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Foreword 
 
The Australian export trade in lucerne seed is worth $22.2 million pa nationally. Over 90% of export 
lucerne seed is produced in South Australia. The major export markets for lucerne are Argentina, 
Saudi Arabia, North Africa and Europe. Overseas markets require phytosanitary declarations for 
bacterial wilt in lucerne. In addition, Western Australia has a legislative requirement for freedom 
from bacterial wilt of lucerne seed.   
   
A survey for bacterial wilt was conducted in 2002 to update the area freedom status of major lucerne 
seed producing areas in South Australia and Victoria. Bacterial wilt was detected in the main lucerne 
seed production area of SA.  This meant that the area freedom status was no longer applicable and 
that a system needed to be put in place to ensure that phytosanitary requirements of export markets 
with respect to bacterial wilt could still be met.  
 
This project has developed phytosanitary inspection and testing protocols in collaboration with seed 
service providers, industry, government and regulatory authorities to ensure that lucerne seed 
producers can continue to access markets and meet international phytosanitary requirements. 
 
This project was funded from industry revenue which is matched by funds provided by the Australian 
Government.  
 
This report, an addition to RIRDC’s diverse range of over 1500 research publications, forms part of 
our Pasture Seeds R&D program, which aims to facilitate the growth of a profitable and sustainable 
pasture seeds industry based on a reputation for the reliable supply, domestically and internationally, 
of a range of pasture species.  
 
Most of our publications are available for viewing, downloading or purchasing online through our 
website: 
 
• downloads at www.rirdc.gov.au/fullreports/index.html 
• purchases at www.rirdc.gov.au/eshop 
 
 
 
Peter O’Brien 
Managing Director 
Rural Industries Research and Development Corporation 
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Executive Summary  
 
The Australian export trade in lucerne seed is worth $22.2 million pa nationally. The major export 
markets for lucerne are Argentina, Saudi Arabia, North Africa and Europe.  
 
Overseas markets require phytosanitary declarations for bacterial wilt in lucerne. Argentina and Chile 
will accept a phytosanitary declaration based on a seed pathology test while the European Union, 
Tunisia and Uruguay will only accept phytosanitary declarations based on field inspections. In 
addition Western Australia has a legislative requirement for freedom from bacterial wilt of lucerne 
seed.  
 
Field surveys in the 1960’s and 1970’s detected bacterial wilt in many of the lucerne growing areas 
adjacent to the river systems in NSW, Victoria and SA but not in the major seed production areas. 
Surveys to support declarations of area freedom in the seed producing areas were last conducted in 
1978. 
 
In 2002, a field disease survey of lucerne stands was initiated to update area freedom from bacterial 
wilt of lucerne in seed production areas in South Australia and Victoria.  The survey was based 
primarily on testing of seed lots as well as a limited number of paddock inspections. Bacterial wilt 
was detected by field inspection in one seed crop paddock in the South East of SA. 
  
After the detection of bacterial wilt, the lucerne seed industry recognised the need for phytosanitary 
inspections to maintain market access via area freedom on a place of production basis. A field 
inspection and sample testing protocol was developed, which has been adopted in SA and Victoria. 
These requirements meet International Plant Protection Convention and AQIS requirements. This 
was done for the first time in spring 2003 and the phytosanitary service incorporated inspection and 
testing for bacterial wilt, stem nematode, Orobanche spp. (branched broomrape and native 
broomrape species) and Cirsium arvense (perennial thistle). 
 
Phytosanitary inspections for bacterial wilt occurred in spring 2003 in lucerne seed production areas 
in SA and western Victoria. Plant samples were collected by accredited inspectors, as part of the 
phytosanitary paddock inspection in October/November. A further 9 infected paddocks and 15 
unconfirmed infected paddocks were detected in SA.  The infected paddocks were growing the 
bacterial wilt susceptible lucerne cultivars Hunter River, Hunterfield and Sirosal. Stand life of 
infected paddocks was greater than 4 years old with the majority being greater than 15 years old. 
 
At the same time, international acceptance of a seed test developed in a previous RIRDC project 
(SAR 15-A) is being pursued via the International Seed Testing Association (ISTA) process. Ideally, 
seed test standardisation should be based on inter-laboratory comparisons on naturally infected seed.  
Efforts to find naturally infected seed have not been successful, even from seed of infected lucerne 
plants  grown in the glasshouse. Infected plants from paddocks where bacterial wilt was detected 
produce infected tillers but have not produced infected seed, indicating that transmission to seed is 
extremely low. This is likely influenced by environmental conditions. As a result, international seed 
test standardisation is proceeding with artificially infected seed. Ultimately, an internationally 
accepted seed test will provide lucerne seed growers with less restrictive export options now bacterial 
wilt is known to be present. An internationally accepted seed test is still a desirable aim but work is 
progressing slowly. As well as technical difficulties, the test must be accepted by EU authorities. 
 
The measures to maintain export market access have been communicated directly to lucerne seed 
exporters with ASF taking a lead role. The approach being taken satisfies International Plant 
Protection Convention and AQIS requirements. 
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1.  Bacterial Wilt of Lucerne in Australia 
 
1.1 Lucerne Export Seed Industry 
 
The Australian export trade in lucerne seed is worth $22.2 million pa nationally (2003-04) with 93% 
of certified lucerne seed exported from SA (6700 tonnes pa) annually.  The remainder is exported 
from Victoria and New South Wales. The major export markets for lucerne are Argentina, Saudi 
Arabia, North Africa and Europe. Importing countries require declarations of freedom from bacterial 
wilt. 
  
 Field surveys in the 1960’s and 1970’s detected bacterial wilt in many of the lucerne growing areas 
adjacent to the river systems in NSW, Victoria and SA. However, field surveys specifically targeted 
at bacterial wilt had not been undertaken in major seed production areas since 1978.  
 
1.2 Bacterial Wilt of Lucerne 
 
Bacterial wilt is caused by the bacterium Clavibacter michigenense subsp. insidiosus (Cmi). The 
pathogen is North American in origin and has spread to southern Europe, South Africa, Australia and 
New Zealand but has a very limited recorded distribution in South America and Asia. 
 
The disease is more prevalent in older lucerne stands, usually stands that are at least 3-4 years old. 
US experience suggests it can reduce stand life by 3-4 years. Wetter environments favour disease 
development where lucerne is grown on high rainfall, under irrigation and on poorly drained soils. 
Water, seed, hay and fodder, and machinery can spread the disease. The disease is not long lived in 
soil and lucerne can be safely replanted in paddocks, which have had a lucerne free break of two 
years.  
  
Symptoms of the disease (stunting and yellowing) are more easily detected in active regrowth. 
Confirmation of the disease is possible via plating of the causal agent on semi-selective medium 
followed by confirmation by a DNA based test (PCR) or antibody-based testing (ELISA). 
 
There is low disease transmission via seed with the literature indicating only 6-7% transmission to 
seed from diseased plants. A seed test was developed (SAR 15-A) to support export trade and 
substitute for area freedom declarations.  This test has been used as part of an international program 
to standardise seed tests (SAR 25-A).  However, progress in international test standardisation has 
been slow because it has been impossible to source infected seed for test comparison.  
 
1.3 The lucerne phytosanitary certification process  
 
Australia 
AQIS is responsible for issuing Commonwealth Phytosanitary Certificates. However, where import 
conditions require the attachment of Additional Declarations stating disease, weed or insect freedom, 
AQIS relies upon appropriate state government agencies to provide these declarations. AQIS will not 
issue a Commonwealth Phytosanitary Certificate unless the exporter can provide an authentic 
Additional Declaration.  
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South Australia 
In South Australia, where a particular weed, disease or insect has never been recorded an Additional 
Declaration will be issued for certified or uncertified seed on an area freedom basis.  
Where a particular weed, disease or insect is known to occur in South Australia an Additional 
Declaration is only be issued for certified seed because certification requires crop inspection and 
linkage to the identified place of production.  
 
Prior to 2002, SA provided pest free area (regional) area freedom declarations for bacterial wilt, 
Orobanche sp. and Perennial thistle in certified seed and uncertified seed for lucerne (in most areas 
except along or near River Murray), Trifolium and Medicago spp 
 
In 2002, Crown Law advised PIRSA that area freedom declarations for bacterial wilt could not 
legally be defended because the declarations are based on an outdated 1978 field disease survey of 
lucerne stands. The provision of area freedom declarations for uncertified seed places a significant 
risk on government and seed exporters.  
 
Victoria  
 
Prior to 2002, as in SA, regional area freedom declarations were issued for bacterial wilt, Orobanche 
sp. and stem nematode in certified seed. No declarations are provided for uncertified seed.  
 
NSW  
 
NSW issues pest free production site (paddock) area freedom declarations for certified seed based on 
the paddock having been inspected at the correct time when pest/disease can be detected.  
 
WA  
 
WA does not export lucerne seed and bacterial wilt is not known to occur in WA.  
 
1.4 Project Objectives   
The objectives of this project were to: 

1. Re-evaluate area freedom status for bacterial wilt of lucerne in seed production areas of 
Australia to export seed trade. 

2. Develop protocols to maintain and facilitate export seed trade from lucerne seed-producing 
areas with bacterial wilt.  
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2.  Survey of seed production areas for 
bacterial wilt 
 
2.1 Recommendations of industry/government and regulatory 
groups 
 
A meeting of industry, government and regulatory agencies was held in Canberra, June 6, 2002.  The 
purpose of the meeting was to develop an action plan on bacterial wilt area freedom status for lucerne 
seed and other pasture species. In addition, additional phytosanitary requirements for lucerne and 
other pasture species (eg. Orobanche sp., perennial thistle, stem nematode and dodders) were 
discussed. 
 
Attendance: Robert Rees Manager Industry Development, Field Crop Industries, PIRSA 
(Chairman); Vani Srungaram, Plant Pathologist, Plant BioSecurity, Biosecurity Australia, AFFA; 
Penny Hendy, Chairperson, Seed Section, GCA; Chris Melham, General Manager, SIAA; Peter 
Smith, Manager Seed Services SA, PIRSA; John Hannay, Principal Industry Consultant, Field Crop 
Industries, PIRSA; John Davidson, National Seed Manager, AgriQuality; Jamie Saunders, Business 
Manager, Agribusiness, AgriQuality; Richard Walker, Program Leader, Plant Protection Policy 
/Seeds, Agriculture NSW; Ric Cother, Principal Research Scientist, Agriculture NSW; Ray Elson, 
Assistant Program Manager, Grain Exports, AQIS; Alan McKay, Leader Plant Diagnostics, SARDI; 
Kathy Ophel-Keller, Leader Field Crops Pathology, SARDI; Jeff Davis, Research Manager, RIRDC; 
Mark Holland, Manager Plant Laboratories, AGWEST. 
  
Prior to 2002, SA provided regional area freedom declarations for bacterial wilt in certified and 
uncertified seed for lucerne, Trifolium and Medicago spp. in most areas, except along or near River 
Murray.  Freedom from Orobanche sp. and perennial thistle was based on field inspections 
conducted in February/March. 
 
In 2002, Crown Law advised PIRSA that area freedom declarations for Bacterial wilt could not 
legally be defended in the future because the declarations are based on an outdated 1978 field disease 
survey of lucerne stands. This decision was significant as SA produces more than 90% of exported 
lucerne seed. 
 
Options considered were renewal of bacterial wilt area freedom by a field survey or a seed survey, or 
maintenance of the status quo using field inspections primarily designed for seed certification.  
 
It was agreed that it is essential that area freedom status is underpinned by robust scientific evidence 
and practices. AQIS advised that if bacterial wilt was detected by an importing country, in lucerne 
seed which had been given an area freedom declaration, it would probably result in Australia losing 
market access to that country. The methodology used to establish and maintain area freedom 
declarations must be sufficiently robust and accurate to detect the pest/disease if present. 
 
The workshop recommended a seed survey of existing areas with a Pest Free Area status in SA and 
western Victoria. The survey was to include both certified and uncertified seed samples. Seed 
samples from ten percent of certified seed crops were to be tested and from 20% of uncertified seed 
crops. It was recommended to take a minimum number of samples from each Hundred in which 
lucerne seed crops were grown to ensure geographical coverage. The survey methodology was e 
based on International Standards for Phytosanitary Measures “Guidelines for Surveillance” (ISPM 6). 
 
In areas where bacterial wilt is already known to be present such as NSW, individual farm based field 
survey in main NSW lucerne production areas will continue to establish Pest Free Places of 
Production.  
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Export lucerne seed has other phytosanitary requirements: 
 

Stem nematode: Status quo to remain. Phytosanitary certificates to be issued on results of 
existing stem nematode seed test.  

 
Orobanche sp.:  Phytosanitary certificates to be issued for certified seed based on field 
inspection at appropriate time. Advice on timing to be sought by each state from Animal and 
Plant Control Commission or equivalent. 

 
Perennial thistle (Cirsium arvense): Status quo to remain Phytosanitary certificates to be issued 
for certified seed based on field inspection at appropriate time. Advice on timing to be sought by 
each state from Animal and Plant Control Commission or equivalent. 

 
2.2 Area freedom survey 2002 
 
A survey of lucerne was conducted in September-December 2002 to confirm area freedom from 
bacterial wilt of lucerne in major lucerne-growing areas of SA and Victoria.   
 
As part of the 2002 survey, seed (120 samples) was tested using a new diagnostic assay developed by 
SARDI, with funding from RIRDC (SAR 15-A).  The seed samples from SA and Victoria were all 
were found to be free of the disease.  A small number of paddocks (15) were surveyed as well with a 
focus on higher risk older stands planted with susceptible cultivars, principally Hunter River.   
 
Methodology 
 
Seed survey: 
 
All seed samples tested were from the 2002 harvest.  SA seed was obtained as sub-samples from 
Seed Services Australia. One hundred certified seed samples were from South Eastern SA and mid- 
North with the distribution being roughly proportional to the areas sown to lucerne. A further 20 
uncertified seed samples were tested from the same areas of SA. 
 
Victorian seed was obtained from Agriquality, Victoria. Forty seed samples were tested from western 
Victoria. 
  
Sub-samples of 50g of seed were ground, soaked overnight in sterile water and the extract plated on 
Cmi semi-selective media. Suspect colonies from the selective media were transferred to Cmi 
enrichment media, and tested by antibody-based ELISA. Isolates with results greater than 
background (cut-off 0.200) were tested by PCR.  
 
Field survey: 
 
Plant samples from the SA South East were collected by agronomic consultants (Wally Cole & Co., 
De Barro Agricultural Consulting, David Carter, Seed Services Australia, Raymond Christinat, Crop 
Monitoring Services) from paddocks selected by variety, age of stand and seed test. Further plant 
samples were collected by SARDI staff from lucerne sites in the Lake Alexandrina area, where 
bacterial wilt was found in 1978. 
 
All plant samples received were examined visually within 24 hours of receipt for symptoms 
characteristic of bacterial wilt.  Samples were sectioned from the crown and plated on Cmi semi-
selective media. 
 
Suspect colonies from the selective media were transferred to Cmi enrichment media, and tested by 
antibody-based ELISA. Isolates with results greater than background (cut-off 0.200 what is the unit) 
were tested by PCR. DNA was extracted from isolates with positive PCR results (1 only) together 
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with isolates selected on basis of ELISA results and visual morphology. DNA was sent to CSIRO 
Entomology (Canberra) for sequencing and confirmation as Cmi. 
 
Results 
 
No Cmi was isolated from any seed samples. 
 
Two bacterial isolates, both from a plant collected from a paddock of Hunter River lucerne in the 
Keith area, were identified as Cmi by colony morphology, ELISA and PCR.  Final confirmation as 
Cmi was done by sequence comparison over 500 base pairs of 16S ribosomal DNA sequence. They 
were an identical match to confirmed Cmi isolates from Australia, New Zealand, USA and UK. 
  
Discussion 
The policy of issuing Additional Declarations for bacterial wilt based on “regional” area freedom 
effectively ceased in December 2002 with the positive detection of bacterial wilt in the Keith district. 
 
SA Government Crown Law advice to PIRSA was that Additional Declarations could only be issued 
for seed grown from crops that were specifically inspected for the absence of a particular disease or 
weed. 
 
The main implication of the detection of bacterial wilt in the Keith area was that the export trade 
could no longer rely on area freedom declarations for export to countries /states which require 
freedom from this disease (Europe, Argentina, Uruguay, Tunisia, Western Australia).  An industry-
government meeting in January 2003 agreed to base future phytosanitary certificate production on 
inspection of paddocks for the disease in spring, when the disease is most easily seen in the field. 
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3.  Maintenance of exports 
 
3.1 Phytosanitary inspection process 2003 
 
Seed Services Australia, in conjunction with PIRSA-SARDI, developed inspection protocols for 
paddocks for phytosanitary certification in spring 2003 for bacterial wilt, stem nematode and 
Orobanche spp.  Agriquality used the same principles for their protocols, developed with assistance 
from PIRSA-SARDI. The development of these protocols was outside the scope of this RIRDC 
project.  
 
SARDI developed the testing protocols for bacterial wilt and stem nematode to support the 
phytosanitary inspections.  The cost of pathology testing is borne by the growers but the development 
of the testing protocol has been done within this project.  As well, accredited Seed Services Australia 
and Agriquality inspectors have been trained by SARDI in the recognition of bacterial wilt, stem 
nematode and Orobanche spp.  
 
As part of the 2003 phytosanitary inspection protocol, all paddocks with Hunter River stands > 7 
years old were pathology-tested as well as suspect plants from any other paddocks.   
 
Plants were collected by inspectors and sent to SARDI.  To identify bacterial wilt, all plants 
submitted were screened using a DNA test based on DNA sequences unique to the bacterium. Crown 
sections from plants that the DNA test indicated were infected was then plated to grow out and 
isolate the bacterium. Identification of the bacterial wilt isolates was confirmed by a further DNA test 
followed by sequencing diagnostic ribosomal regions. Samples were considered infected only when a 
bacterial wilt isolate was cultured and conformed by a second stage DNA test. 
 
For diagnostic purposes samples were classified as “highly suspect” when it was not possible to 
isolate the bacterium despite the sample returning a positive reaction to the first stage DNA test. The 
most likely explanation for this occurrence is because the bacterium is very difficult to isolate, it 
grows slowly on artificial media and is often overgrown by other organisms. While “highly suspect” 
samples have for this season been deemed negative for the purposes of issuing phytosanitary 
statements, there is a strong possibility the bacterium may be isolated from plants submitted from 
these paddocks in future seasons. 
 
Although this process is lengthy it meets ISTA requirements for confirmatory testing.  The protocol 
and testing support have been designed to meet international requirements, particularly those of the 
European Union, which has the most stringent conditions for seed acceptance. 
 
The key principles of the SA phytosanitary inspection process are:  
 

• Participation in the phytosanitary inspection program is voluntary as not all international 
markets require or specify phytosanitary certification 

• The service is open to both certified and uncertified lucerne seed cropsThe spring 
phytosanitary inspection does not replace but is in addition to the ordinary seed certification 
pre harvest inspection usually conducted in the summer crop flowering period 

• Crops are inspected at the ideal time to detect bacterial wilt, stem nematode and Orobanche 
spp. 

• Crops ultimately confirmed as being positive for bacterial wilt or stem nematode remain 
eligible for seed certification; however access to certain international markets will be 
restricted due to the disease(s) detected 

• Crops must be inspected in the period 1 September to 30 November. Crops, as an average, 
must have between 10 – 25 cm of growth to permit inspection 
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Pathology testing and inspection results  
 
From the 2003 phytosanitary inspection process, 411 samples were submitted to SARDI for bacterial 
wilt / stem nematode diagnosis. 
  
Of these, 10 crops were confirmed positive for bacterial wilt and 15 crops assessed as highly suspect 
but pathology testing unable to confirm presence of bacterium. 
One crop was confirmed positive for stem nematode (in SA mid-North) and no crops containing 
Orobanche spp &/or Cirsium arvense were found. 
All 10 infected crops (Table 1, includes crop confirmed in December 2002) and 15 highly suspect 
crops (Table 2) are located in the general Keith district (hundreds of Stirling, Wirrega, Pendelton, 
Willalooka and Coombe). 
 
Table 1. Confirmed infected crops 2003 
 
Cultivar Infected 

Crops 
Ha affected Sown Certification 

Hunter River 6 122 1970-1987 Certified 
Hunterfield 2 24 1983, 1986 Certified 
Sirosal 2 28 ? Uncertified 

 
Table 2. Highly suspect crops 2003 

 
Cultivar Infected 

Crops 
Ha affected Sown Certification 

Hunter River 7 189 1949-1996 Certified 
Siriver 7 69 1992-1999 5 Certified , 2 Uncertified 
Aurora 1 9 ? Uncertified 

 
3.2. Phytosanitary Inspections 2004 

 
SA and Victoria 
 
The 2004 program will have two inspection options: 
  

1. Full inspection service i.e. Bacterial Wilt, Stem Nematode, Orobanche spp & Cirsium 
arvense 

2. Modified inspection service ie Orobanche spp & Cirsium arvense only (only for previously 
identified BW infected or suspect crops). Bacterial wilt freedom will need to be established 
for these crops via a pathology seed test acceptable for lucerne seed exports to Argentina + 
WA 

 
The 2004 protocol will require mandatory plant collection from all cultivars entering their fourth 
spring. This is due to the 2003 detection of bacterial wilt in cultivars other than Hunter River and 
Hunterfield and the recognition that bacterial wilt is likely to be detected in susceptible varieties less 
than seven years of age. Some “suspect” crops of Siriver detected in 2003 were four years old.  
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Phytosanitary Inspections outside SA  
 
Phytosanitary inspections for bacterial wilt of lucerne can be offered interstate by Seed Services 
Australia or Agriquality.  SARDI Field Crop Pathology can provide training to other seed service 
providers. 
 
Code of practice 
 
A code of practice for lucerne seed growers is being developed by PIRSA and industry to isolate 
infected lucerne paddocks from paddocks where seed is being grown for export. This code of practice 
is based on principles of physical isolation via a buffer zone as well as restriction of water, plant 
material and machinery movement from infected to potential export seed paddocks. 
 
3.3 Seed transmission 
 
Efforts to find naturally infected seed for international testing of a seed test have not been successful, 
even when infected lucerne plants were grown in the glasshouse. Infected plants from paddocks 
where bacterial wilt was detected produce infected tillers but have not produced infected seed, 
indicating that transmission to seed is extremely low.  
 
3.4 International seed test standardisation 
 
Although the phytosanitary process allows continued export market access, an internationally 
accepted seed test would provide lucerne seed growers and marketers with greater flexibility, less 
restricted export options and overall lower cost as only the seed being exported to markets requiring a 
phytosanitary declaration for bacterial wilt would require testing.. 
 
The international acceptance of a seed test developed in a previous RIRDC project (SAR 15-A) is 
being pursued via the International Seed Testing Association (ISTA) process.  Efforts to find 
naturally infected seed have not been successful.  As a result, progress in kit distribution has been 
delayed but will proceed with artificially infected seed in 2005. At the same time, the ISTA Plant 
Health Committee, which coordinates this process, has recently been completely re-organised.  
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4.  Discussion of Results  
 
4.1 Implications 
 
Impact of bacterial wilt on production 
 
The disease is not impacting significantly on lucerne forage or seed production. Growers report that 
infected paddocks remain highly productive.  The relatively drier environment and the mostly well- 
drained sandier soils in the upper South East do not favour Bacterial wilt disease development and 
expression or apparently seed transmission. However, it appears that the areas where infection is 
being found are often low-lying, less well-drained areas of a paddock.  
 
Hunter River and Hunterfield appears to be particularly susceptible to the disease. Older stands of 
susceptible varieties are a reservoir for disease.  Most of the Aurora and Siriver in the South East 
have been sown on older (20 years plus) Hunter River paddocks so detection of disease on younger 
Aurora stands may be related to inoculum carryover from older susceptible stands. 
 
Impact of bacterial wilt on export markets  
 
To date, the detection of bacterial wilt has not impacted on export markets as protocols have been put 
in place to meet phytosanitary requirements of export markets.  Because the EU market is the most 
demanding in terms of their phytosanitary requirements, the phytosanitary inspection process has 
been targeted at the EU market. There are significant costs associated with this process (see below) 
and some growers are choosing not to participate.  In the long term, this may impact on the 
availability of EU-eligible seed. 
 
Costs 
 
The cost of bacterial wilt phytosanitary inspections in 2003 was $5.50 per ha (inc. GST) plus 
inspection fees, bringing the total cost to approximately $12 per ha. 
 
The proposed 2004 direct phytosanitary fees will be $6.60 per ha (inc.GST) for full inspection 
service  i.e. bacterial wilt, stem nematode, Orobanche spp. and Cirsium arvense and $4.50 per ha for 
modified inspection service ie Orobanche spp. and Cirsium arvense only, not including inspection 
fees. 
 
The bacterial wilt seed test costs  $270 per sample (inc. GST).  This means that phytosanitary field 
inspection based tests are a cheaper option, particularly for higher yielding irrigated crops.  
 
4.2 Recommendations: 

 
Strategies to reduce older stands of susceptible varieties, which may be acting as a reservoir for 
bacterial wilt, have been discussed with representatives from the lucerne seed industry. 
 
Stand Life for Hunter River 
 
Older stands of susceptible varieties appear to be a reservoir for bacterial wilt. The issue of 
introducing a stand life for Hunter River in line with other varieties has been discussed. The issue 
needs to be actively discussed with growers to seek agreement and would need to be phased in.   
If a Hunter River stand is removed a two-year break is required to provide an effective disease break 
from bacterial wilt. 
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Higher Phytosanitary Inspection Fees for Bacterial wilt Susceptible Varieties 
 

Higher phytosanitary inspection fees have been considered for older, more bacterial wilt susceptible 
varieties to reflect their greater risk to discourage growers from maintain older stands which may be 
acting as disease reservoirs. In the event that a differential charging approach was recommended, a 
national approach would be needed to achieve consistency between seed service providers. A 
national approach could only be realistically achieved through involvement by ASA in phytosanitary 
matters.  
 
International Seed Test Recognition 
 
This will continue to be pursued by SARDI in conjunction with ISTA Seed Health Committee.  The 
ISTA Seed Health Group has recently undergone a complete change of structure and personnel, so it 
is hoped that this will streamline the seed test acceptance process, which is completely dependent on 
the participation of other labs. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


