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Location: Streaky Bay
K, D and K Williams
Streaky Bay Ag Bureau

Rainfall
Av. Annual: 298 mm
Av. GSR: 243 mm
2010 Total: 453 mm
2010 GSR: 377 mm

Yield
Potential: 5.7 t/ha (W)
Actual: 2.74 - 4.9 t/ha

Paddock History
See Table 1

Soil
Highly calcareous grey loamy sand

Plot size
60 m x 1.48 m

Other factors
Disease
Rhizoctonia

Livestock
Trial has not been grazed since 
established in 2004

Economic
Cost of adoption risk: No income 
from livestock enterprise

Long Term Disease Suppression Trial
at Streaky Bay
 

Amanda Cook, Nigel Wilhelm, Wade Shepperd and Ian Richter
SARDI, Minnipa Agricultural Centre

Key messages
• Changing rotation and 

nutrition have changed 
the microbial population 
activity and diversity but 
not developed disease 
suppression after seven 
years.

• One year of wheat in 2009 
resulted in high Rhizoctonia 
inoculum regardless 
of previous rotation or 
fertiliser histories.

• Take-all has increased 
in the continuous cereal 
district practice treatment 
to severe levels; higher 
nutrition treatments give the 
plants the ability to cope 
better with these increased 
disease levels.

• The high input systems 
have continually yielded 
higher than the other 
systems, but inputs of 
N have not matched 
production levels 
completely so soil reserves 
of mineral N are now lower 
in these treatments.

• In good seasons the high 
input treatments have 
shown that district practice 
performance is severely 
limited by inadequate 
nutrition.

Why do the trial? 
This long term trial was established 
at Streaky Bay in 2004 to 
determine if disease suppression 
against rhizoctonia is achievable 
in an upper EP environment on a 
grey highly calcareous soil using 
different rotations and cropping 
inputs. It is also being used to 
assess whether soil microbial 
populations can be influenced by 
rotation and fertiliser inputs in this 
environment. 

How was it done?
This trial was established in 2004 
with the fertiliser treatments and 
rotations listed in Table 1. In the 
2010 season all treatments were 
sown with Hindmarsh barley 
at 60 kg/ha on 7 June with 
different fertiliser treatments. The 
trial received 1.5 L/ha each of 
Roundup® and Sprayseed® pre-
seeding, and 400 g/ha Achieve® 
(for ryegrass and barley grass 
control), 300 mL/ha Lontrel® and 

300 mL/ha Fastac® during the 
season.

Soil (0-10 cm) was collected in 
April for PredictaB® (Root Disease 
Testing) and soil mineral N and 
Colwell P measurements. 

Plants were collected at 7 weeks to 
score plant roots for Rhizoctonia 
and measure early dry matter of 
shoots. Late dry matter cuts were 
taken before harvest, and grain 
yield and quality were assessed.

What happened?
This trial was sown 2 weeks 
after the break in the season to 
allow a grass weed germination 
and although it was within a 
pasture paddock it established 
well (regular baiting was used 
to prevent mice damage). All 
treatments were sown to wheat in 
2009 and PredictaB® Rhizoctonia 
levels were all within the high risk 
category in April 2010 (Table 2). 

The PredictaB® test can now also 
measure beneficial microbes, 
Trichoderma fungus (which attacks 
Rhizoctonia) and PEM microbes 
isolated from the Avon soil which 
are linked to disease suppression. 
The test detected PEM microbes 
in most plots, but only detected 
one plot with Trichoderma.

Take-all inoculum level was a 
medium risk in the Intensive Cereal 
District Practice rotation only and 
Take-all symptoms did develop in 
that treatment later in the season.

The soil mineral nitrogen levels 
were similar in the 0-10 cm zone, 
however there were differences 
deeper in the profile, with brassica 
break high input system being the 
lowest and the district practice 
being the greatest. The high input 
systems show an increase in soil 
Colwell P compared to the other 
fertiliser systems.
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Rotation

Fertiliser 
each 

season
(kg/ha)

Crops/pastures and seeding rates (/ha)

2004 2005 2006 2007 2008 2009 2010

District 
practice

14 P and 
16 N

applied as 
DAP

Excalibur 
wheat @

55 kg

Keel barley 
@ 60 kg

Angel 
medic @

5 kg

Clearfield 
stiletto 

wheat @
60 kg

Herald 
medic
@ 5 kg

Wyalkatch-
em wheat 
@ 60 kg

Hindmarsh 
barley @ 

60 kg

Intensive 
Cereal 

- district 
practice 
inputs

16 P
 applied
 as MAP

Excalibur 
wheat @ 

55 kg

Keel
barley @ 

60 kg

Tickit 
triticale 

@ 60 kg

Clearfield 
stiletto 

wheat @ 
60 kg

Clearfield 
janz wheat
 @ 60 kg

Wyalkatch-
em wheat 
@ 60 kg

Hindmarsh 
barley @ 

60kg

Intensive 
Cereal - 

high inputs 
as fluids

20 P
applied as 

APP, 18 N as 
UAN and TE 
(Zn, Mn, Cu)

Excalibur 
wheat @ 

55 kg

Keel
 barley 

@ 60 kg

Tickit 
triticale @ 

60 kg

Clearfield 
stiletto 

wheat @ 
60 kg

Clearfield 
janz wheat 
@ 60 kg

Wyalkatch-
em wheat 
@ 60 kg

Hindmarsh 
barley @ 

60kg

Brassica 
break - 
district 

practice 
inputs

16 P 
applied 
as MAP

Rivette
canola @ 

5 kg

Keel 
barley @ 

60 kg

Stubby 
canola @ 

5 kg

Clearfield 
stiletto 

wheat @ 
60 kg

44C73 
Canola @ 

5 kg

Wyalkatch-
em wheat 
@ 60 kg

Hindmarsh 
barley @ 

60kg

Brassica 
break - 

high inputs 
as fluids

20 P applied 
as APP, 18 N 
as UAN and 
TE (Zn, Mn, 

Cu)

Rivette 
canola @ 

5 kg

Keel 
barley @ 

60 kg

Stubby 
canola @

5 kg

Clearfield 
stiletto 

wheat @ 
60 kg

44C73 
canola @ 

5 kg

Wyalkatch-
em wheat 
@ 60 kg

Hindmarsh 
barley @ 

60 kg

Table 1    Rotations and treatments used in the Long Term Disease Suppression trial, 2004 - 2010

Rotation

Rhizo 
RDT 

level (pg 
DNA/g 
soil)

Rhizo 
Infection 

of Seminal 
roots 

(0-5 score)

Rhizo 
Infection 
of Crown 

roots
(%)

Take - all 
RDT level 
(pg DNA 
g/soil)

Soil NO3 
(kg N/ha)

Phoshorus 
Colwell 
(mg/kg)

0-10 cm 10-60 cm 0-10 cm

District Practice 378 1.0 16 2 16 156 50

Intensive Cereal 
District Practice 

Inputs
474 0.7 16 45

 
16 96 44

Intensive Cereal 
High Inputs

466 1.1 14 8 16 91 98

Brassica Break 
District Practice 

Inputs
300 0.4 6 2 14 74 55

Brassica Break 
High Inputs

219 0.6 13 2 13 108 86

LSD (P=0.05) NS 0.5 NS 16 NS 49 28

Table 2   Disease and soil data collected from the Long Term Disease Suppression trial, 2010

Both high input systems yielded 
higher than the other treatments in 
2010. The high input systems also 
had the greatest level of 

screenings, along with the 
intensive cereal district practice 
treatment. This may have been 
due to the high level of Take-all in 

the intensive cereal treatment. 
Higher mineral nitrogen in the 
soil under the district practice 
treatment resulted in slightly 
higher protein levels.
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Table 3   Hindmarsh barley yield and quality data collected from the Long Term Disease Suppression trial, 2010

Rotation
2010 Yield 

(t/ha)
Late DM

(t/ha)
Protein

(%)
Screenings

(%)
Test wt 
(g/hL)

District Practice 3.0 5.3 9.5 23 350

Intensive Cereal 
District Practice 

Inputs
3.1 5.6 9.4 34 349

Intensive Cereal 
High Inputs

4.0 6.9 9.3 37 352

Brassica Break 
District Practice 

Inputs
3.2 5.3 9.4 18 353

Brassica Break 
High Inputs

3.9 6.6 9.3 28 352

LSD(P=0.05) 0.3 0.9 0.1 6 NS

Figure 1    MIcrobial respiration of treatments in the Long Term Disease Suppression trial, 2010

Microbial respiration measures the 
amount of CO2 produced by the 
microbial population under ideal 
laboratory conditions and reflects 
the size and activity of the resident 
population. The greatest level of 
activity was under systems which 
included brassicas in the rotation 
(Figure 1). In 2009 both of the high 
input systems had the greatest 
microbial respiration.

What does this mean?
The Rhizoctonia inoculum level 
was high in all treatments after 
the cereal crop last season, which 
follows previous research that the 
lower Rhizoctonia inoculum level 
after canola is a one year effect.

The Take-all levels were medium 
in the continuous cereal district 
practice treatment indicating the 

higher nutrition treatments gives 
the plants the ability to cope better 
with increased disease levels.

The high input systems have 
continually yielded higher than 
the other systems, and the 
higher Colwell P levels and lower 
mineral N levels are a reflection of 
increased production from these 
systems. Again in a good season 
the district practice treatment has 
shown potential yield is limited in 
these seasons by lower nutrition.

The microbial respiration this 
season and catabolic diversity 
measurements of 2009, show 
changing rotation and nutrition 
have changed the microbial 
population activity and diversity. 
The Avon soil developed disease 
suppression in seven years, 

however given the limitations with 
phosphorus nutrition, high calcium 
carbonate, low clay content and 
low initial organic carbon we 
would expect it to take longer 
to develop suppression. The 
presence of some Trichoderma is 
a positive sign. Hopefully this trial 
will continue to be monitored in 
the future. 
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