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Overview

Trentham Landcare applied to the Department of Agriculture, Fisheries and Forestry for a Natural Resource Innovation Grant under the National Landcare Program for a project to introduce dung beetles to the area.  Over nearly 40 years a program initiated bythe CSIRO has led to the introduction to Australia of exotic dung beetles selected for their ability to work the dung of domesticated animals, particularly cattle, in the Australian environment.  Beetle populations have been established over wide areas of the northern states, but less widely in Victoria.

The Trentham Landcare project provided the opportunity for 22 farmers in two separate areas, working together and with the support of DAFF, to establish populations of six different varieties of beetles, active at different times of the year.  It is hoped that these populations will spread and intermingle throughout the area, thus bringing significant benefits to agriculture:

· removal of dung from pastures, eliminating unpalatable pasture clumps

· capture of dung nutrients and transfer into the soil instead of loss to the atmosphere and to water run-off, polluting waterways

· reduction of bush fly and intestinal worm populations through reduction of breeding grounds.

The project provided an opportunity to educate the community on the benefits of dung beetles, gaining considerable publicity.
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1 
Project Proposal

The proposal was to undertake the release of dung beetles in two neighbourhoods (Spring Hill and Trentham/East Trentham) with a view to assessing:

(i) the achievability of sustainable dung beetle populations in the cold, high rainfall climate (>800mm/yr) environment of the Trentham area (on the Dividing Range)

(ii) the dispersion of dung beetles to other properties from those on which they are released.

The project was also designed to educate the community with respect to: 

(iii) the contribution of dung beetles to reducing fly and intestinal worm populations, increasing nutrient recycling and soil fertility and reducing greenhouse gas emissions

(iv) adoption of sustainable farming practices compatible with dung beetles (e.g. selection of appropriate drenches)

The project would be undertaken with support from John Feehan, recipient of the Order of Australia for his work in the introduction of dung beetles into Australia.

The project was considered to be innovative with respect to the release of dung beetles in Western Victoria.  Though there are many native species of dung beetles it is only exotic species, introduced to Australia by CSIRO since 1968, that are effective for cattle dung.  While dung beetles have become well established over wide areas of Australia, this is not the case in Western Victoria.  The book “Common dung beetles in pastures of south-eastern Australia” published by CSIRO in 2001 shows current and potential distributions of 17 exotic species.  Of these 13 are shown to have potential in Western Victoria, but only 1 had been established in very limited areas.

The project would target two separate release areas, giving the opportunity to assess performance of different combination of species under similar conditions.  Establishment and migration of dung beetle populations would be monitored using pitfall traps and flotation sampling.  The choice of species and other aspects of project design would be based on CSIRO research and the latest findings of John Feehan in his work on dung beetles around Australia.

The project would benefit the industry, the region and the nation in terms of:

· the direct benefits of dung beetle release on soil fertility and animal health in the area (with potential for spread beyond the immediate areas of release)

· improved knowledge on dung beetle propagation under these conditions

· communication to the local and wider community of the benefits and effectiveness of dung beetles

· communication of compatible farming practices contributing to the sustainability of dung beetle populations.

2 Physical Outcome

Twenty two colonies of dung beetles comprising six species were released in two areas within the Trentham district.


	Variety
	Total

	Bubas bison
	6

	Euoniticellus fulvus
	3

	Geotrupes spiniger
	2

	Onthophagus binodis
	3

	Onthophagus gazella
	5

	Onthophagus taurus
	3

	Grand Total
	22


	Participant
	Variety
	Date released

	Spring Hill area:
	
	

	Peter Brearley
	Onthophagus gazella
	1/2/05

	Robin Brown
	Onthophagus taurus
	1/2/05

	Doreen Bruton
	Onthophagus taurus
	18/3/04

	Richard Cudlipp
	Bubas bison
	24/6/04

	Peter Hall
	Geotrupes spiniger
	25/3/04

	Phil McClure
	Bubas bison
	24/6/04

	Jean Mulder
	Onthophagus gazella
	1/2/05

	David Nash
	Onthophagus binodis
	18/3/04

	Shirley Proctor
	Bubas bison
	24/6/04

	Russell Taylor
	Euoniticellus fulvus
	18/3/04

	Ros Turner
	Onthophagus binodis
	1/2/05

	East Trentham area:
	
	

	Ted Beattie
	Onthophagus gazella
	25/3/04

	John Dunn
	Onthophagus taurus
	18/3/04

	Barry Elliott
	Geotrupes spiniger
	25/3/04

	Grant Fowler
	Onthophagus gazella
	1/2/05

	Robert Hargreaves
	Euoniticellus fulvus
	25/3/04

	Bill Hickey
	Euoniticellus fulvus
	18/3/04

	Fred Meath
	Bubas bison
	24/6/04

	Barry Moloney
	Onthophagus binodis
	25/3/04

	Ken Sleeman
	Bubas bison
	24/6/04

	John Tucker
	Onthophagus gazella
	1/2/05

	Tom Walsh
	Bubas bison
	24/6/04


Map showing beetle release areas:
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3 Monitoring

One of the aims of the project was to monitor dung beetle populations in the area in order to:

· assess the presence of dung beetles prior to the releases

· confirm the establishment of viable populations where beetles were released

· assess the migration of beetles between properties.

John Feehan’s advice was that little could be expected of a monitoring program within the 12 month timeframe of the DAFF grant, as it would take longer than this for populations to be established in significantly detectable numbers.

A monitoring program was therefore initiated with the intention that it would extend beyond the twelve month period of DAFF support for the project.

Instructions depicted on the following page were issued to participants regarding the monitoring.

As John predicted, the monitoring has yet to show that any new populations have been successfully established.  It has shown that dung beetles were present in the area before the commencement of the program, but all beetles found have been native varieties.  These varieties, attuned to the relatively hard, dry dung of native animals, have little effect on the dung of domesticated animals such as cattle and horses – hence the need for the CSIRO’s program to introduce suitable beetles from overseas.

4 Community Outcomes

Community awareness of the value of dung beetles was raised through a combination of functions and newspaper articles.

On Wednesday 9th June John Feehan attended a field day at which the concepts of dung beetles were widely discussed.  A pitfall trap installed for monitoring purposes on the property of Peter and Ronda Hall, where dung beetles had recently been released, was inspected, as was the evidence of dung beetle activity in cattle dung in the area.

The same evening John attended our regular Landcare meeting where he gave an illustrated talk to some thirty people, followed by discussion.

Newspaper publicity for the project was attracted both at the time of receipt of the grant from DAFF and for John’s visit in June.  This included a half-page photo of a dung beetle on the front page of the Macedon Ranges Leader on 15 June which was, to John’s knowledge, the first article on dung beetles to be published on the front page of an Australian newspaper.
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5 The Drench Debate

Sponsorship for the project, in the form of bringing John Feehan to Trentham on 9th June, was provided by Fort Dodge, manufacturers of Cydectin cattle drenches.  The active ingredient in Cydectin is Moxidectin, which has been reported by CSIRO (Contracted Report #56 by K G Wardhaugh, 2000) to have ‘no known effect’ on four stages of the dung beetle life cycle – mature adults, young adults, breeding females and eggs/larvae.

The active ingredients of most other cattle drenches available in Australia have been shown to have adverse effects on dung beetles in at least some stages of their life cycle, in the form of increased mortality and/or reduced breeding.  John Feehan has seen decimation of dung beetle populations, leaving thousands of dead beetles, which he believes is attributable to the use of drenches incorporating such ingredients in accordance with the manufacturers’ instructions.

In the course of the program we became aware of the brochure of another manufacturer headed “Kill worms not dung beetles”, and claiming to be “The only drench tested under Australian field conditions”.  The claim was that “Virbamec* Pour-on has no detrimental effect on dung beetle populations according to a recent scientific study”, referring to “Data on file.  Virbac (Australia) Pty Limited”.

Contact was made with Virbac seeking details.  This led to receipt of the following extract:

Treatment of cattle with an abamectin pour on had no adverse effect
 on dung beetle populations in Australia.
P.J. Martina,  M Friendb and  L.Lawrencea*.
 aVirbac (Australia) Pty Limited, Locked Bag 1000, Peakhurst NSW 2210 and 
bVeterinary Health Research Pty Ltd Trevenna Rd, West Armidale NSW, 2350.

Endectocides are known to be excreted via the faeces of treated cattle. Because of their insecticidal activity, endectocides have been implicated in adverse effects on dung fauna.  Several papers have reported detrimental effects on adult dung beetles or  their developing stages when studied in artificial situations. These papers contribute little to understanding  the broader ecological question of any impact on dung beetle populations under typical field conditions. In order to evaluate the effect on dung beetle populations in the field, a study was designed in which eight replicate groups of  four cattle were grazed separately in paddocks. Half the groups were treated with abamectin (500μg/kg; Virbamec Pour-On for Cattle) on Days 0 and 42, while the other four groups were left untreated.  Faecal pats (2-3 days old) were collected approximately weekly for 84 days and the beetles recovered for enumeration and identification. Eleven species of beetles representing native and introduced species were recovered. There was no apparent effect of endectocide treatment when beetle populations from the treated and the untreated groups were compared statistically. These results indicate that the treatment of cattle with an abamectin pour on does not adversely effect dung beetle population.  These results are not surprising as insect populations  must be sufficiently resilient to withstand adverse environmental conditions. The application of an endectocide to cattle for parasite control on two occasions six weeks apart would represent a minor environmental insult.


A telephone discussion with Paul Martin of Virbac revealed that no further documentation of the research was available.  The results had been presented orally at a scientific conference, together with a poster.

Neither the abstract, nor its means of release, convinced us of the validity of Virbac’s claims.  They had shown that in one particular set of circumstances, no adverse effects had been detected.  What might have been the result in other, more environmentally stressful circumstances?  We don’t know, though we do know of incidents where extensive dung beetle deaths have been attributed to recent us of such drenches.

Two of the three-person research team were employees of Virbac (Australia) Pty Ltd. Details of the research were never published, nor was it subject to independent peer review as is the normal practice for scientific papers.  

Our conclusion is that Virbac’s claim to “no detrimental effect . . . according to a . . . scientific study” is open to serious question.  We remain convinced that Cydectin, with Moxidectin as its active ingredient, is a safer alternative for dung beetle populations.

A paper expressing our concerns on this matter was prepared and made available to Landcare Groups and others (Attachment 1)

6 Financial Outcome

The following table presents the financial outcome of the project.  While the supply of beetles proved substantially more costly than was budgeted, this was offset by savings in other areas.  The net outcome was a deficit of $539 which has been made up by Trentham Landcare Group.


	
	
	Budget
	Actual
	

	
	@
	Hrs/
	Cost
	Hrs/
	Cost
	

	
	($)
	km.
	($)
	km.
	($)
	%

	Income
	
	
	
	
	
	

	DAFF grant
	
	
	6,654
	
	6,654.00
	49.8%

	Participant contributions
	
	
	1,788
	
	2,200.00
	16.5%

	Trentham District Landcare Group
	
	
	0
	
	538.82
	4.0%

	Fort Dodge*
	
	
	1,720
	
	1,720.00
	12.9%

	Contributions in kind
	
	
	3,370
	
	2,237.50
	16.8%

	Total income
	
	
	13,532
	
	13,350.32
	

	
	
	
	
	
	
	

	Expenses
	
	
	
	
	
	

	Supply of dung beetles
	
	
	7,152
	
	8,951.80
	

	Technical expertise - John Feehan

(inc. field day and meeting presentations)
	1,020
	
	1,020.00
	*

	Interstate travel and accomodation expenses
	
	
	700
	
	700.00
	*

	Local travel expenses
	0.6
	200
	120
	450
	274.50
	

	Printing
	
	
	
	
	57.30
	

	Postage
	
	
	
	
	47.02
	

	Materials for pitfall traps
	
	
	
	
	62.20
	

	Publication of interim report
	
	
	200
	
	0.00
	

	Advertising
	
	
	400
	
	0.00
	

	Field day / meeting expenses
	
	
	200
	
	0.00
	

	Signage
	
	
	300
	
	0.00
	

	Independent audit of grant expenditures
	
	
	70
	
	0.00
	

	Total expenses
	
	
	10,162
	
	11,112.82
	

	
	
	
	
	
	
	

	Contributions in kind
	
	
	
	
	
	

	Project management
	25
	50
	1,250
	38
	950.00
	

	Other labour
	15
	128
	1,920
	82.5
	1,237.50
	

	Materials for 20 pitfall traps
	
	
	200
	
	50.00
	

	Total contributions in kind
	
	
	3,370
	
	2,237.50
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Attachment 1 – Paper on Virbamec( Pour-on and Dung beetles

This attachment follows.

Attachments 2 – Newspaper articles

Copies of the following newspaper articles are also attached:

· Macedon Ranges Leader, 15/6/04 – front page and page 8

· Hepburn Advocate, 2/6/04

· Hepburn Advocate, 16/6/04

· Midland Express, 10/2/04

· Midland 22/6/04

· The Telegraph, 8/6/04

Virbamec( Pour-on and Dung beetles
Attachment 1
Virbac (Australia) Pty Ltd claims Virbamec( Pour-On is “the only drench tested under Australian field conditions” and “Virbamec( Pour-On has no detrimental effect on dung beetle populations according to a recent scientific study”.

Please consider these facts:

· the following is Virbac’s account of the “scientific study”:


Treatment of cattle with an abamectin pour on had no adverse effect on dung beetle populations in Australia. 

P.J. Martina,  M Friendb and  L.Lawrencea*. aVirbac (Australia) Pty Limited, Locked Bag 1000, Peakhurst NSW 2210 and bVeterinary Health Research Pty Ltd Trevenna Rd, West Armidale NSW, 2350.

Endectocides are known to be excreted via the faeces of treated cattle. Because of their insecticidal activity, endectocides have been implicated in adverse effects on dung fauna.  Several papers have reported detrimental effects on adult dung beetles or  their developing stages when studied in artificial situations. These papers contribute little to understanding  the broader ecological question of any impact on dung beetle populations under typical field conditions. In order to evaluate the effect on dung beetle populations in the field, a study was designed in which eight replicate groups of  four cattle were grazed separately in paddocks. Half the groups were treated with abamectin (500μg/kg; Virbamec Pour-On for Cattle) on Days 0 and 42, while the other four groups were left untreated.  Faecal pats (2-3 days old) were collected approximately weekly for 84 days and the beetles recovered for enumeration and identification. Eleven species of beetles representing native and introduced species were recovered. There was no apparent effect of endectocide treatment when beetle populations from the treated and the untreated groups were compared statistically. These results indicate that the treatment of cattle with an abamectin pour on does not adversely effect dung beetle population.  These results are not surprising as insect populations  must be sufficiently resilient to withstand adverse environmental conditions. The application of an endectocide to cattle for parasite control on two occasions six weeks apart would represent a minor environmental insult.

· it was not an independent study – two of the three “scientists” were employees of Virbac (Australia) Pty Limited

· no further details of the study have been published

· there has been no scientific “peer review” of the results

· the “scientific study” relates to a single trial in a single set of circumstances

· resilience “to withstand environmental conditions” is not sufficient to ensure that dung beetle populations can always withstand the adverse effects of endectocides such as Virbamec( Pour-On

· the results run counter to scientific tests by CSIRO* that showed Abamectin, the active ingredient of Virbamec( Pour-On, causes increased mortality of young adult dung beetles and eggs/larvae, and reduced breeding of females

The CSIRO testing showed that the only endectocide found to have “no known effect” on dung beetles was Moxidectin**, the active ingredient of Cydectin( Injection and Cydectin( Pour-On.

Peter Hall
President, Trentham and District Landcare Group

* refer CSIRO Contracted Report#56 by K G Wardhaugh (2000)

# Soilcam Pty Ltd, 3 Prell Place Hackett  ACT  2062


** when used at recommended rates for cattle, tested on 4 species imported to Australia for their effectiveness on cattle dung
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