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This submission relates to the application being made by the Dung Beetle Release Strategy Group – comprising farmers, interest groups and the MAF Sustainability Farming Fund.  Scientific support is provided by Landcare Research to import and release up to 11 species of dung beetle for the management of dung produced by livestock in New Zealand.
The eleven dung beetle species process dung by burying it then using it as a food source and breeding site.  The application states that all eleven species only live on open pastoral land.

The application states the benefits of dung beetle activity include improved soil health, improved water infiltration, reduced flooding and reduced nutrient runoff and waterway pollution. It also says greenhouse gas emissions from dung will be reduced. 

If you have any questions about making a submission please contact ERMA New Zealand on 
(04) 918 1489 or visit www.ermanz.govt.nz for details.

Closing date for submissions: Thursday 4 November 2010
	Your name:
	Dr Jacqueline Beggs

	Organisation name:
(if you are submitting 
on its behalf)
	School of Biological Sciences

	Email:
	j.beggs@auckland.ac.nz

	Postal address:
	School of Biological Sciences

	Telephone number:
	09 373 7599 x 86823


Privacy

 FORMCHECKBOX 
  Please keep my contact details confidential

ERMA New Zealand will deal with any personal information you supply in your submission in accordance with the Privacy Act 1993. We will use your contact details for the purposes of processing the application that it relates to (or in exceptional situations for other reasons permitted under the Privacy Act 1993). Where your submission is made publicly available, your contact details will be removed only if you have indicated this as your preference in the tick box above. We may also use your contact details for the purpose of requesting your participation in customer surveys.
ERMA New Zealand is likely to post your submission on its website at www.ermanz.govt.nz. We also may make your submission available in response to a request under the Official Information Act 1982. 
The application can be downloaded from: www.ermanz.govt.nz/find/webResults.aspx?search=erma200599
Decision sought
Please select one option
 FORMCHECKBOX 
  I support this application and would like it approved

OR

 FORMCHECKBOX 
  I oppose this application and would like it declined

OR

 FORMCHECKBOX 
  I neither support nor oppose this application
Hearing
Please select one option

 FORMCHECKBOX 
  I wish to speak at the hearing in support of my submission

OR

 FORMCHECKBOX 
  I do not wish to speak at the hearing in support of my submission

Organism for release

It is proposed that 11 species of dung beetle be imported and released to overcome the many adverse effects caused by animal dung in New Zealand pastures.

They proposed that more than one species of dung beetle is required to deal with livestock dung across the New Zealand pastoral landscape, since they differ in climatic soil and host dung preferences.

	Do you have any comments about the proposed use of the dung beetles?

	 The case for introduced dung beetles not affecting native biodiversity is predominantly made around the introduced species remaining in pastoral habitat and not invading "deeply shaded forest" (e.g. p4 Appendix 1) and not directly affecting New Zealand's endemic dung beetles.  However, New Zealand has a range of habitats other than forest which could potentially be affected and these are not addressed at all in the application.  For example, native grassland, or shrublands could potentially be vulnerable, particularly if grazing mammalian herbivores are present.  Many of these habitats are already compromised by introduced weeds and pests as well as habitat fragmentation.  The statement by Dr Ridsdall-Smith that "we don't really know what niches they occupy in their native environments anyway" (p 7 Appendix 1) highlights the lack of ecological knowledge we have about the proposed introduced species.  Also of concern is the suggestion that they may interfere with the effectiveness of parasitoids and predators already in the dung (Fred Legner p 7 Appendix 1).
 

Do you have any comments about the characteristics of the dung beetles proposed to be imported and released?

	There is insufficient information provided on the individual species in order to assess this application.  Most comments are generic in nature, making the case for dung beetles generally rather than individual species.  I do not think the application adopts a precautionary approach, but simply clumps all dung beetles as beneficial without critically evaluating the evidence for individual species.  There is no way to assess the evidence for the distribution modelling since we are only referred to an inadequately cited unpublished report.  Presumably the applicants think the beetles could establish in any sort of pasture/grassland providing there are adequate dung resources; thus suggesting that our native grass/tussock lands are vulnerable to invasion.  I note that many of the species are known to inhabit reasonably high altitudes.  It is inexplicable that the potential impact on native non-forest habitats is not addressed.  


	


Information within the application state there are many possible benefits from releasing dung beetles into New Zealand.  You may wish to comment on some or all of the following questions.
Effects on the environment
	What potential adverse effects might the Dung beetles have on the environment?

	I think it highly risky to our native ecosystems to bring in species that will potentially alter a key ecosystem process when we know so little about how the process functions normally in most New Zealand systems.  I think the main adverse affect is likely to be on native biodiversity and nutrient cycling in native non-forest habitat. There are a range of native species involved in decomposition in New Zealand systems, but the ecology of most of these taxa is poorly known.  While we may lack a diverse range of the usual taxa associated with decomposition in overseas systems (e.g. dung beetles, ants), we do have a high diversity of other taxa (e.g. Oecophoridae (litter moths), millipedes).  There is no mention in the application of the potential of dung beetles to spread weeds even though dung beetles are known to be secondary dispersers of seed (e.g. Culot et al. 2009).
 In addition to potential impacts on the decomposer community in general, it is possible there will be some negative interactions with our endemic dung beetle species.  The ecology of New Zealand's endemic dung beetles is poorly known, but recent MSc research by Asher Jones, University of Auckland has provided some information on three species in the Auckland region.  Asher has only just submitted her thesis (Jones 2010), and her research was co-supervised by myself and Shaun Forgie (Landcare Research).  Findings of interest to this application include:

1. Urban forest fragments of varying size (from .03 sq km to 1.49 sq km) sustained populations of all three species of dung beetle found in the Waitakere Ranges.  Saphobius squamulosus and S. edwardsi were particularly abundant (e.g. baited pitfall traps set for 3 days yielded an average of more than 200 S. squamulosus per trap at one of the smallest sites, Osborne Reserve).

2. Sampling with standard pitfall traps does not detect all species of endemic dung beetle.  In an earlier study, S. edwardsi and S. inflatipes were not detected at some sites despite 4-months of continuous pitfall sampling (Booth 2009), but Asher detected these species in the same sites a year later using baited pitfall traps.  This suggests we should be cautious about inferring distribution of endemic dung beetles from studies that utilise non-baited pitfall traps.

3. These flightless dung beetles have limited mobility; over 10 days 95% of beetles moved no more than 4.8m.  This contrasts with most overseas dung beetles which are flighted and highly mobile.
4. Saphobius edwardsi is attracted to a wide range of dung sources, including mammalian herbivores (cattle and sheep), bird, invertebrate, and reptile dung.  It was able to survive equally on cow, emu, kereru and wetapunga dung (although these trials failed to achieve breeding on any dung source).  This also contrasts with most overseas dung beetles which tend to specialise on a particular category of dung (although not usually from a single species).
5. Saphobius edwardsi tended to be most abundant October-February, whereas S. squamulosus was more abundant April-July.
6.  Saphobius edwardsi kept in captivity on cow dung developed high infestations of phoretic Histiostoma mites.  It is not known whether this mite is native or exotic (Z. Q. Zhang, Landcare Research), or whether high infestations could cause stress of pathology to beetles as has been found in other beetles (Tomkins et al. 1999, Kotiaho 2001).  We do not know whether the abundance of these mites will increase if we increase the diversity and abundance of exotic  species of dung beetles and whether this may cause spill-over effects into populations of native dung beetles.
We can therefore conclude that these abundant endemic dung beetles are likely to be important in decomposition and nutrient cycling year-round in natural systems.  There are several aspects of their biology which suggests their ecology may be different to most overseas species of dung beetle i.e. their attraction to such a wide range of dung and their poor dispersal ability.  They can be an important component of native biodiversity in both intact forest and forest fragments.  The application does not discuss forest fragments, and erroneously claims in many places that endemic dung beetles are restricted to large tracts of forest.
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	What potential beneficial effects might the Dung beetles have on the environment?

	The application has not attempted to quantify the potential benefits of introducing dung beetles other than in very broad terms (e.g. "extent and frequency of benefit uncertain").  In the application Dr McKay, AgResearch, suggests that dung removal is not a problem in most of our pastoral soils and that there is good data on dung disappearance rates.  The application does not utilise these to estimate what the effect of adding dung beetles will be on these rates. Furthemore, dung is a relatively small component of the nitrogen release on farms; 60% of N returned as urine, 20% as decaying herbage and only 20% as dung.  It has also been shown that gains in mineralisation of N are offset by an increase in denitrifying bacteria (Yokoyama 1991).  It seems likely the proportion of N that dung beetles would deal with would only be a very small proportion of the total N problem in our agricultural systems.
With regard to the potential benefit of bioturbation, only one study has shown a positive effect from dung beetles (Nichols et al. 2008).
Dung beetles do have the potential to be intermediate hosts of parasites and to worsen parasite problems of livestock.  In the application, Dr Leathwick cautions that dung beetles may increase nematode infestation; a major source of lost revenue to the agricultural industry.  In addition some species can spread feline and dog parasites (Saitoh & Itagaki 1990; Du Toit et al. 2008).
In order for most farmers to capture any potential benefits from the introduction of dung beetles, there would need to be major changes in farming practices relating to drenching.  Current drenches and pour-ons are known to be toxic to dung beetles (and earthworms) (e.g. Wardhaugh et al. 1998; Bang et al. 2007; Rombke et al. 2010), so dung beetles are unlikely to survive on most farms.  It seems unlikely that farming practices will change, since most farmers continue to use drenches even though they are known to kill beneficial earthworms.  Why would they respond differently to dung beetles?  As noted in the application by Humphrey DeLatour, when he tells farmer that if they want to get earthworms back on their farms then they need to find alternatives to control internal parasites in livestock, "they usually lose interest".  The use of these medications may be part of the reason why the currently released exotic dung beetles have failed to flourish and spread in New Zealand.
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Effects on the market economy
	What potential adverse effects might the Dung beetles have on the market economy?

	  

	What potential beneficial effects might the Dung beetles have on the market economy?

	     


Effects on Māori culture and values

	What potential adverse effects might the Dung beetles have on Māori culture and values?

	     

	What potential beneficial effects might the Dung beetles have on Māori culture and values?

	     


Effects on human health and safety

	What potential adverse effects might the Dung beetles have on human health and safety?

	     

	What potential beneficial effects might the Dung beetles have on human health and safety?

	     


Effects on society and communities
	What potential adverse effects might Dung beetles have on society and communities?

	     

	What potential beneficial effects might the Dung beetles have on society and communities?

	     


Additional Information
	Is there any additional information you would like to provide to help us assess the risks, costs and benefits?

	     


Other matters
Please indicate if you would like to receive the following:
 FORMCHECKBOX 
  Notifications of genetically modified organism applications open for submission

 FORMCHECKBOX 
  Notifications of non-genetically modified new organism applications open for submission
 FORMCHECKBOX 
  The Bulletin, our monthly electronic publication of decisions
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