
 
 

 

 

 

 

 

 

 

Speakers  

Pressures on broadacre spraying practices 

Implications of an 'Agricultural Park or Preserve' for the Barossa - Peter Grocke, Farmer, Western Barossa  

The right response to Clare Valley spray drift damage & Update on APVMA buffer zone moves - Peter 
Cousins, Independent Consultant  

Choice of N and P fertiliser types for seeding - Landcare Project Update Neil Wittwer, Peracto SA, 

Research Contractor 

 

 

 

CSS Webpage update 

The CSS website has been a continuously developing project aimed at providing farmers with up-to-date 
information on a range of topics. Currently the website provides information on planning for 2011, details 
upcoming CSS meetings, has information on subscriptions, and ALL the newsletters published by the CSS. 
Some exciting developments are underway, including a search function to scan past newsletters by topic 
and author, and the uploading of video recordings of the monthly CSS meetings. If anyone has ideas on 
how we can further improve this service, email cropsssa@yahoo.com. 
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Mallala Lentil Sowing Date x Stubble Management trial: 
Mick Lines & Larn McMurray, SARDI Southern Region Pulse Agronomy 

 
The benefits of early sowing and stubble management have been widely discussed in recent seasons characterised by 
low growing season rainfall, and/or short, sharp finishes.  
A stubble trial at Mallala found a significant interaction between sowing time and stubble treatments in lentils, where 
retained wheat stubble (2 t/ha  and ~30cm tall) improved yield of lentils at all sowing times, but greater increases 
occurred at the later sowing date (Table 1).  
Yield differences were also observed between varieties (Table 2). The early maturing red lentil PBA Blitz showed 
the greatest response from stubble retention and the tall, vigorous later maturing green lentil Boomer showed no 
response (Table 2). 
Varietal differences were also observed between sowing dates (Table 3). Nipper is well suited to sowing early due to 
its short plant type, mid to late maturity and favourable disease resistance profile, and showed the largest penalty 
from delayed sowing, yielding lowest. By contrast, the early maturing PBA Blitz showed no yield penalty from 
delayed sowing, and the highest yield of all varieties when sown late. 
Table 1: Grain yield (t/ha) of lentils at three sowing times and three stubble treatments, Mallala 2010. 

Sowing Time Removed 
Retained 
Slashed 

Retained 
Standing 

Early (19 May) 3.91 c 4.04 d 4.07 d 

Mid (7 June) 3.47 a b 3.80 c 3.88 c 

Late (22 June) 3.33 a 3.59 b 3.84 c 

LSD (P<0.05) 0.17 (0.12 same TOS) 

 
Table 2: Effect of stubble treatment on grain yield (t/ha) of various lentil varieties. 

Variety Removed 
Retained 
Slashed 

Retained 
Standing 

Boomer 3.80 3.90 3.96 

Nipper 3.33 3.68 3.72 

Nugget 3.52 3.77 3.90 

PBA Blitz 3.52 3.92 4.29 

PBA Bounty 3.59 3.77 3.96 

PBA Flash 3.52 3.84 3.86 

LSD (0.05) 0.19 

 
Table 3: Effect of sowing time on grain yield of 6 varieties, Mallala 2010. 

TOS Boomer Nipper Nugget 
PBA 

Blitz 

PBA 

Bounty 

PBA 

Flash 

Early (19/5) 4.268 4.02 3.905 4.063 4.094 3.997 

Mid (7/6) 3.764 3.427 3.686 3.771 3.777 3.737 

Late (22/6) 3.625 3.28 3.598 3.89 3.449 3.489 

LSD (P<0.05) 0.2201 (0.1886 same TOS) 

 
These results are surprising, considering the long, favourable season, but potentially demonstrate the importance of 
conserving soil moisture. The advent of modern farming systems such as minimum tillage and GPS guidance will 
facilitate this practice. This work will be repeated in future seasons, with the aim of validating and comparing results 
across variable seasons.  
  

GRDC are acknowledged for funding this work. 



 
 

MAXIMISING NITROGEN AND YIELD BENEFITS IN PULSE CROPS IN SOUTH AUSTRALIA 
1.
DREW EA, 

2.
DENTON MD, 

3.
GEMELL, G, 

4.
DEAKER, 

1.
BALLARD RA 

 

KEY POINTS 

• Inoculating pulse crops with high quality rhizobial inoculants (root nodule bacteria) will maximise grain 
yields and grain protein, and improve soil nitrogen levels. 

• Field pea rhizobia do not survive well in acid soils and where there are high summer temperatures.  These 
environments will be responsive to inoculation. 

WHAT ARE THE BENEFITS OF WELL NODULATED PULSE CROPS? 
The nitrogen that is fixed by a pulse crop and becomes available for the next cereal or canola crop is one of the 
unseen and perhaps under-valued benefits of growing legumes. The total nitrogen fixed by a crop depends on the 
degree of nodulation with effective rhizobia, the crop species grown and the amount of biomass produced in a 
season. Table 1 shows how the amount of nitrogen fixed can vary both between different crop legumes and even 
within a legume species.  

Table 1. Average nitrogen fixation of key pulse crops in Australia 

Legume

Average % 

N from 

fixation

Amount Shoot 

Nitrogen fixed 

(kg/ha)

Pea 66 84 (8-227)

Fababean 65 90 (1-205)

Lentil 60 61 (1-111)

Chickpea 41 40 (0-124)

Lupin 75 136 (26-288)  
Data sourced from Unkovich et al (2010). Range of values in brackets. 

Often this variation in the amount of fixed nitrogen returned to the soil is simply overlooked because crop yield can 
be maintained to some extent by drawing down on reserves of available soil nitrogen. The following example (Figure 
1) which summarises results from two Faba bean trials in Victoria demonstrates this point. It shows that grain yield 
is less responsive than nitrogen fixation once a certain level of nodulation has been achieved (in this case 35 nodules 
per plant). In this example, increased nodulation was made possible using high rates of inoculation. One site had low 
numbers of host-compatible rhizobia in the soil at sowing and one had high (3000 cells/g soil) numbers of rhizobia. 
Importantly, responses to inoculation were observed at high rates of inoculation at the site with a high background of 
soil rhizobia, indicating that good inoculation practice can improve nitrogen fixation, even though grain yield may 
not be affected. When just yield is considered, most studies suggest that inoculation doesn’t have much impact where 
more than 100 rhizobia per gram of soil are present, but this threshold now seems too conservative. . 

Figure 1. Higher nodule numbers increased nitrogen fixation and yield in Faba bean.    
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THE FIELD PEA STORY:  improving nodulation in the field 
There is no current commercial test available to measure the number of rhizobia in soils. Since rhizobia for the 
different pulses are adapted to different soil conditions, it can be difficult to predict if and when rhizobia 
inoculation is needed.  
Over the past two years (2009-10), field soils were collected from across South Australia, Victoria and Western 
Australia where field pea, faba bean, lentil or vetch had been sown in the past 10 years. Soils were collected in 
autumn, prior to the start of the growing season, and the number of pea rhizobia present in soil and their ability 
to nodulate and fix N with peas determined.  Many growers assume that once the legume has been grown in a 
paddock, inoculation is probably not worth the hassle. The survey results showed this is not true for many soils.  
 
Nineteen percent of soils in SA had very low numbers of pea rhizobia (<100 rhizobia /g soil) and are likely to 
be responsive for nodulation where inoculation is undertaken (Figure 2, Table 2).  The survey indicated that soil 
pH and the frequency of high summer temperatures between November and April were associated with lower 
numbers of pea rhizobia; both factors make it difficult for pea rhizobia to survive over summer and reduce 
nodulation potential by autumn, close to the time of sowing.  
In soils that contained adequate numbers of rhizobia, their ability to fix nitrogen (symbiotic effectiveness) was 
measured. Symbiotic effectiveness indicates how well the soil rhizobia fix nitrogen compared to the strain of 
rhizobia used in commercial inoculants for field pea. Pea rhizobia in 20% of SA soils were found to be less 
effective, having <70% of the nitrogen fixation capacity of the commercial strain. In these soils, inoculation 
may offer some means to overcome these less effective soil rhizobia.  This is particularly the case for large 
seeded pulses where high numbers of rhizobia (50,000 per seed) can be introduced with good inoculation 
practice.  
 
Figure 2. Field pea rhizobia survey results for South Australia. Each symbol represents a paddock sampled with a 
history of field pea, faba bean, lentil or vetch. 
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Table 2. Results of soil survey for number of and effectiveness of pea rhizobia across southern Australia. 

% of soils with

S.A. Vic. W.A.

Zero or low numbers of rhizobia 19 16 62

Less effective rhizobia 20 32 27

Total number of soils tested 48 37 29

State collected

 
 
So, the overall finding of the survey indicates that about 50% of paddocks in SA and Vic and most in WA are 
likely to be nodulation and nitrogen fixation responsive to inoculation.   
 
Table 3, below, can be used as a guide to understanding when the field pea is most likely to be responsive to 
inoculation. Conditions specified in the table are associated with environmental and rotational effects on 
number of rhizobia because the relationship is reasonably well understood.  The drivers of nitrogen fixation 
capacity in soil rhizobia are less well understood.  It is therefore not possible to reliably predict where 
inoculation should be used to overcome poorly effective soil rhizobia, other than to say that if anything other 
than abundant pink nodulation is observed on the previous host crop, inoculation should be undertaken.    

 
Table 3. Likelihood of a nodulation  response to inoculation for field pea 

LIKELIHOOD OF RESPONSE TO 

INOCULATION FOR FIELD PEA 

CONDITIONS 

HIGH 

• Soils with pH(ca) below 6.0 and 
high summer temperatures (>35oC 
for 40 days)  

OR 

• Legume host (pea, bean, lentil, 
vetch) not previously grown  

MODERATE 

• No legume host (pea, bean, lentil, 
vetch) in last 4 years  

OR 

• Last host crop not inoculated or 
lacked *good nodulation near top 
of root system. 

LOW 

• Loam or clay soils with neutral or 
alkaline pH and a recent history of 
well *nodulated host crop. 

 
* Good nodulation of field pea at 6 weeks after planting is considered to be more than 20 pink nodules. 

  
Optimising the nodulation of pulse crops and making sure the nodules contain effective rhizobia ensures 
biological nitrogen fixation is sufficient to meet plant needs and provides the best opportunity to improve soil 
nitrogen levels. Inoculation with peat-based rhizobia inoculants is still relatively inexpensive (~$7/ha) and cost 
effective, especially in light of the potentially large nitrogen benefits that can be captured.  



 
 

HOW DO YOU KNOW IF A LEGUME INOCULANT IS HIGH QUALITY? 

In July 2010, an industry code of practice was established that incorporates the use of a registered quality 
trade mark called the green tick logo. An inoculant will only carry the logo if a representative sample from 
the same batch complies with quality standards described in the new code of practice and summarised below.    
Legume inoculant products must contain: 

• The correct rhizobial strain for the target legume host 

• Numbers of live rhizobia equal to or above a minimum standard 

• Zero or minimal numbers of other organisms 
 

Inoculants that carry the logo indicate truth in labelling. : 
The labelling should display: 

• The name of the target legume host 

• Application method/s 

• Storage conditions 

• Expiry date/shelf life 

• Guaranteed number of live rhizobia at the point of sale 

• Batch number 
 
You can read more about the code of practice at: ww.dpi.nsw.gov.au/research/centres/gosford/australian-
inoculants-research-group. 

 
 
Figure 3  Registered trademark for 
inoculant quality – the green tick logo 

 
Rhizobial strains that have been selected and recommended for commercial use on the different legume hosts, 
and the current inoculant quality standards, are a result from many years of extensive scientific research. As 
indicated earlier, agronomic performance of legumes is often closely correlated to the number of effective 
rhizobia around the roots also known as inoculum potential. High quality inoculants increase the chance that 
high inoculum potentials will be achieved in the plant root zone. 
With all inoculants, it is important to remember that the rhizobia are living organisms, and can be adversely 
affected by heat, chemicals and loss of moisture, so need to be stored and applied according to the specific 

instructions of the manufacturer. 
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Audio Visual Connections for Crop Science Society 
 

Cindy Martin 

 

When I joined the Crop Science Society Committee in 2010, there was a great desire by the committee to 

increase the relationship between the society and students studying an agricultural degree. With the new 

agricultural degree, Bachelor of Agricultural Sciences, based at the Waite campus there has been increased 

reluctance of students to travel to the Roseworthy campus to attend meetings. With this in mind an attempt 

was made at the last Crop Science Society meeting to conduct a video conference between the meeting 

held at Roseworthy and the Waite campus. Due to technically difficulties this conference failed. As a result 

Tony Rathjen, post-graduate students Max Baka-Koch and Tom Copley, Audio Visual technicians Irene 

O’Daly and Nicholas McBride, as well as myself, got together to discuss the possibilities for the society. 

We resolved the technical difficulties that occurred at the last meeting as well as discussing the possibilities 

of recording the meetings and uploading video streams of past meetings onto the CSS website. The idea of 

web conferencing with other regions in SA was also discussed. Following this meeting, we were able to 

conduct a successful video conference between Roseworthy and Waite. 

 

At the next Crop Science Society meeting we hope to conduct a successful video conference between 

Roseworthy and Waite. This is a great step forward as a number of students & industry representatives 

have indicated they would be interested in attending if they only had to go to Waite. We will also be 

recording the meeting, it is unclear as to whether or not it will be feasible to upload this onto the website or 

not as of yet, as the file will be excessively large to capture the entire meeting. This poses a particular 

problem for those in remote areas where download limits are often quite small. It has been decided that a 

live webcast is not feasible at the present point in time, although it will be reconsidered in the future as 

technology becomes more advanced and as the memberships of the society increases. Any Suggestions as 

to the direction we should be heading with our Audio Visual technology will be considered. 



 
 

Nitrogen management in new durum varieties. 
Kenton Porker and Rob Wheeler, New Variety Agronomy, SARDI 

 

A Durum Growers Assoc of SA led durum agronomy project, has now collected data from nitrogen trials from the 

past two years with funding from SAGIT and GRDC and corporate sponsors.  The purpose of the trials was to 

establish whether new durum varieties respond similarly to nitrogen and if not, determine their optimal N 

requirement. Frequent rainfall and above average crop growth and yields in 2010 presented challenges for 

obtaining the required 13% grain protein levels for Durum 1 grade within trials.   

 

NVT data has shown that new durum varieties have a significantly higher yield potential than the older varieties 

Tamaroi, and Kalka and it was therefore thought that these newer varieties may require more N throughout the 

growing season to fulfil their yield potential.  However, the trials from 2009 and 2010 have shown that new 

varieties are achieving higher yields with the same amount of N supply but are unable to maintain protein.   In 

other words, no extra N is required to sustain the higher yield of the new lines.   

 

Trials have been conducted under good spring conditions in the Mid North and Yorke Peninsula, in comparison with 

slightly more volatile conditions in the South East.  Paskeville (YP) trials have shown that there are no differences in 

varietal N response, and when initial soil N levels are low, there is likely to be a good yield response from N 

applications at growth stage 30 in good spring finishes, and a protein response from later applications (flag leaf 

emergence to heading). 

 

In contrast, where background levels of soil N are high (where durum’s are typically grown), the application and 

timing of in-crop N does little to change yield in the newer varieties but using N to manage grain quality, and in 

particular protein, is going to be important in managing the new high yielding varieties.  A trial at Minlaton in 2010 

showed that all durum lines yielded the same or higher when nitrogen was applied at GS30 compared to applying it 

all up front at seeding (Figure1).   Therefore N application decisions could have been postponed to later in the 

season (GS30) with no yield loss.    
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Where moisture is a limiting factor N applications may be deferred until later in the season (ie flag leaf emergence 

to heading). A trial at Bordertown ran into significant moisture stress in 2010 during anthesis; in this experiment 

the GS30 applications of N led to greater moisture removal than the no nitrogen up front and late application 

(GS47) treatments and consequently yielded lower.   The 2009 South East results similarly showed that early (GS30) 

applied N can lead to bulkier canopies which may predispose some varieties to yield reductions in harsh spring 

conditions and also be detrimental to grain size in varieties such as WID803, WID802 and Hyperno.  These new 

durum varieties are likely to benefit the most from canopy management.  

 

Figure 3. Grain yield response to N timing averaged across all Durum varieties at Bordertown, 2010. 

While weather conditions during grain fill were largely favourable in 2009 and 2010, new durum lines have shown they 

are still relatively susceptible to short dry periods in spring, and heat stress events during flowering, which are frequently 

experienced in SA. These conditions were detrimental to varieties that have bulky canopies or a large number of tillers.  

The newer lines such as WID803, Hyperno, and WID802 have the ability to set an almost unattainable yield potential. 

Under dry conditions and heat stresses these varieties are still likely to yield significantly higher but are more likely to 

suffer quality downgrade reflected in reduced grain size and test weight. To help manage this risk, N application 

decisions are best withheld until later in the season, in order to be reactive to soil moisture conditions. Trials over the 

last two years have shown the later N applications to be the most profitable as they increased protein levels to achieve 

the required bin grade and kept screening levels lower. Early N applications should be limited to paddocks low in soil N 

and where the N is needed for crop growth. Results have shown there is little benefit from early N on the new durum 

varieties when soil N levels are adequate.   

The key challenge in growing the new varieties will be achieving the required 13% protein without compromising grain 

size and yield.   In most trials the newer varieties do not appear to be N deficient throughout the growing season, but 

typically fall 1 – 2% below (figure 2) the required 13% protein for DR1 whereas older and/or lower yielding lines Tamaroi, 

Kalka, and Caparoi are consistently reaching well above 13%.  Data averaged across all NVT and durum agronomy trials 

would suggest that the newer, higher yielding lines are lower in grain protein due to the inverse relationship of yield and 

grain protein (dilution effect) since the protein yield (protein x yield) in all lines are similar.    

In conclusion, the results suggest that the newer lines do not require any extra N for growth but may require significantly 

more N later in the season to achieve 13% protein.  The later application of N (flag leaf emergence to grain fill) is the 

most important in durum as it contributes the most to grain protein and ultimately determines the final bin grade (based 

on protein). More data is needed to determine the actual N requirement for the newer lines to reach the required 13% 

for DR 1 grade; 2011 trials will continue to address this issue and aim to provide a more accurate assessment of in-crop 

applications and final N requirement of the durum lines using crop models such as yield prophet, and in-crop sensors to 

assess the N status of the crop.  



 
 

Introduction to the Waite Research Institute (WRI) 
 

 
 

The Waite is a campus recognised for its research and development underpinning Australia’s cropping 
industries.  It is an international model of research, development, industry application and teaching.  The 
Waite community is currently comprised of 1,500 scientists, technicians, teachers, support staff and student 
in the areas of transfer in the areas of agriculture, food, wine, natural resource sciences and agricultural 
economics. 
 
The Waite Research Institute (WRI) is an initiative of the University of Adelaide to facilitate further 
development of the site’s world class capabilities and technologies.  The WRI’s Vision is Continued 
Excellence with: 

 
1. The Waite Campus recognised as a global leader in agriculture, food, wine and natural resources 

science contributing to research-led solutions for these sectors; 
2. The WRI promotes high quality, trans-disciplinary collaborative research within the University of 

Adelaide, other Waite-based research institutions and with leading national and international 
research organisations; 

3. The WRI’s research addresses and informs critical global issues and challenges such as Australian 
agriculture industry competitiveness, food security, sustainable agricultural productivity and 
intensification, food nutrition and health, advanced agricultural systems and adaptation to climate 
variability and change; 

4. The WRI addresses whole of value chain research needs and opportunities from gene discovery to 
providing greater insights into the relationships between agriculture, food and human health. 

 
The WRI is addressing this through a range of initiatives: 

 
Science:   Proposal development (within themes); 
Infrastructure:  Planning and proposal development (within themes); 
Capacity Building:    Assist the attraction to the Waite of excellent students into research degrees 

(Honours, Masters and PhD); 
Fellowship support: Attraction of internationally prominent researchers; 
Conference support: Sponsoring of International prominent conferences and workshops in 

Adelaide and at the Waite; 
Staff Development: Early and mid-career researcher skills development; 
Travel: Access to travel funds to develop collaborative proposals or to visit funding 

bodies to discuss ideas; 
Waite “brand”: As the “Keeper of the Waite Vision” the WRI plays an important role in 

marketing and advertising the capabilities on the Waite through promotion of 
events, successes and individuals. 



 
 

 
 

Current 2011 projects supported by WRI include: 
 

1. Vision for “Waite@100 and beyond”; 
2. WRI Flagship:  Australian Institute for Food and Nutrition proposal; 
3. WRI Flagship:  National Centre for Food Security proposal; 
4. WRI Flagship:  WIC Vineyard of the Future proposal; 
5. WIC Winery of the Future proposal; 
6. ARC Centre of Excellence for Plant Cell Wall Biology and Australian Plant Phenomics Facility 

(APPF) Plant Accelerator science leadership/business development support; 
7. Early and mid-career mentoring and skills development; 
8. Contribution towards placing next generation sequencing technology on the Waite; 
9. “The Debate @ The Waite: 
10. WRI webpage and use of other social media. 
 

 
Current WRI staff are: 
 

• Director – Professor Roger Leigh; 

• Manager Strategic Projects – Professor Rob Lewis; 

• Special Projects Officer – Dr Heather Bray; 

• Financial Accountant – Mr Jason Dancer; 

• Executive Officer – Ms Chia Barlow; 

• Social Media Support Officer – Mr Alex Gardner. 
 
You are invited to seek more information on the WRI, its programs and how it can assist you by visiting 
the WRI website: www.adelaide.edu.au/wri/ or contacting the Executive Officer Chia Barlow on 08 8303 
6729. 
 

The Waite Research Institute (WRI) is “open for business” 
 


