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• Topsoils are fertile & well structured

 BUT the subsurface soils are:

• Dense clay with poor structure;

• Alkaline (high pH) & calcareous; 

• This prevents root exploration for water 
and nutrients;

• Do not reach the grain yield potential

Non-sodic heavy soil

Fig: A vertical opening of a non-sodic heavy soil in Bencubbin
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Aim

To investigate whether the loosening of dense layers through a strategic deep 

ripping followed by growing crops with vigorous root systems can improve 

exploration of roots in subsurface soil and crop yield in subsequent years.
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Materials and Methods

Trial establishment and cropping details
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Soil strength

*significant at P<0.05

Short-term 

improvement in 

soil resistance

Results

*
0

10

20

30

40

50

60

70

0 1 2 3 4 5

D
e

p
th

 (
c
m

)

Soil Resistene (MPa)

2022

Nil

Paraplough

*

0

10

20

30

40

50

60

70

0 1 2 3 4 5

D
e

p
th

 (
c
m

)

Soil Resistence (MPa)

2021

Nil

Paraplough
*
*

*

Dr Shahinur Rahman, Soil Scientist, DPIRD l         Shahin_R22



0

1

2

3

4

2
0

2
3

 

B
a

rl
e

y

0

1

2

3

4

5

2
0

2
1

NR DR NR+SSS DR+SSS

Fallow

ChickpeaTrident Canola
Vetch+oat

Barley

Bonito Canola

3

4

5

6

7

8

2
0

2
2

 

B
a

rl
e

y

Crop Species

significantly impacted

barley yield in 2022
s

Deep ripping and SSS 

had NO impact in any 

seasons

Yield (t/ha)

* * * ** * * ***** * ** *

NO Yield response in 

2023 due to extreme 

dry season (GSR 111 

mm, Decile 1)
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Take home message 

1. Deep ripping had no significant impact on the crop yield compared to no 

ripping in this dense, non-sodic, heavy soil. 

2. Summer crops such as Super Sweet Sudan forage sorghum could be used 

to fill the feed gap for grazing because it had no negative impact on the 

yield of the following crops.

3. Barley yield can significantly increase following a fallow or a break crop 

compared to continuous barley. 

Conclusion
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Hello, I am here

Team members

Dr Gaus Azam

Jenni Clausen and 

Other DPIRD staff

Grower: Sachse Family

Project: DAW1902_003RTX 
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Thank you

Important disclaimer

The Chief Executive Officer of the Department of Primary Industries and Regional 

Development and the State of Western Australia accept no liability whatsoever by reason of 

negligence or otherwise arising from the use or release of this information or any part of it.

Copyright © State of Western Australia (Department of Primary Industries and Regional Development), 2024.



Factors affecting yield

• Subsurface soil strength: Short-term • Nutrient availability: Increased

• Less weed and disease: Break crop
*significant at P<0.05

• Root growth in subsurface soil: Limited 

Discussion
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