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Summary A study has been conducted to determine 
the effect of season and inoculation method on the 
expression of the bio-control agent Nigrospora oryzae 
on Sporobolus fertilis (giant parramatta grass; GPG). 
Trial sites were established in five locations across 
NSW with two treatment methods: spore inoculation 
and planting symptomatic diseased S. fertilis. Results 
from the first six months after the spring treatment are 
presented. The results show planting was better than 
spore inoculation at 26 WAT in Tweed and Manning 
sites and the opposite in Richmond. At the Clarence 
site both methods produced similar levels of disease. 
The study also suggests that a rise in soil temperature 
could limit the expression of disease. Both methods 
resulted in crown rot in S. fertilis. Further research is 
currently under progress to study the effect of disease 
in other seasons. 
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INTRODUCTION
Weedy Sporobolus grasses (WSGs: S. fertilis, S. 
pyramidalis, S. natalensis. S. africanus and S. 
jaquemontii) are aggressive perennial weeds of 
pastures (Natural Resources and Mines 2007) with 
a potential distribution of 223 million hectares in 
Australia. They are widely distributed along coastal 
areas of NSW and Queensland and out-compete native 
grass pastures (Betts and Officer 2001). They cost the 
Australian beef and dairy industries A$60M annually 
(Natural Resources and Mines 2007).

Nigrospora oryzae, is a naturally occurring fungus 
which significantly reduces the growth of S. fertilis by 
causing rot and blight in laboratory trials (Ramasamy 
et al. 2007; Ramasamy et al. 2011). N. oryzae is also 
reported to cause foliar and cane rot in Arundo donax 
(Widmer et al. 2007) and leaf blight in the Curcuma 
sp. (Zhang et al. 2011). A long term disease monitor-
ing site established in the Clarence valley showed a 
significant decline in the GPG infestations between 
2009 and 2010 (Lawrie 2011). 

This study reports on the impact of crown rot 
disease caused by the local fungus Nigrospora oryzae 
on GPG when inoculation occurs by planting diseased 
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plants or by inoculating with a spore solution during 
spring 2011. 

MATERIALS AND METHODS
Design This experiment is designed to compare the 
season of inoculation (winter, spring, summer, autumn: 
13 week intervals) and two inoculation methods at 5 
sites with 8 replicates per site (n = 64). The inoculation 
methods were planting diseased tussocks and spraying 
N. oryzae spores (106 per plant). Both treatments were 
on five plants per replicate (four at Clarence) within the 
experimental area followed by ongoing observations of 
disease spread. This study reports data for the 26 weeks 
after the spring 2011 treatment. Plots were arranged 
in a randomised design based on plot tussock size.

Sites The sites are located on heavily GPG infested 
land in the:
Tweed Valley 28°21’23.2”S; 153°28’50.6”E; 
Richmond Valley 28°48’17.3”S; 153°24’58”E; 
Clarence Valley 29°45’2.2”S; 153°1’48.4”E; 
Nambucca Valley 30°35’50.2”S; 152°58’5.7”E; 
Manning Valley 31°52’53.7”S; 152°23’43.7”E.

Treatments Each experimental plot was separated 
by 3 m and established across the slope at similar 
altitudes. The plots are 5 m long down the slope, at 4 
sites and 4 m long at the Clarence site. The inoculated 
plants or planted diseased plants were located approxi-
mately 0.5, 1.5, 2.5, 3.5 and 4.5 m along each pegged 
plot. The diseased plants were dug up from another 
location on the Tweed property. The experiment started 
in September 2011.

All the plots at the Manning site were topped in late 
January 2012 at approximately 30 cm high. This was 
to counter the lack of grazing. No assessment of the 
Manning site was made at 20 WAT due to a flood event. 
Although the flood did not inundate the site, it caused 
the eventual abandonment of the 20 WAT assessments. 

RESULTS 
Weather
Rainfall Rainfall in the month (September) after 
planting and inoculation, at the Clarence site (45 mm) 
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was greater than both Tweed (20 mm) and Richmond 
(27 mm) and less than Nambucca (65 mm) and Man-
ning (119 mm) (Figures 1–4). 

All the sites had above average rainfall for the first 
6 months of this experiment to a lesser (Nambucca, 
772 mm versus average 701 mm) or greater (Clarence, 
1013 mm versus 573 mm) extent. Very heavy rainfalls 
were experienced in January and or February 2012.

Air and soil temperature The average soil tempera-
ture at the Clarence site was 22.5°C (STD = .7) and 
the maximum and minimum temperatures measured 
were 28.9 and 13.9°C. The average soil temperature at 
Nambucca was 22.8°C (STD = 3.5) and the maximum 
and minimum temperatures measured were 30.1 and 
13°C. Average monthly soil temperatures (19.8°C, 
STD = 3.6) at the Manning site were 3 degrees lower 
than the sites to the north of it. The maximum and 
minimum temperatures measured at the Manning site 
were 26.8 and 9.7°C.

Soil temperature for these three sites in summer 
was 3 degrees warmer than that observed during spring 
when the disease becomes active. Soil temperature 
data for the Tweed and Richmond sites was not avail-
able at the time of writing. 

Air temperatures were mild across the experimen-
tal period with a few days between 30 and 35°C and 
no 40°C days for any of the sites across the 26 weeks. 

Relative humidity The differences in average relative 
humidity between the 5 sites at 9 AM were small: only 
2.9% (average of 5 sites was 76.6%). At 3 PM the site 
differences in average relative humidity was 12.6% 
with the Clarence site having the lowest at 56.7%.

Disease incidence
Tweed Valley site The planted treatment was superior 
to the inoculation treatment at 7, 13 and 26 weeks 
after treatment (WAT) with no difference at 20 WAT 
(Figure 5). 

Richmond Valley site The inoculation treatment was 
significantly better than the planting treatment at this 
site but the overall disease incidence was low (10–14% 
diseased plants) compared to the other sites. This site 
was un-grazed until March 2012. As a result the GPG 
at this time was rank with some plants growing to 2 
m tall and all having a low proportion of live leaves. 
With N. oryzae primarily known as a saprophyte, there 
was little need to cause disease when there was plenty 
of dead dry matter available (Figure 6). 

Clarence Valley site The crown rot symptoms at this 
site peaked after 13 weeks with the planted treatment 

showing slightly more disease (4.6 vs 5.8 diseased 
plants out of 10 per plot). At 7 and 20 WAT there 
were statistically more disease in the inoculated plants 
than the planted treatment plots and at 26 WAT the 
difference between the treatments was not significant 
(Figure 7).

Nambucca Valley site At the 7 WAT assessments 
a small amount (less than 6% of plants) of disease 
was observed. The widespread observation of disease 
across the treated and non-treated plots at 13 WAT sug-
gests the disease moved into the site from an external/
natural source and compromised the experiment. As a 
consequence the summer and all subsequent treatments 
were abandoned at this site.

The disease incidence increased from less than 
6% after 7 weeks to 46 then 69% at 13 and 26 WAT. 
The spring inoculation plots had a higher incidence of 
disease than the planted plots at 13 and 26 WAT. How 
much of the disease observed on GPG plants was due 
to the external source, rather than the experimental 
treatments, is not clear.

Manning Valley site Disease frequency on the 
spring treatments 13 WAT was still low but increased 
to 59% in the planted treatment at 26 weeks (Figure 
8). There were a few diseased plants in the planted 
treatment with 80% of their leaves showing the clas-
sic pale orange leaves of crown rot. This is unusual as 
normally only one or two diseased shoots are evident 
at a point in time.

DISCUSSION
Nigrospora oryzae had produced symptomatic dis-
eased plants across the treated plots regardless of the 
inoculation method. However there was no consistent 
pattern between the two inoculation methods across 
the sites by 26 WAT. 

The planting treatment was superior to spray inoc-
ulation at the Tweed and Manning sites and the reverse 
was true at the Richmond site. There was no difference 
between the two methods at the Clarence site. 

The rate of infection after 6 months at the Tweed 
site was less than observed at the Clarence, Nambucca 
and Manning sites but more than Richmond. By March 
2012 (26 WAT) there was little if any active disease 
observed, unlike 20 WAT. This pattern was repeated 
at the other sites with the exception of the Manning. 
This is a normal pattern for this disease where the first 
signs of it appear in spring (sometimes late winter) 
with the peak disease incidence occurring from early- 
to mid-summer. 

The crown rot symptoms, necrosis at the crown, 
are also easily confused with the normal senescence of 
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Figure 1. Tweed Valley rainfall and air temperature 
(ex. Murwillumbah). 

Figure 8. Level of disease post spring planting or 
inoculation at the Manning Valley site.

Figure 7. Level of disease post spring planting or 
inoculation at the Clarence Valley site.

Figure 6. Level of disease post spring planting or 
inoculation at the Richmond Valley site.

Figure 5. Level of disease post spring planting or 
inoculation at the Tweed Valley site.

Figure 4. Manning Valley rainfall and air tempera-
ture (ex. Taree).

Figure 3. Clarence Valley rainfall and air tempera-
ture (ex. Grafton).

Figure 2. Richmond Valley rainfall and air tempera-
ture (ex. Lismore).
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GPG that occurs over autumn and winter. This means 
identifying N. oryzae diseased plants in autumn and 
winter is less reliable and sometimes impossible to 
do visually. 

In the Manning site, there were potential areas 
of diseased plants in the inoculated treatment at 13 
WAT. They were not yet showing distinct orange 
leaf symptoms at this time. By 26 WAT the disease 
symptoms were evident in irregular shaped areas in 
slight depressions adjacent to the trial site. This sug-
gests water movement was contributing to the disease 
spread at this site.

The Tweed and Richmond valley sites received 
a little post-treatment moisture in the form of rain 
in the first month. There were still reasonable dews 
overnight and morning which should have assisted the 
disease to infect the plants. Moisture should not have 
been a limiting factor in the expression of crown rot 
symptoms at the other sites. 

The lack of fine days especially during January 
and February for all sites may have contributed to a dip 
in the observed disease incidence. Nigrospora oryzae 
needs a drop in humidity to release spores (Meredith 
1961) which it did not receive during January, so this 
may explain the drop in observable disease.

Monitoring of natural infections has shown that 
significant reductions in tussock size and plant num-
bers caused by N. oryzae can take anywhere from 
12 months to 3 or 4 years (personal observation). 
On-going monitoring of this experiment is required 
for at least another 18 months. Initial results show 
both planting diseased tussocks on a disease-free site 
or inoculating with a spore solution can result in sig-
nificant disease levels within 6 months. The variation 
in disease incidence between sites shows there is still 
a lot to learn about how best to induce crown rot in 
GPG and other WSGs.
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