2 valves within the single block which meant delivery of 2 different treatments was 
possible. The site has a consistent North West aspect with rows running North-South. The elevation 
difference from the SE corner of the trial site to the western junction of the two treatment zones is 
approximately 13m, providing good drainage. 

 

Figure 2. Muir's vineyard showing location of the initial trial and the Monash trial site. 
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Trials 

Treatments for the primary trial were applied in September 2016. Treatment 1 consisted of 120kg of 
Aquasil which was applied to the entire block (Treatment 1 and Treatment 2 areas), while the 
second treatment 2 weeks later was applied to the smaller valve only. All treatments were applied 
via the drip irrigation system with 30-minute irrigation prior to chemical injection and a 30-minute 
flush. 

Block Application 1 (34.88Kg/Ha) Application 2 (83.3kg/Ha) 

Treatment 1 (2 Ha) 69.76 0 

Treatment 2  (1.44 Ha) 50.22 120kg 

 

Monash Trial 

A second trial was also undertaken on Block M06 by Monash University where the product was 
injected into 4 rows only as part of a replicated trial during September 2017. The two trial sites have 
slightly different aspects NW vs SW though elevation and vine material (Shiraz) was consistent. 
Monitoring was carried out during the following 9 months. 

An EM38 map was captured during September 2018 to determine differences in the soil distribution, 
seen in Figure 2 below. The high levels of resistance could be due to any number of factors including 
compaction, salinity, water and rock. Given the topography of the soil, the most likely reason for the 
difference in resistance could be due to salts, clay and water at the bottom of the slopes. This image 
was captured after the treatment so there is no initial reference point compare to.  This is seen in 
figure 3 below. 
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Figure 3. EM38 map captured in September 2018, with the blue colour showing the highest level of 
resistance in the soil. 

 

The Results and Discussion 
The growing season was mild with temperatures and rainfall close to the long term average and no 
extreme heat events. These conditions reduced the need for irrigation to be applied during the 
summer of 2016-17 leading to Harvest.    

Visual Symptoms 

Initial vine response to the treatment showed no visible difference between the treatments and 
surrounding vines nor between treatments. Following veraison, the period where the berries soften 
and change colour in early February, marginal burning and inter-veinal discolouration began to occur 
within the vines at the South Western corner of treatment 2. This had never expressed on the 
property prior and was not noticeable within treatment 1.  
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Figure 4. Visual symptoms and leaf discolouration in the South West corner of treatment 2 - March 
2018. 

All fruit from the block was harvested and fermented together, so it is difficult to ascertain any 
quality differences between treatments, though the symptoms present would be expected to have 
adverse effects on wine quality outcomes.  Following harvest, the treated blocks continued to 
discolour and experienced senescence earlier than other blocks on the property.  

 

Figure 5. Darker symptoms shoing in treatment 2. 

 

The same symptoms have been noticed in each subsequent season, beginning at veraison, and have 
been replicated in the Monash trial rows also. 
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Figure 6. Monash trial treated row in April 2018 

 

Soil Tension 

Soil tension through the drier summer periods was significantly lower in the affected vines, 
particularly in Treatment 2. It was very easy to penetrate the soil with a shovel, even when irrigation 
had not been applied for some time during the summer months. Area’s untreated within the same 
area, outside the drip-zone in the undervine and within the midrow were impenetrable. The Monash 
trials supported this with significant decreases in soil tension at field capacity across all replicates as 
seen below. Interestingly the highest reduction in tension is between 32.5-47.5cm, correlating with 
where the subsoil horizon begins. Measurements are taken to 50cm, however, it is likely that there 
is a difference even lower in the soil. 

 

Figure 7. Monash Trial penetrometer results from July 2018 whilst soil at field capacity. 

The subsoil structure is a major limiting factor in the development of roots. As the soils dry during 
the growing season, soil tension increases.  This “massive” subsoil reaches soil tensions in excess of 
20,000 KPa, 10 x the limit of good root growth and development.  The drying period also coincides 
with the time that grapevine root development is most active. Research has suggested that soils 
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with high tension that limit root growth elicit the same effect on plants as that of drought. This is 
due to the roots inability to explore the soil in search of water and nutrients. Penetrometer 
measurements should be taken during November and December, coinciding with peak root 
development periods to further understand the reduced tension at these times. 

Dispersion 

Monash University’s trial results showed no dispersion evident at 0-20cm and 20-40cm, though 
treated clods did tend to fall apart into smaller particles. At the lower depths of 40-60cm level, the 
heavy clay subsoil, there was a significant reduction in the amount of dispersion present.  

 Water Movement 

There appeared to be no significant difference in the water movement dynamics due to treatments. 
Moisture sensors installed in the Monash trial and displayed below showed consistent trends. The 
large rainfall event in early December was consistent across all depths also.  

 

Figure 8. Soil moisture in the Monash trial site. Credit Monash university. 

Root development 

In September 2018, Soil pits were dug in each of the treatment areas to determine what effect the 
Aquasil had on the roots of the vines. Historically, root development had predominately occurred in 
the top 30-40cm above the B horizon as seen in figure 1.  

 

When examining further down the profile, younger developed roots (not feeder) were found to be 
growing to a depth of 100cm in both treated areas. This was not seen in the pit in the control area. 
The increasing soil tensions during the spring-summer period when root growth is the most prolific 
puts pressure on the root, causing it to display irregular growth patterns as it finds cracks with space 
to grow into. The roots found growing to depth under the dripper in the treated areas were very 
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linear and almost vertical, even in the heavy clay subsoil. This indicates significantly reduced soil 
strength even in “massive” subsoil structures. 

 

Figure 9. Vertical root development into the heavy clay subsoil in the heavy dose area of Initial trial in 
September 2018. 

The reduced dispersion, improved penetrometer readings and presence of roots deep in the soil 
indicate that the Aquasil product is capable of not only reducing tension in the soil but moving down 
through heavy clay, even at lower application rates. 

  

Subsoil Chemistry 

Soil samples taken from these pits identified that soil pH was below 4.8 from 60cm depth, 
corresponding with a higher level of aluminium cations in the soil. Sodium cations were also higher 
lower in the profile. Low pH in soil affects the availability of nutrients to the plant as aluminium and 
iron become readily available while phosphorus, critical to root development becomes very difficult 
to extract.  
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Figure 10. Aluminium and sodium levels at depth in the soil pits September 2018 

As grapevines in the Yarra valley are not grown as a commodity with the pure objective of maximum 
yield, but with a linked quality parameter, irrigation is utilised sparingly as a tool to optimise leaf 
function. The Muirs vineyard also has a very limited water source, with vines entering a period of 
water deficit during the summer and autumn months. The treated areas, with new root systems 
which have pushed into the subsoil, may be drawing upon any water stored deep in the subsoil in 
this post veraison period, which is otherwise inaccessible to the non-treated vines. The uptake of 
this water, with elevated levels of mobilised iron, aluminium and sodium, may result in the late-
season nutrient imbalance symptoms and early senescence. Figure 9 below, demonstrates the late-
season uptake of salt from the lowest water sources in the profile. 

 

 Chloride % Sodium % 
Control 0.33  0.04  
Low Dose 0.49  0.14  
High Dose 0.46  0.20  
Figure 11. Tissue sample results from the original trial site, 23 March 2018. 

Symptoms visible after veraison appear to be nutrient-related, though tissue analysis undertaken by 
Monash in the trial site showed little significant differences between the treatments.  Tissue analysis 
does not, however, test for Aluminium toxicity as roots are generally less likely to push into these 
soils. 
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Future Evaluations 

The trial has highlighted the effectiveness in reducing tension in the soil with significant reductions 
in penetrometer readings whilst the soil is at field capacity. This is a time when there is zero root 
growth due to vine dormancy. Soil tension should be measured during November and December – 
when peak root development is occurring to better understand soil tension at that time and the 
impact upon emerging root development. 

Salinity or nutrient deficiencies continue to express within the treated vines post veraison. Tissue 
samples should continue to be collected on an annual basis at flowering (November) and veraison 
(January) to monitor the level of nutrient irregularities, such as sodium, present in the plants and if 
this is changing.   

Soil tests have not shown significant differences chemically pre and post-treatment, however, 
biannual soil tests should be undertaken to monitor any long term trends. Soil pits should be 
repeated in 2 years to monitor ongoing root development. 

Fruit assessments should also be undertaken just prior to harvest to determine differences in 
maturity parameters (brix, pH and titratable acidity) and sodium accumulation between the 
treatments and controls.  

 

   

 


