
Managing Water 
Repellent Soils

Project Snapshot
Manager’s Name: Meag Soil Consultancy, Northam

Land Manager’s Name Damien and Vanessa Leeson
Location: Goomalling
Annual rainfall (mm): 365 mm
Enterprise mix: Cropping and sheep

Soil: water repellent yellow sands

This project is supported by Wheatbelt NRM, through funding from the Australian Government's Caring for our Country.

Key Messages
•	 The	inversion	of	the	water	repellant	top-soil	and	removing	sub-soil			 	
	 compaction	could	result	in	significant	improvements	in	crop	productivity.
•	 Cultivated	soil	should	be	rolled	or	packed	prior	to	seeding	to	improve	crop		
	 establishment.
•	 Send	soil	samples	off	for	chemical	analysis	prior	to	any	soil	inversion	as		
	 lime	and	gypsum	applications	may	be	beneficial.
•	 Penetrometers	are	a	great,	inexpensive	device	that	can	measure	soil		 	
	 strength	and	indicate	depth	of	compaction	layers.
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The	drive	behind	the	project
Water repellency has been a hot topic of late, as 
unfortunately many farmers are facing this problem 
across some proportion of their farm. H.F. De Wet, a 
farm consultant representing Meag Soil Consultancy, 
along with Goomalling grower Damien Leeson, was 
interested in to determining the most appropriate 
means to manage sandy, water repellent soils. As H.F 
says, “The wind erosion risk is increased by the forced 
delay in sowing, as well as by dry soil patches and poor 
cover. Also a crop’s water use efficiency is significantly 
reduced as a result of exacerbated evaporation 
and runoff”. He therefore applied for some funding 
through Wheatbelt NRM’s Soil Conservation Incentives 
Program in 2012 to conduct a farmer demonstration 
at the Leeson property. 

The following treatments were selected to investigate 
mechanical, chemical and biological methods for 
addressing water repellent soil across an 80 ha 
paddock prone to wind and water erosion. 

1. A commercial wetting agent (CWA) at 10 L/ha;

2. A biological ameliorant (BA) in the form of a 
seed treatment. This was included based on the 
hypothesis that specific micro-organisms were 
responsible for the breakdown of the hydrophobic 
materials introduced by the organic matter;

3. Dolomite (D) spread at 2t/ha to increase the 
topsoil pH of 5.6 and the subsoil pH of 4.3 (120-
300 mm). The general improvement of the soil 
condition should encourage water penetration, 
seed germination and root development and 

microbial activity;

4. A mouldboard plough (MP) was used to invert the 
hydrophobic wax-coated sand at the soil surface 
and the hydrophilic sub-soil (a working depth of 
350 to 400 mm);

5. A rotary hoe (RH) was used to invert the 
hydrophobic wax-coated sand at the soil surface 
and the hydrophilic sub-soil (a working depth of 
200 to 250 mm);

6. Dolomite incorporated by mouldboard plough 
(DMP);

7. Dolomite incorporated by rotary hoe (DRH); and

8. An untreated plot to serve as a control (C). 

9. The site was divided into 8 plots to represent the 
eight treatments above. Each plot was 60m wide 
and 450 m long allowing for a range of factors 
to be assessed. 

The	findings
H.F. said, “One of the most effective ways to quantify 
water repellency is by doing a simple test where one 
measures the time it takes a water droplet to penetrate 
the soil”. Table 1 shows that water droplet penetration 
time for untreated soil (control) reached 460 seconds, 
over 7 minutes.

Another useful measurement to take in the field is a 
penetrometer reading. This helps to get a better 
understanding of a plant’s capacity to assess to  
nutrients and water. “Once a penetrometer registers 



       

 Treatment Water droplet 
penetration (seconds)

Depth penetrometer reading 
of 600 psi recorded (mm)

Root	effective	
depth (mm)

CWA 325 180 200 

BA 475 180 190

D 135 180 190

MP 1 410 450

RH 10 240 240

DMP 1 400 460

DRH 8 250 230

C 460 180 200

a resistance of 600 psi, research indicates that root development is restricted”, H.F. explained. Not only did 
the mouldboard ploughing and rotary hoe treatments improve water infiltration, they also had an additional 
benefit of breaking-up a compacted soil layer at 180 mm. Roots were found at a depth of 450-460 mm on the 
mouldboard plough treatments and at 230-240mm on the rotary hoe treatments (Table 1). 
 

Table	1	–	Water	droplet	penetration	time	(WDPT),	penetrometer	readings	and	root	growth.

Measurements taken revealed that the top-soil in all the treatments to a depth of 200 mm didn’t contain any 
moisture. However, to a depth of 300 mm higher moisture content was measured in the dolomite and dolomite 
incorporated by rotary hoe treatments. “Due to loss via trough evaporation the mouldboard plough treatment 
recorded a low moisture content at this depth and to 400 mm”, H.F. said. Interestingly, at 500 mm the moisture 
content on the mouldboard treatment is visibly higher (Figure 1). “One would assume that winter rain will fill the 
top half of the profile during the growing season and the reserve moisture in the mouldboard treatment should 
have a benefit at the finishing end of the season”, H.F. mentioned.

Figure	1	–	Soil	moisture	content	at	depth.

 

There was a significant positive interaction between both the mouldboard plough treatments and grain yield 
(Table 2). In comparison with the control, mouldboard ploughing plus dolomite at 2 ton/ha increased the dry 
yield by 79 percent and mouldboard plough by itself by 67 percent. There was no significant difference in 
the number of plants per square meter of all the treatments where no cultivation was done. “The significant 
decrease in screenings on the plots that were mouldboard ploughed may be further prove that grain fill was 
improved due to plant roots accessing stored soil moisture at depth”, H.F. said.



Treatment Number of 
plants/m2

Grain Yield 
(kg/ha)

Protein (%) Hectolitre 
Weight

Screenings 
(%)

CWA 124 841 14.0 73.3 6.4
BA 135 766 13.8 74.6 5.1

D 137 852 12.9 75.3 4.8
MP 78 1413 11.6 77.5 0.9
RH 106 895 14.4 76.8 3.2
DMP 75 1518 12.5 76.9 1.3
DRH 110 875 13.7 76.3 2.7
C 130 846 14.2 70.9 7.1

Lessons Learnt
This project clearly demonstrated that the inversion 
of the water repellant top-soil and removing sub-soil 
compaction could result in significant improvements in 
crop productivity. However, below are two points that 
were learnt during this project to be heeded by others.
Unfortunately in this instance due to timing and the 
availability of equipment the cultivated plots packed 
down. The poor crop establishment on the cultivated, 
soft soil was a disappointment and emphasised 
the need to use heavy rollers or soil packers after 
mouldboard ploughing and rotary hoeing. There 
was evidence of sowing too deep and furrow infill, 
particularly in the mouldboard plough treatment. 
Also some crusting on the soil surface was observed 
in this treatment. “Ploughing was done when the soil 
was relatively wet, contributing to the crusting”. H.F. 
added, “Ploughing a dry soil profile won’t have the 
same outcome, but other consequences like wind and 
water erosion will cause a bigger headache.”
Through chemical analysis of the top-soil and sub-soil 
it was revealed that the clay (deeper than 300 mm on 
this specific site) was highly acidic (4.3). H.F. stated, 
“It is important to recognise that soil inversion, as part 
of managing water repellency, will bring the acid 
sub-soil to the surface creating a soil fertility issue”. 
He added, “Managing soil acidity trough liming is 
essential in these circumstances”.
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Table	2	–	Plant	density,	grain	yield	&	quality.
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