
 
 
 
 
 
 

**** PLEASE NOTE MEETING ON THURSDAY**** 
 
Speakers 
 
Neil Wittwer: Peracto SA 
Neil will talk about Peracto SA’s Landcare project which is coming to the end of the 3 
years. The project consisted of 5 trials sites across the state, which investigated the effect of 
farming systems on soil carbon. Neil will report on 2 specific trials and focus on tillage 
systems, stubble management and alternative fertilisers. 
 
Malcolm Bartholomaeus: Pro Farmer 
‘Grain Prices – Why, Where and How?’ 
Malcolm is always an entertaining and informative speaker, and as he has just returned from 
overseas, he will be brimming with things to share!  
 

Are you an Urrbrae High Old Scholar? 
Urrbrae High is trying to revitalise their Old Scholars as the membership has dropped off 

in recent years. 
Please consider attending their AGM! 

It will be held at 7pm on the 3rd of July in the staff room at the school. 
Please contact Urrbrae High School for any further information 

(08) 8372 69955 or email dl.0798_admin@schools.sa.edu.au 
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Economic Rationalism and Agricultural Research 
Bob Holloway 

 
Sometime in the late 1990s I read an article in “The Advertiser” about a maverick economics 
lecturer who was speaking out against economic rationalism. There is a good definition of 
economic rationalism in Greg Whitwell’s article, “What is Economic Rationalism?” 
http://www.abc.net.au/money/currency/features/feat11.htm 
In the article Whitwell quotes economist Michael Pusey, “Economic rationalism is the dogma 
which says that markets and money can always do everything better than governments, bureaucrats 
and the law... Forget about history and forget about national identity, culture and ‘society’ ....Don’t 
even think about public policy, national goals or nation building. It’s all futile. Just get out of the 
way and let prices and market forces deliver their own economically rational solution”. 
As I understood it at the time, economic rationalism was responsible for a palpable change in 
employment policies where people in employment began to assume numerical identities. About the 
same time the Americans coined the term collateral damage for non-combatants who got in the way 
of war going about its business. It seemed to me that a lot of ex-employees of research organisations 
could be described by the same term.  
Anyway, the University of Adelaide economist had taken up the issue and was warning of dire 
consequences if the economic rationalists, who at that time had taken over the policy arms of 
government, were allowed to continue to dictate the terms. Well they have, and the economist was 
right, the consequences have been dire. 
From Federation until the 1990s, food security has always been important in Australia. Economic 
rationalism considers that food production is not a public interest issue and should not be funded by 
the public. This may not be stated publicly but the end result of the deliberate policies is 
inescapable. Because agricultural research is an integral part of food security, by definition it is also 
not entitled to support from public funding. 
Over the past 30 years, organisations like CSIRO and State Departments of Agriculture have been 
gutted. Agricultural research has also been eviscerated. They are easy targets for budget cuts and 
have been for some time. It is really unfortunate that State Governments have been able to get away 
with this for years by hiding behind funding bodies like GRDC.  
GRDC exists to provide operating funding for short-term projects. It generally doesn’t get into long 
term funding, infrastructure or supporting scientific careers long term. Governments are supposed to 
do this but they haven’t and they don’t. Organisations like SARDI now have to find most of their 
funding from bodies like GRDC.   
This means that young agricultural scientists are employed as casuals on short-term projects with no 
security and no clear future. It’s a national disgrace and it’s been allowed to happen by 
Governments of all persuasions, bureaucrats and politicians, scientists and farmers.  
No-one appears to be particularly interested in the career prospects of young agricultural scientists. 
They deserve the opportunity to be able to spend a lifetime in developing skills and knowledge in 
agriculture and, in so doing, supporting the nation as well. It is an absolute travesty that this 
opportunity, which was available to me and many others, isn’t available to them because an 
economist and his acolytes in the bureaucracy got it all wrong. They were wrong for a start in 
thinking that that Government has no place in agricultural research. It is only Governments that can 
provide the kind of long-term stability and financial clout to fund long term independent rigorous 
research. There is plenty of evidence still out there from previous decades of research carried out by 
State Departments. A lot of today’s progress is founded on basic research that was done 20-30 years 
ago. That basic research has been one of the first casualties of the economic rationalists. We will 
have to pay for it eventually. 



S and N fertilisation in Mallee barley crops: 2012 trial results 
Kenton Porker & Rob Wheeler SARDI, Waite Campus 

 
The  role  of  S  fertilisation  is  increasingly  being  questioned  as  growers  swing  to  P  fertiliser  products  containing  less 
background S i.e. DAP or MAP (~1‐2%S) as opposed to the previously used Single Super (~9% S).  Anecdotal evidence 
suggests  S  deficiency  is  increasing  amongst  cereal  crops  in  the Mallee  particularly  on  sandy  soils  and  it  has  been 
suggested that the use of Sulphate of Ammonia (SoA) can increase the Nitrogen (N) and S use efficiency compared to 
gypsum  and  urea.  Canola  has  a  higher  S  requirement  than  cereals  and  there  have  been  documented  cases  of  S 
response  in canola, however,  to date  there  is  little  information  to  support an S  response  in barley grown on sandy 
soils. As part of a GRDC funded barley agronomy project a series of field trials were conducted throughout the Mallee 
in 2012 to assess barley crop growth and yield responses to S on sandy soils, with respect to rate, timing, and form of 
S.   

Key outcomes from 2012 
The 2012 trials demonstrated a general lack of S fertiliser response at these sites, 3 out of 4 trials showed no response 
to S despite  the KCL 40  (0‐10cm)  soil  tests  suggesting S  levels were below  the critical  values  (4‐6 mg/kg)  for  cereal 
production  (Peverill  et  al.  1999)  at  all  sites  (table  1).  It  was  anticipated  there  would  be  a  response  to  S  fertiliser 
however this was not the case with only a small response to S recorded at Lameroo (table 2). Deep soil test revealed 
sufficient S  in the  lower soil profile.    It  is common for S to be present down the profile  in Mallee sandy soils as  it  is 
mobile nutrient and can leach below the topsoil. Therefore, S can be available later in the season when roots explore 
the lower profile.  This may explain the lack of S response at these sites. These results suggest a 0 ‐10cm KCl‐40 is not 
always a  reliable  test of  the crop S  supply and a  total balance approach  similar  to deep soil N  testing maybe more 
informative. S testing can be done in conjunction with nitrate tests at a small additional cost. S deficiency may not be 
as wide spread in the Mallee as first thought but  limited to certain paddocks as demonstrated by the Lameroo site; 
concerned growers should conduct deep soil testing, tissue test, or apply a test strip to more accurately diagnose of 
potential S deficiency 

Table 1 Top soil (0‐10cm) and deep soil (10‐60cm) S & N test results from Mallee trial sites, taken pre‐sowing from each replicate (3 
cores bulked x 3 reps) 

Site 
pH Level 
(CaCl2) 

Depth 
Sulphur (KCL40) 

mg/kg 
Available 

Sulphur (kg/ha) 
Available N kg/ha 

 (NO3, NH4) 

7.8  0‐10  2.9  3.48   Lameroo 
8.1  10‐60  2.2  13.2  38.7 
7.3  0‐10  1.9  2.28   

Murrayville 
8.4  10‐60  2.3  13.8  42 
6.5  0‐10  3.6  4.32   

Paruna 
8.1  10‐60  1.4  8.4  35.6 
7.3  0‐10  1.8  2.16   

Karoonda 
8.3  10‐60  17  102  36.6 

Overall N was the key nutrient driving early growth responses at all sites (table 2 & 3), and therefore the N balance 
was more  important  than S.  Similar  yields were achieved  from applying N as Urea alone,  as  SoA, or  as  a Urea and 
gypsum combination (figure 2) except for at Lameroo where an additional response to combined N and S were found.   
The  responses  to  N  still  depended  on  the  deep  soil  N  levels  and  seasonal  site  conditions.  It  is  therefore  highly 
recommended to conduct deep soil testing for both N and S for effective nutrient budgeting. 
 
 



Table 2. Fertiliser effects on early vigour (NDVI GS30), grain yield in Hindmarsh barley at Lameroo, Paruna, and 
Murrayville (2012). NS = not statistically significant  

Growth @ GS30 (NDVI) %Nil  Grain Yield (t/ha) 
Treatment (kg/ha nutrient) 

Lameroo  Paruna  Murrayville  Lameroo  Paruna  Murrayville 

Nil  100  100  100  2.13 c  1.63  1.21 
Gypsum (20kg S)  103  105  96  2.14 c  1.65  1.21 
Urea (17.5kgN)  123  125  116  2.70 b  1.58  1.19 
SoA (17.5kg N & 20kg S)  123  123  112  2.96 a  1.69  1.14 
Urea (17.5kgN) & Gyp (20kgS)  122  119  114  2.68 b  1.54  1.08 
LSD (5%)  10.1  9.8  12.2  0.24  NS  NS 

The trial at Karoonda included additional treatments examining the effect of application timing of N and S and when 
applied  in  conjunction with a  foliar  trace element  spray. Timing of N or S did  little  to change  the yield  response  to 
fertilisation however the addition of trace elements significantly improved growth and N responsiveness, hinting that 
underlying nutritional limitations may limit lack of response to N fertilisation more generally. The combined treatment 
effect  of  urea  and  trace  elements  increased  yield  by  more  than  0.4t/ha  over  straight  urea.  Tissue  test  results 
suggested  the  large  improvement  in  yield  was  likely  to  be  from  a  Cu/Zn  x  N  interaction.  Zn  and  N  are  known  to 
interact and Zn is needed for protein metabolism and is therefore a driver of growth. 

Table 3. Grain yield (t/ha), yield response (compared to Nil Fertilised Control), and grain quality data of Hindmarsh barley from 
Karoonda nutrition trial (2012). NS = not statistically significant (P>0.05). 

Fertiliser Treatment 
Grain 
Yield 
(t/ha) 

Yield 
Response 
(t/ha) 

Protein 
(%db) 

Screenings 
%<2.2mm 

Retention 
%>2.5mm 

Testweig
ht 

(kg/hL) 
Nil N Fertilised Control  0.80  0.00  11.8  7.3  69.0  69.1 
Nil N + Gypsum (20kg s)  0.78  ‐0.02  11.1  9.3  61.2  67.7 
Nil N + Trace element*  1.07  0.27  10.6  10.0  62.8  68.4 
Urea @Sow (17.5kg N)  1.12  0.32  11.4  9.3  68.7  68.5 
Urea +Gyp @Sow (17.5kg N & 20kg S)   1.24  0.44  11.7  13.1  57.6  67.1 
SoA @Sow (17.5kg N & 20kg S)  1.20  0.40  12.3  11.1  65.0  67.8 
SoA @ 3 Leaf (17.5kg N & 20kg S)  1.15  0.35  11.1  9.7  64.3  67.7 
SoA @ GS22 (17.5kg N & 20kg S)  1.38  0.58  12.2  8.4  73.9  69.8 
Urea @Sow + Trace element* (17.5kg 
N) 

1.57  0.77  14.2  4.4  62.8  68.6 

LSD (5%)  0.26  1.7  4.0  7.0  NS   
*Smart Trace Triple (5%Zn, 1.5%Cu, 4%Mn) applied as foliar @5L/ha 3 leaf stage  

While not underestimating the importance of S, N was still  in general the main nutrient driving growth and growers 
concerned about the  lack of response to N fertilisation should be encouraged to  look further than S alone, as there 
may  be  other  underlying  nutritional  limitations.  Given  nutrition  responses  are  largely  driven  by  seasonal  and  site 
conditions,  trials  are  being  replicated  in  2013.  Nonetheless,  the  results  highlight  the  importance  of  a  balanced 
approach to nutrition and the need for soil sampling at depth in the Mallee for both S and N.   

 
Figure 1. Hindmarsh barley from Karoonda 2012, plot on left fertilised with 17.5kg of N as urea at sowing and sprayed with a foliar 

spray of trace elements at the 3 leaf stage, and plot on right was fertilised with 17.5kg N as urea at sowing only.  

Urea 17.5kg N @ sowing + 5L/ha 
Trace element foliar at 3 leaf Urea 17.5kg N @ sowing  



Root growth and soil moisture in durum and bread wheat plots at 
Roseworthy 2012–Part 2 

Alison Phillips and David Keetch, University of Adelaide. 
 

Note: This is a continuation of a previous article titled ‘Moisture monitoring in durum and bread wheat plots at 
Roseworthy in 2012’.  
Root measurements ‐ A hydraulic soil coring rig was used to remove two 1m x 50mm soil cores from each plot. 
Cores were cut at 10cm intervals. Each core segment was washed using a water and gas bubbler over a 2mm 
sieve. Total root length per core sample and root surface area were measured using WINRhizo software and a 
modified Epson flatbed scanner at a resolution of 800dpi.  
Total root length density (cm/cm3) and surface area density (cm2/cm3) of 10cm cores varied 
significantly between depths. Total root length and surface area of cores was greatest in the topsoil (0‐
10cm), lowered dramatically at 10‐20cm at the depth of cultivation, before increasing to peak at 40‐
50cm at the transitional layer and gradually declining as the subsoil became more hostile (Figure 1, 
Table 1). All varieties had some root material in the 90‐100cm core, and the final depth of root growth 
is unknown.  

   
Figure 1: Root length (cm/cm3) and surface area (cm2/cm3) density of 10cm x 50mm washed soil cores to a depth of 100cm.  
 
Table 1: Soil chemical properties of the field trial site at Roseworthy. The topsoil was loamy, contrasting with a red, clay subsoil. The topsoil 
layer had an acid pH, was inherently fertile and friable. In the subsoil pH rapidly graded to alkaline, exchangeable magnesium and sodium 
were higher than calcium, ECe increased above 0.4dS/m, and boron ions were present in toxic concentrations. The poor subsoil structure 
below the transitional layer (35‐40cm) was highly alkaline, sodic, saline, high boron and had poor drainage. 

            Soil depth (cm)                

  
0‐10  10‐20  20‐30  30‐40  40‐50  50‐60  60‐70  70‐80  80‐90  90‐

100 
Macronutients (mg/kg)                     
Ammonium Nitrogen  9.0  1.5  2.5  1.5  1.5  1.0  1.0  1.0  1.0  2.0 
Nitrate Nitrogen  42.5  13.0  15.5  9.0  5.0  2.0  1.5  1.0  1.0  2.0 

Phosphorus Colwell  114.5  30.0  5.0  2.0  2.5  2.5  3.0  2.0  2.0  2.0 
Potassium Colwell  389  313  418  431  420  429  426  467  441  459 

Sulphur  7.9  3.9  8.1  18.1  37.3  61.7  86.7  108.9  132.2  146.5 
                     

Conductivity (dS/m)  0.167  0.134  0.226  0.381  0.579  0.678  0.741  0.867  0.864  1.075 
pH Level (CaCl2)  5.15  6.60  7.45  8.05  8.35  8.40  8.45  8.35  8.90  8.45 
pH Level (H2O)  5.90  7.50  8.45  9.05  9.35  9.40  9.45  9.35  9.40  9.45 

DTPA extractable nutrients 
(mg/kg)                     
Copper  1.32  1.47  2.08  2.81  2.40  1.98  1.79  1.56  1.44  1.27 
Iron  178.76  76.37  23.84  18.38  11.57  9.69  9.38  8.79  8.82  8.41 

Manganese  20.25  13.71  5.09  5.35  3.37  2.25  1.76  1.52  1.26  1.37 
Zinc  1.93  0.35  0.15  0.11  0.09  0.08  0.06  0.06  0.05  0.03 

Exchangeable cations 
(meq/100g)                     
Calcium  3.84  6.01  9.39  9.21  9.75  9.67  8.66  8.59  8.66  8.58 

Magnesium  1.29  4.15  9.96  11.96  11.59  10.47  9.67  9.11  9.22  9.49 
Potassium  0.93  0.80  1.08  1.10  1.07  1.09  1.10  1.10  1.14  1.12 
Sodium  0.66  1.81  5.17  7.05  8.31  9.05  9.81  10.15  11.26  11.90 

                     
Boron Hot CaCl2 (mg/kg)  1.10  2.88  8.98  15.99  21.35  24.32  26.24  27.31  30.34  29.07 

Organic Carbon %  0.9  0.5  0.3  0.2  0.2  0.3  0.2  0.1  0.1  0.1 
Calcium Carbonate %  0.31  0.34  0.37  0.53  2.49  6.97  11.72  14.24  14.01  13.30 

Varieties differed significantly (F prob <0.05) at the topsoil depth of 0‐10cm (Table 2). The bread 
wheat Krichauff and durum advanced line WID901 had a higher root length density than most other 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varieties, and the durum wheat Tjilkuri recorded the lowest root length density. No significant 
differences could be detected between varieties at any other depth for root length density. Despite a 
lack of significant difference between varieties at each depth, it can be noted that at 30‐50cm the 
varieties Tjilkuri and Gladius had the lowest root measurements, coinciding with less soil water use at 
55‐65cm (from previous article). Water extraction from the soil up to a depth of 45cm was important 
mid season (August – September), while soil water use below 55cm was crucial during October, with 
the drying of upper soil layers. At 55cm several soil constraints were also present (B, Na, HCO3‐). 
 
Table 2: Mean root length density (cm/cm3) of varieties from soil cores across the depth 1m at 10cm intervals. For each depth significance 
was determined using F probability and least squares difference at 5% in Genstat®. 

Variety  0‐10   10‐20   20‐30  30‐40  40‐50  50‐60  60‐70  70‐80  80‐90  90‐100 

Axe  7.21bc  3.18  2.98  3.80  4.25  2.08  1.32  0.82  0.26  0.47 

Gladius  7.86bc  3.83  3.95  2.94  3.11  2.09  1.07  0.52  0.23  0.23 

Kamillaroi  6.78bc  2.48  2.89  4.21  4.46  2.87  1.50  0.65  0.29  0.20 

Krichauff  10.75a  3.29  3.53  4.18  4.25  2.14  1.06  0.41  0.18  0.23 

Line80  7.69bc  3.44  4.03  3.89  4.25  2.56  1.27  0.78  0.51  0.19 

Scout  6.45bc  2.62  3.10  3.98  3.70  1.99  1.09  0.45  0.19  0.16 

Tamaroi  6.19bc  2.38  2.99  4.09  3.64  2.68  1.24  0.72  0.48  0.11 

Tjilkuri  5.17c  2.24  4.01  3.30  3.51  2.20  1.21  0.50  0.26  0.17 

WID901  8.12ab  3.25  3.29  3.73  3.30  2.24  1.43  0.61  0.42  0.26 

Significance  0.047  0.458  0.361  0.281  0.422  0.824  0.993  0.961  0.244  0.399 

l.s.d (0.05)  2.874  1.602  1.345  1.134  1.451  1.234  1.163  0.849  0.274  0.300 

 
An increase in total root length (cm) across all depths combined was associated with a greater 
reduction in overall soil water content throughout the growing season. The bread wheat Scout had the 
lowest total root length in the 1m core and had the least reduction in soil water content at the end of 
the season compared to the initial water content post sowing. The durum breeding line ‘Line80’ had 
high total root length within the core, with the greatest reduction in soil water content. 
 

 
Figure 2: Volumetric soil water content measured as the difference between measurements on the 26th of June (4 weeks post sowing) and 
31st October (maturity) versus total root length of core to 1m. 
 
A greater reduction in the mean soil water content % was associated with a reduction in final grain 
yield (g/plot) and the early‐mid season NDVI (biomass) readings (Figure 3). Total root length in the 
soil core was not significantly related to grain yield, but higher total root length was associated with an 
increase in NDVI. The relationship between grain yield and NDVI was weak with an r correlation of 
0.319. 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Figure 3: (Top) Correlations between the mean soil water content readings taken fortnightly across the season and harvested grain yield (g/plot) 
and GreenSeeker NDVI values taken early to mid season. (Bottom) Total root length in 1m soil cores taken from within plots correlated with 
grain yield and NDVI values.  
 

Biomass (NDVI) was negatively correlated with grain weight (g)/head (r=0.462) and harvest index 
(r=0.477). Grain weight/head and HI were not significantly associated with overall mean soil water 
content to 1m, but was strongly correlated at the specific depths 5cm and 35cm, where root growth and 
water content varied noticeably. A greater reduction in mean soil water content (higher plant use) was 
related to a decrease in grain weight/head and a lesser extent harvest index (Figure 4). 

  
Figure 4: Grain weight (g)/head and harvest index (HI) compared to the mean soil water content readings taken fortnightly across the season at 
the depth of 5cm and 35cm. 
 

Summary: At Roseworthy in 2012 varieties that utilised early season rainfall, producing a larger total root 
system and biomass (NDVI), used a greater amount of the available soil water across the season, and 
despite the higher water use of varieties with larger root systems having lower grain weight per head and 
HI under limited end of season rainfall; these varieties were higher yielding (g/plot). 
  
The overall objective of these studies is to gather information on root growth distribution and depth 
related to soil water capture under different field conditions for the development of durum germplasm 
with improved root systems for greater soil water capture, particularly under moisture limited 
conditions. Our current target areas are both topsoil (0‐10cm) root growth and root growth at the 
transitional layer (≈40‐50cm) into more hostile subsoil conditions, where moisture often remains late in 
the season but cannot be fully utilised due to several physical and chemical impediments (e.g. density, 
salinity, boron). 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Cereal varietal herbicide tolerance – 2012 results 
Michael Zerner and Rob Wheeler, SARDI – New Variety Agronomy. 

 
 
Background 
Australian cereal varieties are extensively tested to determine level of tolerance to commonly used 
herbicides in South Australia as part of a GRDC funded national program. All newly released varieties are 
tested to identify any potential herbicide sensitivity to provide additional information to cereal growers for 
the agronomic management of new varieties. Varieties are first tested in preliminary trials at higher than 
recommended rates of the herbicides to identify any sensitivity to specific herbicides. Once a significant 
variety and herbicide interaction has been identified, the variety is tested with the specific herbicide in 
more advanced trials using recommended and higher than recommended herbicide rates to determine the 
severity of the yield reductions caused by the herbicide.  
 
Trial Results 
Preliminary screening trials were conducted at Mallala, SA and advanced herbicide tolerance trials were 
conducted at Kybunga, SA during 2012. Trials were sown relatively late in order to achieve a high weed 
germination to provide best possible weed control, prior to trial commencement. All herbicide treatments 
were applied with good levels of soil moisture available to the crop early in the growing season. All cereal 
variety and herbicide entries selected in advanced trials were based on results in preliminary trials from 
previous years. Preliminary screening in cereal crops included the use of the following herbicides; Boxer 
Gold, Sakura, diuron + MCPA, Affinity, Hussar, Decision, bromoxynil + MCPA, Achieve, Ally, Axial, 
Conclude, Glean, Eclipse, dicamba, dicamba + MCPA, Tigrex, Broadstrike and 2,4-D amine. 
 
Wheat 
Of the set of 12 herbicides screened against new wheat cultivars in preliminary evaluation at Mallala, only 
dicamba and Sakura caused significant yield losses compared to the untreated controls (figure 1). Dicamba 
was the most damaging treatment causing significant yield reductions in four varieties including, Cobra, 
Justica CL Plus, Phantom and Dart. Sakura only caused a significant yield reduction in one variety which 
was newly released Emu Rock. Further testing of these herbicide and variety interactions will occur in 
2013, to verify and determine the severity of any sensitivity detected in this experiment. 
 

 
Figure 1. Comparison of grain yields of wheat cultivars to the application of twice the recommended rates 
of Sakura (236 g/ha) and dicamba (400 g/ha) at Mallala, 2012. LSD (p<0.05) shown on herbicide 
treatments. 
 
The advanced evaluation experiments included varieties that were found sensitive to a specific herbicide in 
2011. Of the combinations of herbicides and varieties tested very few were found to be significantly 
affected by herbicides, those that were, are shown in figure 2. AGT Katana was found to be sensitive to 
Ally (metsulfuron), as it incurred a significant yield loss of 6% when applied at the recommended rate. 
AGT Katana has been found to suffer yield reductions at increased rates of Ally in previous years, but this 
is the first incidence of yield loss at label rate. This would suggest AGT Katana has a mild sensitivity to 
Ally. 
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Another sulfonylurea herbicide, Glean (chlorsulfuron) caused a significant yield loss in Estoc at the high 
rate, but was unaffected at the label rate. Cobra and Justica CL Plus were also shown to suffer yield losses 
at high rates to dicamba. These interactions indicate a narrow safety margin exists when these variety and 
herbicide combinations are used. In these situations if label rates are adhered to than yields are unlikely to 
be affected. 
 

Figure 2. Grain yields (% of untreated control) of wheat varieties incurring a significant yield loss caused 
by a specific herbicide at either recommended (1X) or higher (2X) rates at Kybunga, 2012.  
 
Barley 
In both the preliminary and advanced evaluation experiments there were very few significant yield 
reductions caused by any herbicide. Only newly released variety, Flinders suffered a yield penalty from the 
application of Tigrex at twice the recommended rate in preliminary trials. This interaction will now be 
investigated in more detail during 2013. No varieties showed any yield reductions in advanced evaluation 
trials. Therefore it is important to refer to the long-term summaries for varietal herbicide sensitivity as also 
found on the NVT website. 
 
Oat 
Four oat varieties were evaluated in preliminary trials during 2012 and of the range of herbicides they were 
tested against, only Banvel M (dicamba & MCPA) and Tigrex (diflufenican & MCPA) caused yield 
reductions. Late maturing varieties Forester and Tammar were able to avoid any significant yield penalty, 
unlike Dunnart and Wombat where penalties occurred (figure 3). 

 
Figure 3. Comparison of grain yields of oat cultivars to the application of Banvel M (Dicamba + MCPA, 
2.8 L/ha) and Tigrex (Diflufenican + MCPA, 2 L/ha) at twice the recommended rates at Mallala, 2012. 
LSD (p<0.05) shown on herbicide treatments. 
 
Both Dunnart and Wombat appear more sensitive to Banvel M than Tigrex as the yield losses were much 
greater. This is likely in response to sensitivity to dicamba, as both these varieties also showed yield losses 
in advanced trials also in response to dicamba (Figure 4). Dunnart incurred a 10% yield loss at the label 
recommended rate, but Wombat was more severely affected with a yield loss of 67%. Forester also 
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suffered a yield loss, but was only significant at twice the recommended rate. Dunnart and Wombat appear 
sensitive to dicamba, with Wombat being more severely affected. Damage symptoms in this experiment 
included stunted growth and delayed maturity. This was the first year of advanced evaluation of these 
variety and herbicides, testing will continue in 2013 to provide further evidence of the sensitivities found 
during 2012. 

 
Figure 4. Grain yields (% of untreated control) of oat varieties incurring a significant yield loss caused by 
dicamba at either recommended or higher rates at Kybunga, 2012. 
 
Conclusion and into the paddock 
This long running research has identified cereal varieties can differ substantially in their sensitivity to 
commonly used herbicides when applied at registered label rates and timings. Therefore it becomes 
important to check the safety of various herbicide and variety combinations prior to sowing and spraying.  
Long-term summaries should also be used to identify herbicide and crop varietal combinations for potential 
grain yield penalties, as herbicide tolerance is strongly influenced by seasonal conditions (Tables 2-4). 
Information pertaining to varieties, which have been tested in one year only, should be treated with caution 
pending further trials over multiple growing seasons as environmental conditions can strongly influence 
herbicide interactions. Long-term summaries of herbicide tolerance testing for all crops can be found online 
from the NVT website (www.nvtonline.com.au). 
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'Native Tracks' 
 
Water in the landscape is a continuing theme in our recent newsletters. 
 
Innovations of Paul Lush and the Robinsons near Mallala with retention of tall stripper 
stubbles and their observations on soil water and crop growth have driven the topic. And Bill 
Gammage's book the ' Biggest Estate on Earth', on historic management of the landscape by 
Australian Indigenous people and articles by Millie Nichols and Marcus Cooling have 
expanded our appreciation of higher levels of a water table. Apparently these are quite 
different systems.  
 
But, pause to consider the similarity of the tall straw Kangaroo grass with stripper stubble. 
 
Gammage quotes many descriptions of an astonishingly beautiful landscape in Australia 
being 'like an English Park' with large scattered trees interspersed by belts of dense scrub. In 
the Adelaide Hills, my brother thinks these trees were scattered at a density of about one pre 
acre. What effect did this arrangement have on native pastures and its water relationships? 
This article arose while searching for descriptions of the landscape at the time European 
settlement, and found little on water, but was surprised by tracks mapped by the first 
surveyors. 
 
The district investigated was the Hundred of Talunga, Birdwood/Gumeracha/Mt. Pleasant 
district, originally a 'Special Survey' of the Sources and Tributaries of the River Torrens. 
During 1839/40 there was a scramble for land, when those with wealth could request a 
survey of 15,000 acres with the right to purchase 4,000 at one pound per acre and a total of 
38 Special Surveys were undertaken, many by the South Australian Company. I had hoped 
that this original survey of Talunga may have recorded something of the original vegetation, 
as is the case with Yorke Peninsula (see S Krichauff, 'A journey through Narungga History'), 
but detail on the map was quite rudimentary (Map 1), with the surprising exception of a 
network of tracks. 
 
WB Randell, later famous for constructing the MaryAnn, the first paddle steamer on the 
Murray, livestock manager for the South Australian Company, wrote to his boss McLaren 
earnestly imploring him (9th Febuary, 1839) to take out Special Surveys at the headwaters of 
the Onkaparinga and Torrens '..... 
 
   'When I first discovered this beautiful neighbourhood it was covered with an abundance of 
kangaroo grass high as my horses belly and fitted to fatten the larges oxen I ever saw - I am 
sorry that today a fire has passed and is still raging over a great breadth of it, but as far as it 
has not come it sill retains its verdure and beauty and is fitted for any kind of stock. 
   The intermediate valleys are more particularly adapted to grazing cattle and dairy 
purposes, much arable is interspersed amongst the undulating land and the hills and sides 
afford excellent sheep walks as good I think as can be desired. 
    There are many places beautifully undulating and afford excellent sites for building and are 
as picturesque as the most tasteful could desire. 
    Some parts between the valleys are interspersed by forest land thickly wooded chiefly with 
gum and stringy bark ..(?) .. , a great portion of which is of the best quality.' 
 
As the first farmers settled in the district in the late 1840s and there was only limited 
squatting, from 1839 onwards, the immediate suspicion was that these were tracks were 
established and maintained by the Indigenous people. But establishing this was a challenge 



 

as Europeans were very reluctant to acknowledge Indigenous achievements. Fortunately JW 
Bull in his 'Early Experiences of Life in South Australia', recounts the following, presumably 
from October 1839 when he set out to meet his large herd of cattle being driven from 
interstate. 
 
  ...' and so started by way of Mt Barker. In that district he met a man who gave the 
information that the herd had left the river at the bend (Morgan) and had gone north; on this 
he altered his course west and passed to the west of Mt Torrens. In following down on a 
native track through high grass and herbage, something was seen to glisten in the narrow 
path. The horse suddenly made a violent start, when a large black snake was seen gliding 
away. The horse commenced to tremble violently, and on dismounting him it was apparent 
that he had been bitten by the snake, probably on the breast. The poor brute soon broke out 
in a copious sweat. The only course to be pursued was to hasten on to the nearest 
encampment. .... ' ( This would have been Bonney's camp where he was squatting near Mt 
Crawford). ' the long grass nearly meeting across the path must have prevented the horse 
from seeing the snake .... The poor brute died the following day.' 
....' leaving Mt Crawford on the east, beautiful hills and gullies .... The rider descended by a 
rich spur of the western range, having ridden continuously through miles of country covered 
by high grass.' 
 
From this we arrive at three conclusions, 
• the track interconnected remote districts and was therefore a trading route 
• it was not well maintained, either as a result of the smallpox epidemic a few years earlier or 

the beginnings of the dispossession 
• Bull knew the track  
S Hallam notes that in Western Australia there were distinct words for the local tracks and the 
inter-regional paths so it is very likely that the same applied here. 
 
Most of the tracks on these maps seem to follow a pattern. Along shallow valleys, the tracks 
follow the creek line, but avoided sedges, rushes (and snakes?) and boggy (black) ground. 
When they came to highly dissected parts of the landscape, the tracks seem to have followed 
the watershed, as related by Bull. The original 'road' to Hahndorf ascended the most gentle of 
the spurs towards Mt Lofty at Beaumont and then follow the ridge skirting Mt Lofty and Mt 
George and down another gentle spur to the Onkaparinga. The European, SE Freeway, on 
the other hand, heroically follows the gully resulting in expensive constructional and an 
unattractive scar.  
 
For the first years after farmer settlement at Talunga, the native track was used. Much of the 
track on the western side of Mt Torrens was closed in the 1860s and a new road surveyed, 
mostly along section boundaries but other roads in the district continued to follow the 
Indigenous tracks, notably the Gumeracha/Mt Pleasant and the Gumeracha/Mt Crawford 
roads (Map 3). The pattern set in the 1860s still persists (Map 2). 
 
Technical and financial limitations on road construction in the 1850s are still apparent on our 
current roads: bullock drays had no braking system so it was common to lash a tree trunk to 
wagon when descending a steep slope (see a ST Gill drawing), and so many road cuttings 
were made; haste and financial constraints almost precluded surveying curves and optimal 
routes so many roads junctions remain dangerous; and span limitations encouraged 
construction of bridges on narrow river sections, exacerbating downstream erosion and traffic 
accidents. 
 
Tony Rathjen 



 

 
Map 1 - published in 1841 from the Special Survey,'Tributues and Sources of the Torrens' of 
1839/40. The 'Native Tracks' of JW Bull, east-west, Gumeracha to Mt Pleasant, and north-south, 
Barossa Valley to Mt Barker, intersect west of the current township of Birdwood. The first hotel in the 
district was established at this intersection. The map has several creases which in this reproduction 
are difficult to distinguish from the tracks. 

Map 2 - current map of the same district. 
 



 

 
 
 

Map 3 - compiled from the 1841 map and subsequent alterations to 1876, show both the original 
tracks, highlighted in blue, and the modifications in red. Much of the realignments took place in the 
early 1860s, so long sections of the north-south track were closed and the new road established 
along section boundaries. Some evidence of the alignment of the original track can be found, 
notably the remnants of a footbridge a little to the east of the current (dangerous) bridge over the 
Torrens, and the, otherwise, unexpected positioning of several gates. 
  
 
 
 
 



 

  
 
 


