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This document includes the submissions made on diazinon, dichlorvos, acephate and
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SUBMISSION FORM

Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

David Molloy

submission:
Organisation name
(if on behalf of an organisation):
Postal address:

Telephone number:
Email:

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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Submission Form Document title

1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Their is no suitable alternative available, I David Molloy have been involved in the application business for
26years, to date I have seen new products including Biological ones introduced to the market saying they will
control grass grub, but none of them do. I am a Farmer as well by the way.
What products that are available DO NOT WORK, it is a real worry to me because of the growth we are seeing in
the dairy industry means a lot more pasture being sown and less cultivation of the soil which in the past has
been an effective tool to help control the population of grss grub.
Nufarm has supplied Diazinon products to our company for many years and they have been involved in both
staff training etc and working with us in the field.Our company employes highly skilled staff so we focus very hard
compliance and any industry standards that have to be meet, and as part of our own Health and Safety Policy
we focus on handling products like diazinon with extreme care and follow all safety requirements.
Because I care about my staff and it is a requirement in their employment contract, and we pay for them to get
annual blood tests done testing for organophosphates. Our company is a Registered Chemical Applicator, all our
staff are Growsafe Accredited and have their Approved Handlers Certificates. We handle products like Diazinon
with great care,as we supply thousands of liters to our customers each year and we also take great care about
the enviroment we work in.
Their are a lot of other Organophosphates that I think should be removed from market before Diazinon, and in
time when there is a real alternative to control grass grub I believe that Diazinon should still be made available.
If you remove Diazinon it will cost the Agricultural Industry MILLIONS of dollars every year in the loss of grass
production, let alone what it will cost our economy.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
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Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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Submission Form Document title

I would like to see Diazinon stay available to the market for the control of grass grub in pasture until there is an
real alternative found.
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SUBMISSION FORM

Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

Diazinon

Name of submitter or contact for joint

Andrew Currie

submission:
Organisation name

Avonmore Partnership

(if on behalf of an organisation):
Postal address:

6Rd
Ashburton 7776

Telephone number:

033028588 0276887579

Email:

jgcurrie@xtra.co.nz

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

We have a 353 Ha cropping farm in Methven,We use Diazinon products to protect our crops from grass grub
,sometimes as a product planted with the seed or more often as a product after the crops are up and only when it
is apparent that there is damage occuring from grass grub and other insects .
we strongly oppose the removal of diazinon as a product available for use in New Zealand.There are no other
alternative products available and so cost effective.
I estimate the economic impact of not having Diazinon available or a chemical that can kill grass grub in
established crop or pasture in our farming system to be as much as $55000 to $130000 due to pooer crop or
crop failure and the extra cost of having to replant a paddock in a less desirable crop option which would have a
lessor return.
Currently our average yearly profit is less than half the 130000 mentioned ,therefore in a year where grass grub
is a problem we could possibly make no money and pay no tax and then needing to draw funds from the social
welfare system.
Please consider your decision carefully , I ask and try to encourage you not to withdraw the use and sale of
diazinon from the New Zealand market.
While writing about this there is also another chemical which is equally important and that is Chloropyrifos a very
useful insecticide that I belive you are also considering stopping the use of ,This also would have a similar effect
on our returns .
Yours sincerely

Andrew Currie
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Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:

June 2011 HSSF06-11

15 July 2011

Environmental Risk Management Authority
PO Box 131
Wellington
By email to: submissions@ermanz.govt.nz

Diazinon and diazinon containing compounds – Application for the Reassessment of a
Hazardous Substance under Section 63 of the Hazardous Substances and New Organisms
Act 1996 (ERMA200398)

DairyNZ Ltd welcomes the opportunity to make a submission on the proposed future
regulatory status of diazinon in New Zealand. Our comments relate only to the use of
diazinon for the control of pest invertebrates (particularly New Zealand grass grub) in
pasture.
DairyNZ is the industry good organisation representing New Zealand’s dairy farmers. Funded
by a levy on milksolids and through government investment, our purpose is to secure and
enhance the profitability, sustainability and competitiveness of New Zealand dairy farming.
We deliver value to farmers through leadership, influencing, investing, partnering with other
organisations and through our own strategic capability. Our work includes research and
development to create practical on-farm tools, leading on-farm adoption of best practice
farming, promoting careers in dairying and advocating for farmers with central and regional
government. For more information, visit www.dairynz.co.nz
This submission has been prepared by the DairyNZ Policy and Advocacy team. The primary
contact for this issue is:
Fiona Hutchinson
Policy Manager
DairyNZ
PO Box 10002
Wellington
6143
Telephone (04) 471 6904
Fax (04) 471 6909
e-mail: fiona.hutchinson@dairynz.co.nz
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Diazinon for the control of pests of pasture
The consultation document (ERMA200398) does not reflect DairyNZ’s understanding of the
availability of alternatives to diazinon for the control of grass grub in pasture. Table 4.1
(Comments on pesticide alternatives to diazinon from the Plant & Food Research report,
registrants and users, p 79) lists several alternatives to diazinon for control of grass grub on
pasture. Of this list of alternatives, the only products that are currently registered for
control of New Zealand grass grub (i.e. the larvae of Costelytra zealandica) are other
organophosphates (chlorpyrifos and trichlorfon) and the bacterium Serratia entomophila
(Appendix 1, analysis of alternatives to diazinon for use on grass grub on pasture, refers).
Chlorpyrifos and triclorfon have been identified by ERMA for review in the near future, and
therefore it is unknown whether these pesticides will continue to be available for use. While
two products based on Serratia entomophila have been registered for use in New Zealand
there is relatively little information available on their efficacy. We understand that one of
these products (Bioshield) has been temporarily withdrawn from the market in order to
improve its formulation. The efficacy of these products are dependent on local conditions,
and in the case of Bioshield, can only be applied are certain times of the year. In addition, it
may take up to 1-2 months for grass grub to die1 following application of the product
remaining on the market (invade), which reduces the usefulness of these products in
situations where a fast acting solution is required to contain pest outbreaks or protect the
establishment of new seedling plants.
While some of the alternatives listed in Table 4.1 are currently registered for control of other
grass grub larvae, there is no evidence of efficacy for Costelytra zealandica. Further, the
withholding periods for these alternatives are significantly longer than those for diazinon.
The zero withholding period of diazinon is of importance to the dairy industry, which relies
on animals being able to feed on pasture year round.
Based on this analysis, we do not agree with the conclusion in ERMA200398 that that there
are potential alternatives of similar efficacy and suitability to New Zealand’s pasture-based
farming systems to diazinon for controlling grass grub on pasture at this time.
The New Zealand dairy sector directly accounts for 2.8% of GDP, or $5 billion (in 2010), and
has significant flow-on effects throughout the rest of the New Zealand economy.
Approximately 90% of the milk produced in New Zealand comes from pasture. While
DairyNZ does not have any specific data on the economic impact of grass grub, it is well
established that a grass grub infestation can have a significant effect on the pasture when it
occurs, and the frequent use of measures to manage infestations (such as the application of
pesticides to pasture) indicates that there is measurable economic impact on farming
operations.
DairyNZ agrees, however, that there is good information to suggest that long term exposure
to lower levels of diazinon may have serious impacts on health. We are therefore supportive
of efforts to develop alternatives to diazinon for controlling grass grub on pasture, including
1

MSDS, Invade™
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integrated pest management programmes that combine biological control and softer
pesticides to manage infestations. Such alternatives require time for development, and also
time to be understood and adopted by farmers.
Therefore, DairyNZ recommends that a phase-out period is provided for use of diazinon on
pasture, to allow time for alternatives of equal effectiveness to be developed and adopted
by farmers. We would suggest that this phase-out should be set for three years initially, to
be followed by a review to determine whether adequate alternatives are available or more
time is required.
DairyNZ is grateful for the opportunity to make a submission on the proposed future regulatory

status of diazinon in New Zealand. Please contact us if you require further information on
any of the points raised above.
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Appendix 1: Analysis of alternatives to diazinon for use on grass grub on pasture
Serratia entomophila

While there are two products are currently registered, Invade™ and
Bioshield Grass-Grub ™, there is only very modest literature available on
their efficacy. Bioshield has been temporarily withdrawn from the market
to improve its formulation.
Field trials show an increase of Amber disease in grass grubs of up to 17%
(Townsend et al., 2004). In some cases death of grass grub may take up to
1-2 months (MSDS, Invade™) and its efficacy is dependent on local
conditions. In the case of Bioshield™, it cannot be applied in late April or
May, due to the ecology of the grub.

Methomyl

The two products registered with ACVM are not registered for use on the
endemic New Zealand grass grub Costelytra zealandica. It is also much
more toxic than diazinon [LD50 16mg/kg].

Oxamyl

There are no products registered with ACVM for treatment of grass grub.
It is also highly toxic to humans, [oral LD50 of 5.4 mg/kg in rats]. In
contrast to diazinon (which has a zero withholding period for milk), this
substance has withholding period of 7 days.

Fenitrothion

There is one product registered with ACVM, Caterkill 1000™, but this is
only registered for control of Tasmanian grass grub, not NZ grass grub. As
with oxamyl, the withholding period is 7 days. In addition, this product is
under review by the Australian Pesticides and Veterinary Medicines
Authority review due to toxicity.

Imidacloprid

Currently there are no ACVM registrations in NZ for grass grub. There are
products registered for application to seed. These products have a
withholding period is between 21 - 27 weeks for grazing depending on the
product. Imidacloprid is rated very toxic (9.2A) to soil organisms
compared to diazinon which is slightly harmful to soil organisms (9.2D),
(Jackson and Chapman, 2010). It is currently under review by the US EPA.

Diflubenzuron

There are no ACVM registrations for grass grub using this active, only for
use with Porina spp. The withholding period is 7 days.

Alpha-cypermethrin

There are ACVM registrations for grass grub beetles and Tasmanian grass
grubs only, there are none registered for NZ grass grub (larvae). With
these the withholding period is 7-14 days

Lambda-cyhalothrin

There are registrations for grass grub beetles and Tasmanian grass grubs
only, and none for NZ grass grub (larvae). The withholding periods for
stock grazing crops are 14 – 70 days.

Chlorpyrifos,
trichlorfon

These two pesticides will be reviewed by ERMA in the near future, see
Trichlorofon, therefore it is unknown whether use of these pesticides will
also be phased-out.
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Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

Gary Rackham

submission:
Organisation name

Mountainview Agronomy LTD

(if on behalf of an organisation):
Postal address:

PO Box 85
Methven
Mid Canterbury

Telephone number:

03 3028098

Email:

gary@mvagronomy.com

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Diazinon is critical for the control of Grass Grubb with few other options for the control of this pest.
Grass Grub is becoming more widespread with several instar stages found at any one time making control more
difficult.
Subsequent damage causes signifcant crop loss particularly in pasture and establishing arable crops.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
To allow continued use of Diazinon and Diazinon formulations for broadacre spraying to Agricultural crops either
indefinately or until it is felt there are suitable alternative economic controls for Grass Grubb.
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Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

Stuart Benny

submission:
Organisation name
(if on behalf of an organisation):
Postal address:

Telephone number:
Email:

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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Submission Form Document title

1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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SUBMISSION FORM

Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

ERMA200398 DIAZINON

Name of submitter or contact for joint

M R Butcher PhD

submission:
Organisation name

Pipfruit NZ Inc.

(if on behalf of an organisation):
Postal address:

P O Box 11094
HASTINGS 4158

Telephone number:

06 8737086 DDI; 021 406018 mob.

Email:

mike.butcher@pipfruitnz.co.nz

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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Submission Form Document title

1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

My comments on this application are from the pipfruit sector perspective only
The use of diazinon is only as as a block spot treatment to market specific varieties for two pests - woolly apple
aphid (WAA; Eriosoma lanigerum) and apple leaf-curling midge (ALCM; Dasineura mali). The markets sensitive
to these organisms have a zero tolerance policy to them. The sector has no currently registered alternative
agrichemicals for the management of these organisms.
The pests are of export market quarantine significance in China, Taiwan and USA (California) involving trade to
the value of NZ$76 million (2010). The main variety sent to the Asian markets is grown almost exclusively for
those markets. Additionally, ALCM will be a quarantine pest for Australia when that market opens in August
2011. The estimated value of this market in the initial years is around NZ$15 - $20 million p.a. This exercise
shows that the continued availability of diazinon based products for the pipfruit sector will potentially be
responsible for annual returns in the vacinity of NZ$100million p.a.
Diazinon is used in a very limited capacity and has been in a restricted use status within the industry spray
programmes since 1996 when the industry introduced its integrated fruit production programme one aim of which
was to phase out OPs by 2000. The lack of an alternative product has necessitated the continued restricted use
of diazinon all other OPs have been phased out of the programme.
The residue results obtained as part of the industry wide random residue programme indicate a very safe use
pattern has been adopted with most tests returning a nil detectable residue and those few residues that are
detected are significantly less than 30% of international MRLs
The imposition of significant additional 'controls' can only be considered increased compliance cost. The
imposition of the additional controls is admitted in the review to '…..not reduce risk to less than the level of
concern but is a practical compromise……" This does not recognise the industry factors that limit how diazinon
(or any other prodcut) is used and which protect users, consumers and the environment.
* There have been no incidents within the sector related to diazinon use nor does our use pattern result in
adverse residues on fruit.
* All industry participants MUST be Growsafe™ certified to apply agrichemicals
* There is a legal requirement growers also hold Approved Handler certificates for various chemical groups
* Growers have to abide by local air plan regulations and regional by-laws all of which modify application

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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Submission Form Document title

behaviour and as GrowSafe™ certified growers are required to follow the guidelines in NZS8409.
It is with concern that the proposed PDE(food) [=ADI] has been set at a very low level (lower than most
international PDE(food) levels). This will result in a review of the NZ MRLs set for this product. It is unlikely that
robust data can be found that supports the very low PDE(food) level that has been assigned to diazinon and
therefore if the PDE(food) level remains without review the MRL must be set at a very low level - such as the
limit of detection (LoD). Such a low MRL effectively a nil detectable residue, will render the product of little use
because timing of application will be moved too far forward in a season to be targeted at the pests of concern.
The pipfruit sector has experience in this with the EU market where the MRL is set at the LoD and diazinon
cannot be used on fruit destined for that market.
EPA must review how it sets PDE(food) and brings this process in line with internationally acceptable processes,
they must review the proposed PDE(food) for diazinon and bring it into line with international PDE(food) levels.
There is no apparent justification for the PDE(food) to be lowered to the suggested level other than 'EPA panic'
and in the absence of health reports indicating the current level is resulting directly in a problem then the
PDE(food) needs to be revised upwards, jointly agreed by EPA and MAF Food Safety so that workable realistic
and pragmatic MRLs can be set by MAF's ACVM Group.
If EPA wish to introduce controls that require documentation to be available that state specific information about
OPs then they have to provide the set of documentation to enable a consistent message to be provided to all.
As written, employers would be left to find or produce the documentation - that is unacceptable.
This industry can live with the three year phase out PROVIDED that alternative chemicals become available and
that pragmatic MRLs remain in place
There are alternative chemistries being developed or undergoing registration, however; the timetable for their
commercial release is largely speculative at this time - EPA is requested to refer to MAF's ACVM group re
spinotetramat pipfruit label claim registration progress for the timing and availability of alternative chemistry for
the pests of concern.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
That the EPA work with MAF Food Safety and MAF ACVM Group to set PDE(Food) levels based on
internationally acceptable processes and enable realsitic MRLs to be set.
That registration of formulations containing diazinon remain in place until suitable alternative chemcials become
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available for use in the pipfruit sector
That EPA provide the informative documentation referred to in controls 12, 13, 14a, 14b, 14c

June 2011 HSSF06-11

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it

Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

Allan Lock

submission:
Organisation name
(if on behalf of an organisation):
Postal address:

Telephone number:
Email:
I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file
we accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it
Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

Alan Grant

submission:
Organisation name

Craigellachie Dairy Farms Ltd

(if on behalf of an organisation):
Postal address:

830 Mitcham Road
RD 2
Ashburton

7772

Telephone number:

(03) 3024635

Email:

alangrant@xtra.co.nz

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Currently Diazinon provides the only cost effective treatment available to control grass grub in pastures. Grass
grub attacks which occur in some autumn conditions can significantly reduce grass production, and therefore
milk production on our high performance dairy farm. If not treated when the infestation first becomes apparent
grass grub can have devestating effects on especially young (best) pastures, can continue damaging pastures
right through winter and into the spring, and result in very poor producing pastures which require replacement

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
I wish for the EPA to retain the availability of Diazinon based chemical treatments for grass grub control on
pastoral farms until a cost effective alternative treatment can be developed.

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file
we accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.

SUBMISSION FORM
Send by post to: Environmental Protection Authority, PO Box 131, Wellington 6140
OR email to: mailto:submissions@epa.govt.nz

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Diazinon is the only product available to control Grass Grub infested pasture in a fast and cost effective manor. A
ban on Diazinon will allow grass grub to decimate pastural farming.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
To allow the ongoing sale and use of Diazinon .
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

There is currently no affective alternative for grass grub control in pasture.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
To postpone the removal of Diazinon from the list of available chemicals in New Zealand untill a suitable
alternative is available to control grass grub in pastures and crops.
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
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The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Diazinon is the only effect means of controlling grassgrub in pasture and cereal crops on our 250ha farm. We
use granulated Geaspon 20G in the seed furrow at the time of sowing new pasture or cereals. Our seed drill is
fitted with a purpose built applicator to ensure the correct rate of application is made. We selectively use the
product on paddocks with grass grub history or about 25% of our farm annually.
Without diazinon the effect on crop establishment could be variable and have a signiifcant financial cost if grass
grub were present.
I oppose the removal of Diazinon from the New Zealand market, as it is a very effective insecticide for the control
of grass grub.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
Diazinon remains available for purchase by Approved Handler certificate holders as it is presently.
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Our Ref:

7.00360

26 July 2011

ERMA New Zealand
PO Box 131
Wellington

Dear Sir/Madam
The Bay of Plenty Regional Council’s submission to the review of organophosphate
diazinon and formulations containing diazinon
Thank you for the opportunity to comment on the reassessment of diazinon and formulations
containing diazinon. The Bay of Plenty wishes to reserve the right to present our submission in
person.
For matters relating to this submission, please
kataraina.maki@boprc.govt.nz or 0800 884 881 ext. 9321.

contact

Kataraina

Maki

at

Our Organisation
Environment Bay of Plenty Regional Council is responsible for the sustainable management of
resources within the Bay of Plenty region. Our Council works to manage peoples’ effects on
freshwater, land, air and coastal water under the Resource Management Act (1991).
We also have a broader responsibility working with district councils in the area, for the economic,
social and cultural well-being of communities in the Bay of Plenty region.
Summary
We support the general intent of this document. We have provided comments on matters such as
the risk to neighbours of where spraying of diazinon is being carried out, with a specific example.
Ideally we would like to see a two year phase out period, with the possibility of an extra year if
necessary rather than simply a three year phase out period. We also seek staged milestones in
reducing the amount of chemical being used.
Please find our detailed comments attached. We trust you find them constructive.

Yours sincerely,

Garry Maloney
Acting Group Manager Strategic Development

The Bay of Plenty’s submission to the reassessment of diazinon and formulations containing diazinon

THE BAY OF PLENTY REGIONAL COUNCIL SUBMISSION TO THE REASSESSMENT OF DIAZINON AND FORMULATIONS
CONTAINING DIAZINON
Reference

Position

5.2.1

Support risk management options

6.4.1

Support

Table 6.6 (first row)

Support

6.4.3 and Tables 6.6
& 6.7.

Support in part and seek amendment
The risk posed to neighbours and the public, is indicated
by table H (p.331, 332) where the required buffer zone for
air blast avocado or citrus spraying to reduce toxicity to a
‘safe’ chronic reference dose was over 300m. Although
this is in excess of what is practical, it is not uncommon for
dwellings to be within 10-20m of sprayed avocado trees.1

Recommendation
Retain proposals outlined to manage risks.
Revoke approvals for substances listed such as flea and tick
collars.
Place an immediate ban on aerial use on any crop.
Adopt phasing out of uses as set out in Table 6.6 and 6.7
Reduce suggested phase out period to two years with the
possibility of an extra year if necessary.
Introduce staged milestones to reduce the amount of
chemical being used.

As stated in this report (…”all uses of diazinon other than
automated release in greenhouses, will lead to human
exposure sufficient to cause adverse affects on human
1

In June 2011, our council received a complaint about avocado air blast orchard spraying resulting in poisoning. The spray was Dew 600 (contains diazinon). The
neighbour / complainant began feeling unwell the evening of the spraying. He rang the Poisons Centre who told him to go to hospital as soon as possible. He was
admitted to Whakatane Hospital and put into intensive care. He was in the hospital for two days. Another neighbour and family were also reportedly unwell. Shortly
after the incident the sprayer suffered a number of strokes and was admitted to Waikato Hospital and appropriate authorities were advised. This illustrates the
degree of risk posed by spraying of this chemical. In many less severe cases the cause will often go unrecognised. A prosecution is often not considered a viable
option because of the difficulty in proving the link between the actual spray event and the symptoms experienced. For this reason the best way to prevent these
incidents is to remove the chemical from use.

The Bay of Plenty’s submission to the reassessment of diazinon and formulations containing diazinon

Reference

Position

Recommendation

health”)
In light of this we’d like to see a two year phase out period,
with the possibility of an extra year if necessary rather than
simply a three year phase out period indicated. Staged
milestones are also sought reducing the amount of
chemical used.

6.4.4

Seek amendment

Reconsider ability to import the chemical right up to when its
use is banned.

Allowing chemicals to be imported right up to when they
are banned may result in stockpiling and subsequent
illegal use, which is difficult to detect.
6.4.6

Support approval of substances to be conditional on the
adoption of the controls shown in Table 6.5 (automatedrelease in greenhouses), Table 6.8 (field crops) & Table
6.9 (veterinary medicines).

Retain

Also support risk management options outlined in s.5.2.1
6.4.7

Support additional restrictions
documentation of substances.

on

labels

or

in Retain

Diazinon Re-assessment
ICD Ltd Submission to:
The Environmental Protection Agency
July 2011
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1.0

Introduction

1.1

Preamble

The EPA is in the process of re-assessing the use of diazinon for use as a pesticide
for the control of a range of pests in agriculture, horticulture and amenity areas and
for use on animals for the control of various pests. The EPA propose to discontinue
some uses immediately and phase out the rest over a three year period. ICD believe
that some uses for diazinon need to be retained. These are discussed below.

1.2

ICD Policy and Aims

Independent Cropcare Distributors Ltd (ICD) is a private company formed and
owned by a select group of Independently Operated Rural Retailers who specialise
in servicing farmers, orchardists and growers with a comprehensive package of crop
husbandry products and services. The common link across members is that each
Member Company provides these products and services via highly qualified
Cropcare Specialists who deliver their skills to farmers and growers by in field
inspections and subsequent recommendations. As such, these specialists determine
pest pressure for each paddock/block and make recommendations for those
individual situations. The recommendations are based on pests found, current good
agricultural practice (GAP) and cost effectiveness for the farmer/grower.

1.3

Membership
Northland Seed & Supplies. Whangarei based, covering Northland
predominately in the pastoral and arable sector.
Agri Centre. Waimauku based, covering all farmers and growers North of
Auckland city and South Northland.
Corson Grain. Gisborne based, covering arable and pastoral farmers in the
Gisborne region.
Ruapehu Farm Supplies. Fielding and Taihape based, covering arable and
pastoral farmers in the Manawatu, Wanganui, Rangatikei and Ohakune areas.
Keinzley Agvet. Masterton, Carterton and Ekatahuna based, covering arable
and pastoral farmers in the Wairarapa area.
Cates Grain & Seed. Ashburton based, covering arable and pastoral farmers
in the Canterbury region.
Seed Production. Timaru and Ashburton based, covering arable and pastoral
farmers in the Mid and South Canterbury region.
Advance Agriculture. Gore based, covering arable and pastoral farmers in the
Southland area.
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2.0 Pests and Control Measures
2.1

Grass Grub

2.1.1 Background
Grass grub (Costelytra zealandica) is a major insect pest in pasture, forage crops,
arable crops, vegetable crops, tree and vine crops and turf. Damage is caused by
both the adults and larvae. Adults feed on above ground plant parts - leaves, shoots
and fruit causing financial loss through lower productivity and yields. Larvae feed on
roots and tubers, also causing financial loss through lower yields.
Left undisturbed e.g. as in permanent pasture, Grass grub have a discrete life cycle
spanning one calendar year. Eggs hatch from October to mid December. Adults
mate above ground and lay eggs 70 - 200 mm in the soil in late Spring. Adult
females generally will not move any great distance (less than 2-3 metres) from
where they emerge, leading to localised infestations. In pasture, this is demonstrated
by the appearance of “patches” of poor performing grass and clover plants. The first
instar larvae feed on roots from November to January close to where they hatched (
70 – 200 mm). Second instar larvae move to the top 60 mm of the soil and continue
feeding from mid January to late February. The third instars feed in the top 20 – 30
mm until June when they move down to around 100 - 250 mm, where they empty
their gut and then pupate, eventually to emerge as adults. The trigger for pupation to
occur is body weight of the larvae along with the time of year. If the critical body
weight is not achieved, then the larvae will not pupate until the following year.
These larvae are in what is termed a “two year life cycle” and continue to feed on
plant roots during that time. These two year life cycle larvae have become more
prominent on arable farms due to the sowing of new crops annually.
Adult Grass grub beetles do not usually cause significant financial damage in
commercial enterprises. They can cause defoliation to tree and vine crops but this is
rare except in home garden situations, especially those that are on the town
boundaries.
Larvae feed vigorously on plant roots from Summer through to mid Winter. This can
be extended where two year life cycle larvae are present. Initially, in established
plants, this will limit root expansion which can inhibit plant growth due to decreased
water and nutrient uptake. When dry spells occur over Summer, because the root
structure is unable to supply the water needs of the plant, these established plants
can die. The “patches” will expand slowly annually as larval numbers increase,
eventually reaching a point where the production derived from the affected field is
uneconomic. When that point is reached, the field can have new pasture seeds sown
or a forage crop may be sown. In either case, granular insecticides may be used or
pastures seed can be treated with insecticide to give some level of control of larvae.
In newly sown crops, the seedling is vulnerable to Grass grub larval attack. At that
stage, the roots structure is very fragile. A single larvae can consume sufficient root
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mass from a single plant leading to death of that plant within days of feeding. Once
the larvae has consumed all the roots of one plant, it will then move on to the next
plant.

2.1.2 Crops Affected
Crops damaged by Grass grub larvae include;
Established pasture damage occurs over a number of years (4 – 10) before
decline in production leads to re-sowing.
Newly sown pasture is particularly vulnerable and in severe cases, re-sowing
is required.
Newly sown forage crops is particularly vulnerable and in severe cases, resowing is required.
Autumn/Winter sown cereals are particularly vulnerable and in severe cases,
re-sowing is required.
Autumn/Winter sown seed crops are particularly vulnerable and in severe
cases, re-sowing is required.
Spring/Summer sown seed crops that are harvested 14 – 18 months later are
particularly vulnerable and in severe cases, re-sowing is required.
As can be seen, the newly sown crops listed above are at risk. Damage ranges from
slight yield decrease to total crop loss. One estimate of the damage caused by Grass
grub larvae is between $41 – 89 million dollars per annum (Garnham & Barlow
1993).
Many annual arable crops and permanent pastures are sown in Autumn due to;
Day length requirements (e.g. specialist seed crops)
Yield benefits (e.g. Autumn sown wheat yields double that of Spring
sown wheat)
Availability of sufficient soil moisture.
Availability of fields after harvesting previous crops.
Unfortunately, this is also the time when Grass grub larvae are present in the soil.
Growers are encouraged to determine the larval population density before any
cultivation/re-sowing. Then they are able to implement some cultural control
measures and plan the use of pesticides - either the seed and/or use granular
treatments to decrease the larvae numbers. Depending on the efficacy of these
treatments, a follow up spray treatment may be required. If a farmer sees damage
symptoms (poor vigour patches to dying plants), significant economic damage has
already occurred. They can then determine if larvae are still present and feeding,
then a spray of diazinon is the only cost effective option for control. If larvae are not
present, i.e. they have all pupated, then diazinon will not be applied.
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2.1.3 Control Measures
There are a number of control measures currently available – all centre around
control of larvae. No single method or product gives adequate control where
infestation is moderate to severe. A combination (integrated approach) of control
methods can be used to maximise control.
2.1.3.1

Cultural Methods

2.1.3.1.1

Cultivation

Cultivation – physically damages larvae if they are in the cultivation zone. Larvae
that are exposed to the surface may also be predated by birds. Useful where ground
is being prepared for sowing and larvae are near the soil surface. Larvae below the
cultivation zone are unaffected. Cultivation is not an option for those farmers
practising no tillage (i.e. direct drilling crops with no cultivation). More growers are
looking at utilising at direct drilling primarily to lower costs and also to reduce fuel
usage when the Emissions Trading Scheme (ETS) is implemented.
2.1.3.1.2

Heavy Rolling

Heavy rolling is useful by crushing larvae in established pasture if the larvae are
near the soil surface. Rolling can also re-establish plant root contact with the soil
where grazing has led to plants being uprooted because of poor root structure.
Heavy rolling can only be conducted on flat land or gently rolling land. As land
becomes more hilly/steep, rolling is not a safe practice.
Heavy stocking rates, especially with cattle, can also crush larvae if they are near the
soil surface. However, uprooting of plants with weak roots is a negative aspect.
Heavy rolling leads to soil compaction and will increase diesel use.
2.1.3.1.3

Irrigation and Fertilizer Application

In established pasture, it is possible to mitigate some of the detrimental effects of
larval feeding on roots by irrigation and additional fertilizer application. This is not
sustainable in the long term due to limited water availability, leaching of fertilizer into
ground water and the costs associated with the additional inputs.
2.1.3.2
Bio-control Agents
Currently, there is one biological control product available – Bioshield™ which
contains the bacteria Serratia entomyphila. The product is drilled into affected
pasture usually when the larvae are between the late 2nd instar and mid 3rd instar.
After the larvae ingest the bacteria, it causes cessation of feeding within 2 – 3 days
and eventual death. The decaying larvae then release the bacteria into the soil which
can infect further larvae. The “secondary” and subsequent release and infection of
further larvae is a key factor in the long term efficacy of this product. The speed of
action is relatively slow (compared to other methods) but has the benefit of
persistence measured in years under the right conditions. The persistence of the
bacteria is dependent on larvae being present every year i.e. The bacteria occurs
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naturally in New Zealand soils and can survive for years where there is a population
of larvae to infect. Bioshield works best where there is adequate soil moisture and a
moderate larval population. If the population is low or the soil is prone to drying out at
the critical stage, then the effectiveness and survival of the bacteria is compromised.
If the population is very high, then Bioshield cannot provide rapid knockdown to
enable the pasture to survive. The efficacy of Bioshield may be impaired by;
Cultivation
Heavy rolling
Application of pesticides
Cultivation will disturb the soil and adversely affect bacterial survival. Heavy rolling
and/or application of pesticides will remove some of the larvae before they are
infected, thereby reducing the long term survival and effectiveness of the bacteria.
Therefore, Bioshield is of use in permanent pasture only and cannot be used in
conjunction with other control measures. Use in newly sown annual crops is not very
effective.
Bioshield has now been discontinued temporarily because it had to be drilled into the
soil. The manufacturers are looking at encapsulating the bacteria to protect it from
UV light and the environment so the product can be broadcast on the soil surface.
However, the efficacy may be impaired as the bacteria have to move down to the
root zone.
Other bio-control agents that work on the same method are likely to have similar
restrictions.
2.1.3.3
Control by Pesticides
Currently, there are several methods of applying pesticides fro the control of Grass
grub larvae;
Applying insecticide to seed prior to sowing. New crops only.
Drilling granular insecticides with the seed. New crops only.
Applying granular insecticides to the soil surface. All crop situations.
Spraying insecticides to the soil surface. All crop situations.
2.1.3.3.1

Seed Treatment

The seed treatment technique for control of Grass grub larvae is relatively new.
Imidacloprid was the first active ingredient to be registered for this purpose in 1992.
Since then, another active (clothianidin) has also been registered but is from the
same class and has the same constraints in terms of use as imidacloprid.
Imidacloprid is applied to the seed prior to sowing. After sowing, it can move into the
adjacent soil and is also taken up into the developing plants via the roots. Movement
in the soil is limited to around 10 – 30 mm creating a “halo” of protection. Larvae that
come into contact with imidacloprid (either in the soil or ingesting roots that contain
the active) are killed. Imidacloprid also has a repellent effect and can deter feeding
by larvae if alternate food sources are available – this may allow establishment of the
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crop. The contact and repellent activity persists for up to 6 weeks. Larvae moving
from below the halo zone after 6 weeks are not controlled and will cause economic
damage if numbers are moderate to high.
One drawback with imidacloprid is that around 70 g active ingredient (a.i.) needs to
be “applied” per hectare (ha) for acceptable larval control. This is possible where
adequate seed sowing rates are employed, as in pasture that may be sown at 10 –
30 kg/ha seed and also for cereals. For brassica forage crops and other seed crops
where the sowing rate can be 0.5 – 5 kg/ha, it is not possible to load the required
amount of a.i. on to that amount of seed. Therefore, the minimum a.i./ha requirement
precludes the use of imidacloprid for the control of Grass grub larvae on crops where
the sowing rate is low. Imidacloprid may still be used on those seeds for other pests
such as Aphids, Springtails. Another constraint is the distance between rows. With
pasture and cereals, for example, the rows are 15 cm apart. With clover seed crops,
for example, the distance between rows can be 30 cm. Imidacloprid does not move
sideways to any great extent, therefore the row width can have an impact on
efficacy. As the row space widens, larvae between the rows may survive for longer
than the persistence of the pesticide (6 weeks in this case). After this time, larvae
moving sideways into the crop row will not be controlled and crop damage will occur.
The cost per ha of imidacloprid is dependent on the sowing rate but for a typical
pasture sowing rate of 20 kg/ha seed the farmer cost is around $65/ha.
Overall, current seed treatments are used extensively and provide good initial control
of larvae. However, under moderate to high pressure, follow up treatments are
required.
2.1.3.3.2

Granular Insecticides

Granular insecticides may be applied with the seed at the time of sowing. Diazinon is
the only granular product that may be applied as a broadcast treatment to
established crops. However, this post sowing broadcast treatment is not widely used
due to costs and efficacy. Diazinon granules as a sowing treatment is used at the
rate of 5.5 kg/ha costing around $70/ha and applies 1.1 kg a.i./ha. Diazinon granules
as a broadcast treatment to established crops is used at the rate of 11 kg/ha costing
around $140/ha. The higher rate for the broadcast treatment is required as it must
move down to the root zone of the crop – a higher rate is needed for efficacy. These
broadcast treatments even at the higher rate do not provide as consistent results as
the lower rates applied with the seed.
All currently approved granular products are organo-phosphate (OP) based.
Diazinon based products have the greatest use by farmers of the granular
insecticides because of efficacy.
2.1.3.3.2.1

Chlorpyrifos

SuScon® Green is a chlorpyrifos (OP) based “granular” insecticide that is applied
with the seed at the time of sowing. The chlorpyrifos is encapsulated and is released
slowly into the soil giving control for up to three years. SuScon should not be
9

broadcast on the soil surface, therefore its use in established pasture requires
specialised direct drill disc type machinery.
SuScon costs the pastoral farmer around $164.00/ha for applying 11 kg/ha product
which delivers 1.5 kg a.i./ha. Some higher value specialist seed crop growers may
use SuScon at half the pasture rate costing around $82.00/ha.
2.1.3.3.2.2

Counter®

Counter is an OP granule applied with the seed at sowing. Farmer use has declined
because the a.i. is highly toxic and it is difficult to accurately calibrate drills to apply
the 3 – 4 kg/ha stated on the label. This rate delivers 0.6 – 0.8 kg a.i./ha. Under
applying leads to inconsistent results and over applying increases the cost. Counter
is effective for around 6 weeks from application.
Cost to the pastoral farmer is around $50 – 65/ha depending on rate.
2.1.3.3.2.3

Phorate

Phorate is an OP based granular insecticide that is drilled with seed at sowing. Note
that not all manufacturers have a label claim for use in pasture to control Grass grub
larvae and all labels carry a warning that high populations are only suppressed.
Phorate is active for only a short time, approximately 7 days from application.
Because of these drawbacks, Phorate is rarely used for Grass grub control. The cost
of Phorate is around $50/ha.
2.1.3.3.3

Broadcast/”Foliar” Insecticides

Broadcast insecticides are applied to established crops as a “foliar/ground”
application when damage becomes evident. They are also applied to newly
emerged crops (some 2 months after sowing) when damage by Grass grub larvae
becomes evident. Some of these crops may have had a seed treatment or a
granular treatment applied at sowing but they only persist for up to 6 weeks after
which larvae moving into the root zone from lower down continue to cause damage.
There are only two currently approved “foliar/ground” products, both organophosphate (OP) based. Product is applied to the crop and relies on moving down
into the soil root zone to control larvae. The diazinon instructions (for pastoral use)
state that either jet squirt nozzles should be used or if conventional nozzles are used
then 13 mm of rain or irrigation is required to move diazinon into the root zone. One
product is chlorpyrifos based but is not used because efficacy is significantly less
than diazinon based products. This is probably due to diazinon having a greater
water solubility by 35 times (40 mg/L compared to 1.12 mg/L) than chlorpyrifos. Also,
Diazinon has a nil withholding from grazing whereas chlorpyrifos has a 7 day
withholding period.
The cost to the farmer for diazinon as a granular application is around $140/ha
delivering 2.2 kg a.i./ha.
The cost to the farmer for diazinon as a foliar/ground spray is around $70/ha
delivering 2.4 kg a.i./ha.
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Of the diazinon type products, the liquid forms applied as a spray have the greatest
market share because of cost and efficacy.
2.1.3.4
Control Measures by Crop Stage
Crop Stage→
Pre
Sowing
Young crop
Control Measure↓
sowing
2-3 months old
1

Cultivation
X
X
Rolling
X
X
X

Bio-shield
X
X

Seed treatment
X
X

Granular Insecticide
X
X

Spray insecticide
X
X

Established crop
following year
X


X



The above table shows that a spray application of diazinon is the only viable control
measure available to growers for crops that are being attacked by Grass grub larvae
some 2 – 3 months after sowing. This attack may occur where numbers remain high
even where all other earlier possible control measures are utilised.
2.1.3.5
Control Measures by Crop Type
Crop Type→
Annual
Control Measure↓
(Cereal, Seed)
Cultivation
(Not Direct Drilled)
Rolling
X
Bio-shield
X
Seed treatment
(some)

Granular Insecticide

Spray insecticide

Perennial
X


 (at planting)



The above table shows that for annual cereal and seed crops, the continued use of
granular and spray insecticides for Grass grub larval control is essential. Seed
treatments are only suitable for some crops (those with a reasonable sowing rate
and narrow row spacing). Without diazinon use for these crops, a steady yield
decline will eventuate as Grass grub populations increase. To maintain current
production levels without diazinon, a greater area will have to be sown – this will
increase diesel use, water use, fertiliser use, erosion – all of which will lead to a
greater carbon footprint and increase costs to both the farmer and the consumer.
2.1.3.6

Summary

The retention of Diazinon granules and liquid for the control of Grass grub larvae in
pasture, cereals, seed and forage crops is essential. There are application times and
situations where other treatments cannot be used or are ineffective. Without
continued use of diazinon, farmers would face increase costs through earlier resowing and decreased yields. This would place a heavier reliance on imports for
some food and seed products. It would also decrease export of seeds. Due to high
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Grass grub pressure, without the continued use of diazinon, some arable and
pastoral farmers would not be able to farm on a profitable basis. This land would not
be suitable for intensive farming leading to a decrease in productivity along with
increased costs from having to cultivate/re-drill crops.

2.2

Porina

Porina (Wiseana spp) is a native insect pest. There are at least four species with
Wiseana cervinata being the most prevalent on which the life cycle is based.
Moths emerge from mid September to February, mate and the females lay eggs in
fields with adequate ground cover. The adult females cause no damage as they are
unable to feed. Significant damage by adult unlikely. The eggs hatch in
October/November and the larvae stay on the surface under cover or in the top 20 –
30 mm of the soil. From January, when the larvae reach the fourth instar, they
construct vertical tunnels 150 – 400 mm deep, emerging at night to feed on pasture.
Over approximately 280 days, the larvae progress through six instars before
reaching the pupae stage in late July to September.
Most pasture damage appears in Autumn and early Winter. Larvae feed on foliage
and destroy grass crowns.

2.2.1

Control

Control measures are centred around the control of the larval stages.
2.2.1.1
Cultural
Heavy stocking (150 – 300 stock units/ha) by sheep, when the larvae have not
constructed tunnels, can reduce the population. Stock should be kept on that
paddock for at least 1 week. Coupled with nitrogen application, this can be an
effective control measure for a small number of affected paddocks. Obviously, the
high stocking rate required for one week means that farmers will not have sufficient
stock to be able to “treat” all affected paddocks.
2.2.1.2
Control by Pesticides
Four products are registered for control of Porina larvae in pasture.
2.2.1.2.1

Diflubenzuron

Diflubenzuron must be ingested by the Porina larvae, where it then disrupts chitin
deposition. Affected larvae are unable to moult and die soon after the moult would
have normally occurred. All instars of larvae are controlled except for the final instar
before pupation. Therefore it is the product of choice earlier in the spray season
when larvae are susceptible. As the larvae near the final instar stage, other products
are used. Diflubenzuron is applied at 12.5 g a.i./ha at a farmer cost of around
$5.50/ha. Withholding period for grazing is 7 days.
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2.2.1.2.2

Chlorpyrifos

Chlorpyrifos is an OP applied to short grazed pasture at 0.625 – 0.85 kg a.i./ha at a
farmer cost of around $17.00 – 23.80/ha. Chlorpyrifos will control all larval stages.
Good later season control. Withholding period for grazing is 7 days.
2.2.1.2.3

Fenitrothion

Fenitrothion is an OP applied to short grazed pasture at 0.6 – 1.2 kg a.i./ha at a
farmer cost of around $28.00 – 56.00/ha. Fenitrothion will control all larval stages.
Good later season control. Withholding period for grazing is 14 days.
2.2.1.2.4

Diazinon

Both liquid and granular formulations of Diazinon have label claims. The liquid
formulation is preferred because it is easier to apply and has shown to be more
effective. Diazinon liquid is applied at 0.8 – 1.2 kg a.i./ha costing the farmer around
$23.00 – 35.00/ha.
2.2.1.2.4

Summary

Most farmers will use diflubenzuron early in the season because of cost. Once larvae
have reached the final instar, then alternatives are used.
Diazinon is the preferred product late in the season where both Porina and Grass
grub larvae are present as other Porina products will not control Grass grub larvae.
Also, the grazing withholding period is nil compared to 7 – 14 days for other
products. Therefore, while other products are available for Porina control, diazinon
would still have a place. The removal of Diazinon for Porina control would
substantially increase costs to the farmer through more expensive control options
and re-sowing pastures.

2.3

Springtails

Springtail adults cause damage to emerging seedlings (brassicas in particular).
Damage occurs to stems and cotyledons causing a decrease in plant vigour at the
least and rising to crop failure in the worst case. Several generations are produced
each year.

2.3.1 Control
There are no cultural methods nor are there biological control methods available for
control. Three OP insecticides are used for control plus two seed treatment
insecticides.
2.3.1.1
Chlorpyrifos
Chlorpyrifos is applied just before emergence at 100 g a.i./ha at a farmer cost of
around $3.00/ha. Chlorpyrifos is sometimes instead applied (at the same rate) with
glyphosate just prior to cultivation or drilling.
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2.3.1.2
Diazinon
Diazinon is sometimes applied with glyphosate prior to cultivation or drilling. The rate
for Springtail control is 288 g a.i./ha at a farmer cost of $6.00/ha. Diazinon is chosen
over Chlorpyrifos where other insect pests are present and Diazinon has a nil
withholding period for grazing.
2.3.1.3
Phorate
Phorate (OP) is applied as a granule at planting at 5.5 kg/ha costing the farmer
around $50.00/ha. Not widely used because of cost.
2.3.1.4
Imidacloprid (Seed Treatment)
Imidacloprid is effective as a seed treatment control for Springtail except where
pressure is very high. Imidacloprid is a systemic insecticide. Springtail that chew into
treated plants are killed if they ingest sufficient active. In effect, for imidacloprid to
control Springtail, some damage must occur. Under moderate to low pressure, this
damage is acceptable.
2.3.1.5
Poncho®
Poncho contains clothianidin and works in the same way and with the same
constraints as imidacloprid.
2.3.1.6
Summary
Under high pressure, there can be up to 20% plant loss from Springtail attack in
Forage brassicas where the seed has been treated with insecticide. This would entail
re-sowing. A pre sowing treatment with diazinon would have prevented this. Where
other insect pests are present, then diazinon would be preferred to chlorpyrifos.

2.4

Nysius

Nysius is also known as the Wheat bug. The most economic damage occurs to
Forage/seed brassica crops. Adults feed on the stem of emerging seedlings causing
punctures that lead to cankerous growth around the base. If the cankerous growth
forms all around the stem, the ring barking effect ensues and the plant dies. Plants
that are not fully ring barked can appear to develop as normal. However, as the
plants become fully grown, they have a weak point at the base where the damage
has occurred. Under moderate winds, these plants can snap off and die.

2.4.1 Control
There are no cultural methods nor are there biological control methods available for
control. Several OP insecticides and one seed treatment are labelled for control.
2.4.1.1 Fenitrothion
Fenitrothion may be applied at 600 g a.i./ha just prior to emergence, costing the
farmer around $28.00/ha.
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2.4.1.2
Chlorpyrifos
Chlorpyrifos is applied just before emergence at 600 g a.i./ha at a farmer cost of
around $18.00/ha. Chlorpyrifos is sometimes instead applied (at the same rate) with
glyphosate just prior to cultivation or drilling.
2.4.1.3
Phorate
Phorate (OP) is applied as a granule at planting at 5.5 kg/ha costing the farmer
around $50.00/ha. Rarely used because of cost.
2.4.1.4
Diazinon
Diazinon is sometimes applied with glyphosate prior to cultivation or drilling. There is
no label claim for Nysius but farmers have found that a rate of 288 – 600 g a.i./ha is
effective. This will cost the farmer cost of $6.00 - $12.50/ha. Diazinon is chosen over
Chlorpyrifos where other insect pests are present and Diazinon has a nil withholding
period for grazing.
2.4.1.5
Counter
Counter has a label claim at a rate of 3 kg/ha costing the farmer around $50.00/ha.
Rarely used because of cost.
2.4.1.6
Seed Treatment
Imidacloprid has a label claim for control of Nysius in Forage brassica crops but has
given mixed results commercially. Under moderate to high pressure, imidacloprid
seed treatment is not sufficient to prevent economic damage.
2.4.1.7
Summary
The removal of diazinon for Nysius control in forage and seed brassica crops would
result in increased costs through re-sowing to the farmer.

2.5

Armyworm

There are three species of Armyworms in New Zealand. The larvae attack pasture,
maize and vegetable crops – there are differences in dietary habit between the
species.
Several OP insecticides have label claims for control of Armyworm/caterpillars.

2.5.1 Fenitrothion
Fenitrothion is applied at 600 – 900 g a.i./ha as a foliar spray to affected pasture.
The farmer cost is around $28.00 - 56.00/ha with a 14 day withholding from grazing.

2.5.2 Chlorpyrifos
Chlorpyrifos is applied at 200 g a.i./ha as a foliar spray to affected pasture. The
farmer cost is around $6.00/ha with a 7 day withholding from grazing.
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2.5.3 Diazinon
Diazinon is applied at 640 g a.i./ha as a foliar spray to affected pasture. The farmer
cost is around $13.50/ha with a nil withholding from grazing.

2.5.4 Summary
For pasture, farmers will sometimes spray an insecticide with glyphosate prior to
cultivation or sowing. Diazinon is the preferred choice for this timing as there is a nil
withholding period from grazing and it controls a wider range of insect pests.

2.6

Scale in Kiwifruit

Several Scale species are found in Kiwifruit. Scale exude honeydew on which Sooty
mould fungus grow. This leads to unsightly fruit that is not commercially acceptable,
leading to yield loss. Scale is also a passenger pest problem in that importing
countries do not want the pest. Several products are used for control. All are applied
after determining pest thresholds as per the Kiwigreen protocols.

2.6.1 Actara®
Actara is applied between Greentip and pre-flowering at a rate of 400 g/ha costing
$116.00/ha. Cannot be used after flowering due to residues. Actara has fallen out of
favour with some growers due to a perceived adverse effect on bees.

2.6.2 Thiacloprid
Thiacloprid is applied between Greentip and pre-flowering at a rate of 400 mL/ha
costing $80.00/ha. Cannot be used after flowering due to residues.

2.6.3 Movento®
Movento is the preferred pre flower product due to efficacy and persistence.
However, Movento costs around $130.00/ha.

2.6.4 Oils
Oils can be used after flowering, however, will not control Scale under medium to
high pressure or as a stand alone measure – other pre flower treatments must be
made.

2.6.5 Diazinon
Diazinon can be applied pre flower at 1.2 l/ha at a cost of around $20.00/ha. Under
high pressure, it would be very cost effective to use diazinon early at Greentip then
follow up with Movento. Diazinon applied before flowering would not lead to residues
in the fruit.

2.6.6 Summary
The removal of diazinon for Scale control in Kiwifruit would substantially increase
costs to the grower. Restricting the use to before flowering would ensure no residues
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would be detected in the fruit. Also, the outbreak of Psa in Kiwifruit has lead to
significant added costs to the grower. Any means of keeping costs low for Kiwifruit
growers needs to be considered.

2.7

White Butterfly

White butterfly (Pieris rapae) attack brassica crops by chewing foliage. Under severe
pressure, total crop loss can occur. The number of generations is temperature
dependent – more generations occur in Northland compared to Southland. As a
consequence, White butterfly are more of a problem in the North – not only are
populations higher, but the life cycles can be completed faster and so damage can
occur much more rapidly. Note also that conditions that favour White butterfly are
also conditions that would lead a farmer to feed stock with Forage brassicas.
Diazinon is the only insecticide with a nil withholding period. All other insecticides
have a withholding period of 7 days minimum. Diazinon can be applied to crops that
are being grazed. To date, no residue issues in meat or milk have occurred from this
use. Diazinon is applied at 288 g a.i./ha for this use.

2.8

Carrot Rust Fly

Carrot rust fly (Psila rosae) attack carrots, parsnip and turnips causing a decrease in
marketable yield up to total crop loss. Only two products are registered for use –
both granular OP insecticides that are applied at planting. This timing leads to
season long control. Foliar applications of materials would require multiple
applications to achieve the same level of control and possibly lead to residues in the
crop.

2.8.1 Phorate
Phorate is applied at 11 kg/ha at a grower cost of $100.00/ha.

2.8.2 Diazinon Granules
Diazinon is applied at 11 kg/ha at a grower cost of $140.00/ha. Diazinon is the
preferred product because of better efficacy and also where Grass grub are a
problem.

2.8.3 Summary
The removal of diazinon would leave the carrot industry with only one inferior option
for the control of Carrot rust fly. Also, Phorate is likely to be reassessed in the future
and if that is removed from sale, then the carrot industry would likely disappear from
New Zealand.
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3.0

Health Effects

3.1

Residues of Diazinon on PDE/ADI by Crop

Consumers can be exposed to diazinon by eating produce that contains diazinon
residue or eating foods that are made from produce that contains diazinon residues.

3.1.1 Newly Sown Crops
The use of diazinon in newly sown pasture, carrots, forage, cereal and seed crops
(either as a granule or as a spray application to the ground at sowing) should have
NO impact on the PDE/ADI. Diazinon is applied to those crops in Autumn/early
Winter with harvest being late Summer/early Autumn - some 3+ months later. In
newly sown pasture, diazinon granules are applied at sowing. The earliest grazing
would be 6 weeks after sowing. Diazinon is not systemic and will not be detected in
the above ground parts of the plant, so again, would have no impact on the
PDE/ADI.

3.1.2 Established Crops
These include pasture, cereals, seed crops, forage crops that have emerged or
established. Any applications made would potentially come into contact with foliage.
Current withholding periods are;
Granular formulations
o Crops - do not harvest for 2 weeks after treatment.
o Pasture – nil.
Liquid Formulations
o Forage brassicas – Nil.
o Pasture – Nil.
o Cereals – 14 days
3.1.2.1
Cereals
For Autumn/Winter sown cereals, the use time would be late May – late July. These
crops are harvested in January the following year at the earliest giving an effective
withholding period of at least 5 months. By this stage, the applied diazinon would
have been totally broken down. Also, it is not systemic, therefore will not move into
new growth. Therefore, grain and straw would not contain residues of diazinon and
so there would be NO impact on the PDE/ADI.
3.1.2.2
Forage Crops (Excluding Pasture)
Diazinon (or any other Grass grub treatment) would be applied to forage crops to
control Grass grub larvae in the early stages of growth. These crops would be
grazed around 2 months after treatment for Grass grub. At that stage, there would be
no residues of diazinon in the grazed parts of the plant and, therefore, should have
NO impact on the PDE/ADI.
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An exception to the application time may occur in Forage brassica crops where
application could be made to control White butterfly. This application can be made
close to grazing, or indeed, while crops are being grazed. However, the application
rate for White butterfly is 288 g a.i./ha compared to 2400 g a.i./ha for Grass grub. A
more appropriate withholding period may be one day for this purpose. To date,
diazinon residues in meat or milk appear not to have occurred from this use.
3.1.2.3
Pasture
The original registration use for Grass grub allows diazinon to be either applied as a
granule or as a spray to established closely grazed/short pasture that is being
grazed by stock. Applications are likely to be made from January to July. The
application of granules to closely grazed short pasture should mean that little
diazinon residues should be detected on foliage. The application of the liquid
diazinon to closely grazed short pasture coupled with the irrigation/rainfall
requirement should mean that little diazinon residues should be detected on foliage.
Either use of granules or spray of diazinon should have NO impact on the PDE/ADI.
Current Good Agricultural Practice (GAP) would deem that application of pesticides
to pasture while stock are grazing as being unacceptable. Perhaps a better
procedure would be to closely graze affected pasture, remove the stock and then
apply diazinon either as a granule or a spray application. This would lead to better
efficacy due to less diazinon being held up on foliage. The earliest that stock should
be re-introduced would be 2 weeks later when sufficient re-growth has occurred.
3.1.2.4
Spray/Cultivation Use
This is where diazinon is applied to pasture with glyphosate prior to cultivation or
direct drilling of the new crop. Treated pasture may still be grazed once while it “dies”
from the glyphosate application. Diazinon has a nil withholding period and is the only
choice farmers have for this use. The earliest grazing would occur would be the next
day – this allows the glyphosate to be taken up by the pasture. So a one day
withholding period from grazing would be appropriate. To date, no residue issues
have appeared in meat or milk form this use.

3.1.3 Kiwifruit
Diazinon use at the pre flower stage in kiwifruit will not lead to residues in fruit at
harvest, therefore, it should have NO impact on the PDE/ADI. Note that post flower
applications can lead to residues if applied late in the crop cycle.

3.1.4 Summary
In conclusion, if the treated crops we wish to retain diazinon use for (pasture,
cereals, forage crops, Kiwifruit) has a nil detectable residue at harvest, then there will
be NO impact on the PDE/ADI.
Note that Milk Processors, Meat Works, the Grain Milling Industry and Zespri
conduct random residue testing for pesticides and to date appear to have had no
issues with diazinon residues as proposed.
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3.2

Exposure to Workers

Potentially, the application of diazinon to crops could lead to exposure to workers by
Direct contact during the application stage.
Indirect contact from “handling” treated crops.

3.2.1 Granular Formulations
Diazinon granules may be applied via a seed drill or via a fertilizer spreader. In either
case, the operator can be exposed to diazinon during the loading and application
process. The use of full protective gear (gloves, overalls, hat, combined face/dust
mask) should minimise exposure.
Where diazinon is applied with the seed, it resides in the soil. As it is not systemic,
above ground parts of the treated crops should have no diazinon present, therefore
no indirect exposure to workers in that field would occur.

3.2.2 Liquid Formulations
Most arable farmers are either Growsafe® accredited or use Growsafe accredited
contractors. Most pastoral farmers use contractors for pesticide applications.
Diazinon liquid is applied to pasture by calibrated ground rigs utilising a horizontal
boom. The boom is typically around 50 cm above the target (the ground in this case).
Operators are in a fully enclosed cab fed with filtered air (self propelled sprayers) or
they are on a tractor towing a sprayer – the tractor may or may not have a cab with
filtered air. In all cases, the operator is sitting higher and at some distance from the
nozzles. Contact with spray is very unlikely during application.
Cereals are usually treated at the 2 leaf stage to the first few tillers. The crop height
at the tillering stage is no more than 10 cm. Application to specialist seed crops and
forage crop is also when the crop is no more than 10 cm high. Pasture should be
sprayed after hard grazing when there is minimal leaf area present. Spray pressures
are usually 100 – 300 kPa. Exposure to the operator would be minimal with this
application method.
Arable crops and pastures do not require workers to handle “treated” plants.
Therefore, no indirect worker exposure is likely. Workers are excluded from fields
whilst spraying is occurring. Management operations in arable crops usually always
involve tractors. The only “hands on” operation in arable crops is rouging off type
plants (specialist seed crops) or Wild oats. With rouging off types, if the crop is small,
then rouging is usually by hand hoe – the operator does not need to touch treated
plants. Wild oat rouging occurs from December – some 3 months after diazinon
would have been applied.
Diazinon would be applied to Kiwifruit via airblast sprayers. Applicators must be
Growsafe accredited and so will use appropriate safety gear. Therefore, exposure to
applicators is minimised.
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Diazinon would be applied to Kiwifruit in the pre flower stage only. At this time there
is very little requirement for workers to “handle” treated plants, so exposure via
indirect contact is minimal. Indirect contact from a post flower application would be
high.
A survey of applicators via Zespri and Pipfruit NZ could establish if any adverse
health effects have occurred to growers.
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4.0

Conclusions

ICD believe that is essential that the above mentioned uses for diazinon are retained
as there are either no viable alternatives or the alternatives would lead to
significantly greater costs for the famers and growers. With the above discussed
changes to the withholding periods and/or application times, there should be no
residues detected in produce or crops grazed by animals and so there should be no
impact on the PDE/ADI.
We believe that an in depth analysis by crop should allow some uses to be retained.
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Submission to: ERMA New Zealand
Subject: Application ERMA200398 – Reassessment of Diazinon
By: Pesticide Action Network Aotearoa New Zealand
Contact: Dr Meriel Watts
Date: 27th July, 2011
I wish to be heard at a public meeting
Decisions sought:
1. Revoke approvals on all uses of diazinon with a six-month phase-out period,
except all home garden, turf, and companion animal use which should be phased
out in 1 month, and all aerial spraying which should cease immediately on
notification of the decision.
(i)

PANANZ agrees with ERMA on the revocation of the following uses:
a. All diazinon-based flea and tick collars
b. All diazinon-based sheep dips
c. All powder/granular formulations for use as pesticides
d. All formulations for use in home gardens and on turf.
(ii) PANANZ agrees with ERMA on the proposed controls, particular no
aerial spraying, neighbour notification of proposed uses, signage on
boundaries, workers must change clothing before returning home.
(iii)
PANANZ does not agree with ERMA on:
a. Approval for further importation or manufacture of all other
substances containing diazinon for 3 years
2. Controls to apply to all uses during the phase-out, effective immediately, as
specified by ERMA, with the following additions:
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a. Pregnant women should not be permitted to use diazinon or be in the
vicinity of its use.
b. It should be mandatory for workers to change clothes and footwear
and have a shower before returning to their vehicles or home. Workers
and their families should be advised to wash the working clothes
separately from the family wash, especially children’s clothes, as
comingling during washing is believed to be a significant route of
exposure for children (GAO 2000).
Reasons for seeking this decision:
The main reason for seeking a rapid phase out of diazinon is its effects on the
developing child. These effects are of such significance that it is imperative
pregnant women and young children are not exposed to even ambient levels of
diazinon. ERMA’s toxicological assessment recognises these risks for neonates
in the domestic situation but fails to adequately characterise the exposure to
neonates in the rural setting, resulting from take home residues and house dust.
1.

Neurodevelopmental effects

As with other organophosphate insecticides, exposure to even low levels of
diazinon during prenatal and early childhood developmental periods can have a
profound effect on neurodevelopment of the child, producing effects that in some
cases last into adulthood.
When a pregnant woman is exposed to diazinon, it can cross the placenta
resulting in direct exposure of the developing foetus – this is demonstrated by the
finding of diazinon in placental cord blood and the meconium of new-born infants
(Barr et al 2007; Ostrea et al 2009).
Exposure to diazinon impairs foetal growth (Whyatt et al 2004).
Doses of diazinon given to newborn rats at levels below those that tigger
changes to acetylcholinesterase were sufficient to cause changes in the
developing brain: the effect was on emotional responsiveness and cognitive
function with changes in the developing brain that correspond to
neurodevelopmental delays (Slotkin et al 2008a).
Diazinon interferes with sexual differentiation of the brain, narrowing or
eliminating many of the normal sex differences in behavioral and/or
neurochemical parameters (Slotkin et al 2008b).
2. Other effects on the developing child
Diazinon has caused developmental immunotoxicity in rats (Holladay &
Smialowicz 2000).
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Numerous studies have linked exposure to organophosphates with various forms
of childhood cancer. Case-control studies have linked childhood brain cancer
with exposure to diazinon (Zahm & Ward 1998).
A number of studies show that low-level neonatal exposure to organophosphates
can lead to mis-programming of metabolism, appetite and endocrine status
leading to obesity, type 2 diabetes, and metabolic disease (Newbold et al 2007;
Lassiter et al 2008; La Merrill & Birnbaum 2011; Slotkin 2011;). Neonatal
exposure of both male and female rats to diazinon resulted in diabetes-like
metabolic dysfunction in adult rats (Adigun et al 2010).

3. Widespread exposure of children to organophosphates
A long as diazinon continues to be used children, particularly in rural areas will
continue to be exposed to it and suffer adverse developmental outcomes.
Numerous studies in the USA show the ubiquitous nature of organophosphate
contamination of children and their homes in areas where the OPs are used.
Although some of the studies do not specify diazinon, there is enough evidence
from other studies to indicate that the problem of ambient exposure extends to
diazinon. Additionally ERMA’s human toxicity assessment warned against coexposure with other Ops if diazinon use is to continue because of elevated
toxicity.
Diazinon is commonly detected in the urine of US farmworkers’ children
(Arcury et al 2007; Curwin et al 2007).
In a pilot study in California, Bradman et al (1997) found diazinon on the
hands of two farmworker toddlers and chlorpyrifos on the hands of three.
In the US state of Washington, OP metabolites have been detected in 47
percent of the urine samples of young children living in pesticide
applicators’ households compared with 27 percent of samples from
children in non-applicator households, and at levels four times higher in
the applicators’ children. The younger the child the higher the level of
contamination even within the same family (Loewenherz et al 1997).
In another study chlorpyrifos was measured in the house dust of all homes
tested, and parathion in 41 percent; but concentrations were highest for
applicator homes, followed by farm-worker homes, followed by nonagricultural homes. Chlorpyrifos was found on the hands of 11 percent of
the agricultural children (Fenske et al 2002).
In Salinas Valley, California, chlorpyrifos, diazinon, chlorthal-dimethyl, and
permethrin were detected in up to 90 percent of dust samples in
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farmworker houses (Bradman et al 2007).
In another study in California, chlorpyrifos, diazinon and simazine were
found in carpet dust in over 90 percent of rural households, with carbaryl
in 84 percent, and chlorthal-dimethyl, iprodione and phosmet less
frequently (Gunier et al 2011).
A study of apple and pear orchard workers in Washington State, USA, and
their families found metabolites of OPs in 93 percent of the children, with
similar frequency of detection in house dust and vehicles (Coronado et al
2006).
Ambient community air monitoring data from agricultural regions of
California showed that short-term chlorpyrifos exposure estimates
exceeded the Acute Reference Dose for 50 percent of children; and noncancer risks were higher for children than adults (Lee et al 2002).
ERMA’s exposure assessment for bystanders does not appear to have included
exposure via house dust, a route that is of particular importance for children.
4. Exposure from farm worker vehicles
Farmworker vehicles need to be included in the controls because pesticide
contamination can be high inside vehicles used for travelling to and from work,
and children often ride in these vehicles at other times. One study in the US state
of Washington found that pesticide contamination of dust in vehicles used by
farmworkers to get to and from work was even greater than in their homes.
Diazinon was found in houses and vehicles (Curl et al 2002).
5. Ecological
Diazinon poses unacceptable and unnecessary risks to birds, bees, beneficial
organisms, soil micro-organisms and the aquatic environment. It is unaccpetable
to prolong this risk by prolonging the use of diazinon for another 3 years.
6. Alternatives
Although ERMA evaluated alternative plant protection products – pesticides –
it once again failed to evaluate alternative plant protection methods. All of the
crops for which ERMA is proposing continued use of diazinon are grown without
the use of this pesticide under organic management systems – but ERMA has
not evaluated these systems and their practices, except the use of Bacillus
thuringiensis. Even neem was not considered. It should be noted that
international chemical agreements such as the Stockholm Convention on
Persistent Organic Pollutants and the Strategic Approach to International
Chemicals Management (SAICM) accord equal validity to chemical and non-
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chemical alternatives to the chemical under consideration. ERMA should also be
taking this approach; there is nothing in the HSNO Act to prevent this. It is simply
unacceptable to state there is a lack of alternatives when they have not been
properly assessed. PANANZ recommends that ERMA commission a specialist
report from Organics Aotearoa New Zealand (OANZ) on non-chemical
alternatives to diazinon.

Concluding remarks:
The assessment acknowledged that ERMA is obliged by its own published
Methodology to take into account the need for caution in managing the adverse
effects of the substance, where there is scientific and technical uncertainty.
There is sufficient certainty that diazinon is highly toxic to humans and the
environment particularly children. The only uncertainty evident here is whether or
not there are sufficient alternatives currently available, and this uncertainty exists
because ERMA failed to assess alternative non-chemical methods of
management. Thus the apparent paucity of chemical alternatives for some uses
is not sufficient reason to allow continued use of this highly dangerous pesticide
and no further use can be countenanced.
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available in response to a request under the Official Information Act 1982.
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Submission Form Document title

1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

I have been arable farming in Mid Canterbury for 36 years. I do not believe that I, and other farmers with a
similar business to mine, could carry on if we lose Diazinon (without a suitable and cost comparable replacement
product made available to us).
Control of grass grub in pasture, broadacre and specialist crops is a huge problem for arable farmers. Every year
our crops are at risk of being totally annihilated by this pest. Diazinon is the only ecomic defence against this. In
fact, it is our only defence.
To be absolutely clear, Diazinon is a fundamental and basic input for us - something that we need and utilise
every year. This is not a little extra or "nice to have." Grass grubs are a very significant issue.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
Make Diazinon available for grass grub control.

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.

June 2011 HSSF06-11
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Submission Form Document title

June 2011 HSSF06-11

27 July 2011
Environmental Risk Management Authority
PO Box 131
Wellington
By email to: submissions@ermanz.govt.nz

RE: ERMA200398 Application for the Reassessment of a Hazardous Substance under Section 63 of
the Hazardous Substances and New Organisms Act 1996 - Diazinon
Kiwicare value the opportunity to contribute to this review on the future use of diazinon in New
Zealand. Our comments relate only to the use of diazinon for the control of grass grub, and to a
lesser degree Porina spp. in pastures, home turf, amenity turf and gardens.
Kiwicare is an innovative New Zealand owned and operated company based in Bromley,
Christchurch. We have been manufacturing fertilisers, pesticides, garden, home and agricultural
products since 1972, and trading as Kiwicare since 1986. We believe that a healthy company is one
which is vibrant with new ideas, and has its thinking rooted in both the present and the future. Our
concern for our impact on the environment has led us to develop products which are both more
effective and have lower environmental impacts. For these reasons, we support ERMA's systematic
re-evaluation of pesticides in New Zealand. Accordingly, we have for some time been developing
new products to reduce our reliance of traditional active chemistries, including diazinon. However,
as far as we are aware, currently there are not any real alternatives to this particular compound for
effective control of New Zealand Grass Grub, and so withdrawal of diazinon for this application is
likely to impose significant economic cost on the New Zealand economy. Hence, it is with genuine
regret that in this instance we must oppose this ERMA submission, our full thinking is outlined
below. For more information, visit http://www.kiwicare.co.nz/
For further information regarding this submission, please contact Dr. Simon Watts at:
Kiwicare Corporation Limited
225 Maces Road
P.O Box 15050
Bromley
Christchurch
New Zealand
Phone: +64 3 389 0778
Fax: +64 3 389 0669

Background
This is a Chief Executive initiated review of the use of diazinon in New Zealand. Submissions are
currently invited on the ERMA website (there is a pro-forma). All the documents relating to the
ERMA review are on the site. Closing date for submissions is 28 July, 2011.
Diazinon is widely used in the veterinary, horticulture and agriculture sectors against a variety of
pests. In New Zealand, the main pasture pests are porina, armyworm, grass grub, clover root weevil
and argentine stem weevil. Diazinon is registered for use against the first three (ERMA200398
application). Dairy farming represents the main use of diazinon in New Zealand on pasture and
forage crops, (Chapman and Jackson, 2010). The “grub” is the larvae of the beetle Costelytra
zealandica which occurs throughout New Zealand (Fenmore and Wightman, 1998).
Uncontrolled, this pest has a significant economic impact on the dairy and pastoral sectors, where
larval densities can be in excess of 100 m-2 and commonly result in significant losses in establishing
pastures (Chapman and Jackson, 2010). This pest can cause severe reduction in production from
pasture, and was rated as New Zealand's most important pasture pest by Richards et al., (1997). In
the absence of unfavourable extremes of weather, grass grub populations increase steadily over
several generations until they reach the level where the larvae severely deplete their food supply in
a boom and bust scenario, (East et al., 1981).

Kiwicare’s response to the phase out of Diazinon as a control of pests on pasture
We are in agreement with ERMA, that in certain situations, there are unacceptable risks presented
by human exposures to diazinon. We understand that ERMA’s stance on this insecticide comes from
a ‘precautionary approach’. However, lack of information on the alternatives, exposure assessments
using new formulations, and virtually no toxicity data in a New Zealand context does not seem an
appropriate basis for a phase-out of an economically important compound like diazinon.
Our response and comments to the proposal are divided into 3 sections as below:
(1) Lack of a diazinon substitute(s) for the control of NZ grass grub;
(2) Impact of grass grub on the NZ economy;
(3) Epidemiological and toxicological considerations.
In addition, a number of scientific inaccuracies in the application are addressed en route.

(1) Lack of a diazinon substitute(s) for the control of NZ grass grub
From section 4.1.3 page 69 of the ERMA200398 application, ERMA has reviewed information on the
availability of alternative substances and their hazard(s) but notes a paucity of information to
properly evaluate them which includes:
i. relative efficacy;
ii. suitability of the alternatives;

iii. human health and environmental risks posed by the alternatives;
iv. comparability of the properties for which diazinon is valued, such as broad spectrum
activity;
v. relative cost of the alternatives.
Only parts (i – iv are discussed here).
(i)
(ii)

relative efficacy and,
the suitability of the alternatives

This section focuses specifically on the relative efficacy and suitability of the alternatives to control
the endemic New Zealand grass grub (larval stage), Costelytra zealandica. The replacements
discussed are those proposed by ERMA in Table 4.1, page 79 of the re-assessment document
[ERMA200398] for pasture.
Serratia entomophila - The bacteria Serratia entomophila causes Amber Disease in, and eventual
death of New Zealand grass grub. There are two products currently registered by ACVM, Invade®
and Bioshield Grass-Grub®. Field trials using Bioshield® suggest relatively low efficacy with an
increase of 17% of grass grub larvae with signs of Amber disease following application (Townsend et
al., 2004). The efficacy also depends on whether the grass grub is in the feeding stage. If it is not,
this increases the time for the bacteria to infect the host by up to 2 months (MSDS, Invade®).
Additionally, treatment is also dependent on local conditions. In the case of Bioshield®, application
is not recommended during autumn (April or May) when the grass grub larvae are past their mid3rd instar stage of development. However, the proportion of feeding third instar larvae, can be
responsible for most pasture damage in autumn, winter, and spring, ranging from 23 to 87% in one
study (van Toor and Dodds, 1994). Additionally, because the bacterium appears to be specific to NZ
grass grub (Jackson, 2003), removal of grass grub is likely to affect the pest ecology of pastures – i.e.
grass grub is only one root grazer, and by removing this as a competitive species, this may result in
an increase in other root grazers, against which this bacteria is ineffective. Hence, other pesticides
may still need to be applied e.g. against Porina, and so the efficacy of the bacteria against the grass
grub is reduced. From the ecological standpoint, to be effective, the applied agent must be effective
against the range of the grass grazing pest organisms.
Methomyl - There are only two products registered by ACVM, and neither is registered for use on
Costelytra zealandica.
Oxamyl - There are no ACVM registrations for the use on the NZ grass grub.
Fenitrothion - There is one product registered by ACVM, Caterkill 1000®, but for pastures this is
only registered for control of Porina and Tasmanian grass grub. Additionally, the withholding period
for grazing livestock period is 7 days.

Imidacloprid - Currently there are no ACVM registrations in NZ for grass grub. There are
registrations for application to seed. For those products, the withholding period is between 21 - 27
weeks for grazing, exact period depends on the product. Additionally, field trials using Imidacloprid
do not look promising, (Hicking, 2011), and this product is under review by the EPA in the USA and
the APVMA in Australia.
Diflubenzuron - There are no products registered by ACVM for Costelytra zealandica. There are
registrations for use with Porina spp. For those registrations the withholding period for grazing
livestock is 7 days.
Alpha-cypermethrin - There are no ACVM registered products to control for NZ grass grub (larvae).
Existing registrations are for the adult grass grub beetle and Tasmanian grass grubs only. For those
registrations the withholding period for stock grazing pasture is 7-14 days.
Lambda-cyhalothrin - There no ACVM registered products for NZ grass grub (larvae). Existing
registrations are for the adult grass grub beetle and Tasmanian grass grubs only. The withholding
periods for stock grazing is 14 – 70 days.
Chlorpyrifos - It is unknown whether this pesticide (or other organophosphates and carbamates)
will also undergo review and potential phase-out or removal from the market.
Trichlorfon - Trichlorfon is currently undergoing re-assessment by ERMA. Therefore it is unknown
whether either of these pesticides (or other organophosphates and carbamates) will also undergo a
phase-out or removal from the market.
Hence, none of the ERMA list of proposed alternatives for diazinon to control grass grub in New
Zealand have been shown to be effective, have registration, and/or are available. In addition, from
an ecological perspective, it may be that the broad spectrum properties of diazinon are a
requirement of any solution – agents effective against just one member of the ecosystem of soil
pest grass grazers risk an increase in the other pest grazers.
If the use of diazinon was restricted or prohibited, users would seek alternative substances or
management options. Whilst we do not perceive this as a negative in the long term, in the short and
medium term, the only viable alternatives are other organophosphates (chlorpyrifos and
trichlorfon) and the bacterium Serratia entomophila. The likelihood that some other
(organophosphate) products may be de-registered along with diazinon in the near future leaves few
if any viable controls for the NZ grass grub. Moreover, such a rapid withdrawal of diazinon and
other organophosphates could lead to major damage problems in pastoral agriculture as historically
with the withdrawal of DDT and other organochlorine insecticides in the late 1960’s (Yeates, 1991).
Because ERMA does not protect commercial confidentiality in their registration process, there is a
disincentive for companies to introduce new active ingredients into NZ. This, coupled with the
ERMA policy of systematically reviewing (and then reducing) the number of pesticides available in
New Zealand, means that pests are developing resistance to the small pool of remaining pesticides

faster. For example, the removal of organophosphate and carbamate insecticides could increase the
risk of resistance development by some pests to other classes of insecticides (Jackson and
Chapman, 2010). This also means that the pesticides that are available are likely to be less effective
and involve more use and time restrictive applications to maintain protection in the future.
With the exception of chlorpyrifos and trichlorfon, of those alternatives currently registered for
control of other grass grub larvae, there appears to be no evidence of efficacy against New Zealand
grass grub. Moreover, in the case of the NZ grass grub, a fast acting solution is required to contain
pest outbreaks, and/or protect the establishment of new seedling plants.

(2)
Impact of grass grub on the NZ economy (pasture)
Today’s pastures that are improved for stock also provide improved conditions for the
multiplication of grass grub, (East et al., 1981; East, Kain and Douglas, 1980). In one study, grass
grub reduced pasture production in autumn, winter, and spring by 6.4, 8.0, and 4.4% per 100 larvae
m-2 in April-May, respectively (van Toor et al., 1994). Hence with grass grub densities up to 600 m-2,
this can equate to local losses in this period as high as 50%. Ineffective treatment leads to increased
numbers of grass grub in the following years, decreasing the amount of available pasture for grazing.
Grass grub reduction of pasture production of up to 7% were recently reported by farmers in
Canterbury, (Ashburton News, 2010). The worst hit areas of one farm had 622 grass grubs m-2,
representing a biomass of 933 kg h-1 (of grass grub), equivalent to 1.94 cows h-1. This is an upper
bound estimate, but if this were repeated over only 10% of the dairy acreage in New Zealand,
where the average number of cows h-1 is ~2.77 this translates into a loss of ~7% of annual dairy
production. On those farms where serious damage takes place annually, methods yielding rapid
results (when damage becomes visible) are required to prevent immediate loss of production.
The Agency notes that while use of diazinon may be decreasing in the dairy industry there may still
be particular geographical areas where its use is an important component of pasture management.
The UK pesticides advisory committee (ACP) notes ‘- Where revocation of an approval occurs, the
time-scale for removal of the product from the supply chain will depend on the reason that it is being
withdrawn. In most cases, the indication for withdrawal is a failure to provide adequate reassurance
of safety rather than positive evidence that adverse effects are occurring.’ Their position when
reviewing pesticides that are already on the market is more complex, because there could be risks
associated with withdrawal as well as with continued use. An example they use is the loss of an
agent to control cockroaches, might threaten health through its impact on hygiene in buildings. In
this situation, it could be argued that the precautionary stance would be to maintain the status quo
and continue approval. For diazinon, removal of the product may result in the increase of pasture
pests with no suitable effective controls in the short term. When reviewing existing approvals the
ACP does not make explicit decisions that it will or will not apply the precautionary principle. Rather
it aims to give due weight to all uncertainties in the risk assessment, whether they relate to risks
from continuing or withdrawing approval.

(3)

Epidemiological and toxicological considerations

iii. human health and environmental risks posed by the alternatives and,
iv. comparability of the properties for which diazinon is valued, such as broad spectrum activity.
ERMA is choosing to review this substance although results obtained from recent work and new
information evaluated since the last review do not change our understanding of the risks, or in
ERMA’s words “the new values are within the realm of uncertainty of the previous evaluations”,
(ERMA 200398 executive summary). This begs the question of whether ERMA considers their
previous decision flawed, because if nothing has changed in the material risk, then all things being
equal, one would hope that the process would return the same decision.
This section evaluates the human health (and some environmental risks) posed by the ERMA
proposed alternatives and also discusses those related to the use of diazinon by the application of
Gasapon® granules. In the absence of actual exposure assessment or toxicological data, in a New
Zealand context, ERMA have estimated the risks associated for various occupational and residential
exposures based on either the US EPA Pesticide Handlers Exposure Database (PHED) V1.1 (US EPA,
1998) or the UK CRD‘s interpretation of the German BBA model (UK CRD, 1992). Specific exposures
from granular formulations, were estimated using the UK CRD‘s Granule model (UK CRD, 2008). We
were unable to evaluate the PHED as the current software platform for this program is no longer
supported and has not been available for a number of years (US EPA),
http://www.epa.gov/opp00001/science/handler-exposure-data.html#phed).
Table 1 summarizes the alternatives to diazinon proposed by ERMA and their relative toxicity. There
are also some additional comments in the last column. It is clear from this data that of all the ERMA
suggested alternatives, diazinon has the highest LD50 (Rat), and therefore is likely to be the least
toxic to human beings.
Table 1: ERMA proposed alternatives to diazinon and their relative toxicity
Control
Diazinon
Methomyl
Oxamyl
Fenitrothion
Imidacloprid

LD50 Acute Oral
1250 mg kg-1 (Rat)
0.09 μg bee-1 (Bees)
16mg kg-1 (Rat)
0.1 μg bee-1 (Bees)
5.4 mg kg-1 (Rat) 0.38
μg bee-1 (Bees)
250-800 mg kg-1 (Rat)
0.383 μg bee-1
450 mg kg-1 (Rat)
0.008 μg bee-1 (Bee)

Comment

Currently under NZFSA review

Currently under Australian Pesticides and Veterinary
Medicines Authority review
Rated very toxic (9.2A, HSNO) to soil organisms
compared to diazinon which is slightly harmful to soil
organisms (9.2D, HSNO), (Jackson and Chapman,
2010). Currently under review by the US EPA. May be

Chlorpyrifos*

weakly mutagenic (US Federal Register)
95 to 270 mg kg (Rat) Will be reviewed by ERMA in the near future.
-1

150 to 649 mg kg-1
Currently undergoing re-assessment by ERMA
(Rat)
*It is unknown whether either of these pesticides (or other organophosphates and carbamates) will
also undergo a potential phase-out or removal from the market.
Trichlorfon*

Occupational exposure to diazinon during application to pasture
In Appendix G of the human exposure modelling data, there are no scenarios for the granular
application of diazinon to pasture (only aerial). In Table 3.3f, page 52 of the ERMA200398
application, the highest estimated risk quotients (RQ) are for those applying diazinon to pastures,
during ‘tractor and hand applications of diazinon pellets and granules’ using shakers. In scenarios
12 and 13, ‘For field applications of pellet or granule formulations using tractor-mounted boom or
handheld application systems’, Operator (Mixer / Loader / Applicator) exposures were estimated
using the UK CRD‘s Granule model (UK CRD, 2008). In this scenario both databases are limited
because, (1) They do not use actual exposure data measured in the field under New Zealand
conditions, (2) They do not consider new handling systems and formulations particularly uses
specific to New Zealand i.e. different types of granule are not considered, (3) The method of
application ‘shaking’ by hand is unrealistic in a modern New Zealand commercial context.
Pesticide exposures vary over time. This reflects changes in many factors including work practices,
the efficacy, availability and relative cost of agents, and the pesticide formulation (Dick et al., 2010).
In New Zealand, granules are applied either as a broadcast application (e.g. following a pest
outbreak) or directly drilled during seed drilling. A tractor mounted side shaker is commonly used to
apply granules but work practices may be unique and vary in this country. The RQ’s appear to be
extremely high for operators applying pellets or granules by ‘shaker’. In Table 3.3f, the best and
worst RQ values for ‘tractor mounted shaker’ were between 1.5 and 6.5.
However, there are a variety of granular formulations that are not described in the models nor have
undergone any significant toxicological studies. As they are based on an oil coated attapulgite
granule, they are less like traditional soluble granules, and much closer to micro-encapsulated forms.
Micro-capsules are small particles composed of a core material bound to outer wall (e.g. oil or wax)
which isolates the pesticide from the environment. A similar product on the market is Gesapon®, in
which diazinon is bound onto and inside a clay particle with an outer oil coating to reduce dustiness
and because of the much lower diffusion coefficients of the diazinon through the oil, reduce the
rate of diazinon release into the soil. This results in a lower concentration of a pesticide outside the
granule, and in the case of micro-encapsulated granules reduces the toxicity and irritation, such that
these formulations have the lowest toxicity of other forms, (Tsuji, 2001). Following application, the
diazinon is slowly released by the addition of water which carries the diffused diazinon into the soil
over a number of weeks or months. Although diazinon is poorly soluble in water, this slow diffusion
is an important mechanism for carrying the diazinon to the target pests in the soil, where it is
eventually hydrolysed and hence degrades. In particular, low pH in water and soil enables longer

efficacy, and therefore less re-use, whereas other application such as seed coated drills may provide
protection only for a number of weeks during seedling establishment (Chapman and Jackson, 2010).
Its breakdown is dependant on pH, temperature, and sunlight as well as the presence of
microorganisms. The lifetime of diazinon in the environment can range from 70 hours to 12 weeks
in surface water and 10 to 200 days in soil (ATSDR, 2008). In the context of this document, some of
the main advantages of this particular phase, as opposed to liquid or other granular types is that
application intervals are longer, there is a reduction in drift as these particles are too large to float
in air and fall to the ground quickly, and are also easier to handle. As the granules have their own
humectant, they remain damp and generate very little dust. This reduces dermal and inhalation
exposures. In independent laboratory tests, the smallest dust fraction (<150 µm) constituted a
maximum of 1.5% of the particle size spectrum of all particle sizes measured (Watts, 2011). Overall,
this formulation type reduces the exposure risks to operators. In the absence of in-situ
measurements, we would assume that this was typical during most tasks using this product.
However, measured worker exposure and toxicological data are needed to quantify this risk.
Environmental risks posed by diazinon
ERMA concludes (page 66 of ERMA summary) that while there may be an adverse social effect
associated with by-kill of birds there is no evidence to suggest that it is potentially significant. The
deep release during drill application of granules reduces the risk of exposure to wildlife such as birds
which may encounter granules only at the surface layer (top 1cm).
Non-occupational exposure to diazinon
Re-entry workers
Other than food residues, the main source of exposure for re-entry workers is via spray drift during
application or from re-entry to a site where application was recent (ERMA200398). It is unlikely that
there would be need for re-entry onto pasture soon after application such that exposures are
expected to be minimal. For re-entry workers following tractor-mounted applications of pellet or
granule products in the ERMA application, RQ values were significantly reduced to (RQ = 0.13-0.6)
when gloves were worn.
Irrigation may occur as part of the re-entry task; however, the diazinon would not be released until
it was well into the soil during seed drilling and as a broadcast application the oil layer massively
reduces diazinon release into the atmosphere. The release of diazinon itself would be slow (due to
the formulation), following the addition of water, and therefore dermal and inhalation exposures
are expected to be low. In air, volatilized diazinon has a half life of 4 hours, and as with other
microencapsulated products, there is a reduction in its volatility compared to emulsifiable
concentrates (DEFRA, 1991), therefore, re-entry measures can be used to minimize the overall
exposure risk.

Residential or bystander exposure to diazinon
We note that in the ERMA200398 application there were no calculations for residential or
bystander exposure to tractor and hand applications of diazinon pellets and granules.
Household use and exposure to diazinon
Table 3.3g summarizes the risk quotients for home garden applications of diazinon pellets and
granules. These exposures were calculated in the absence of specific exposure data, and modeled
using the UK CRD‘s Amateur Use model (UK CRD, 2010a; UK CRD, 2010b) which does not have data
for granular formulations. Instead, it assumes dustable powders are used. Granular formulations are
much better in terms of reduced inhalation and dermal exposures.
None of the operator RQ’s were below 1, although some re-entry tasks (irrigate/mow) were (N.B.
these were based on estimates where gloves were not worn). The scenario used assumes that a
shaker is used to apply the granules and that no PPE are used. However, exposure can be controlled
by means other than protective clothing; for example, use of suitable packaging for products can
reduce the exposure of users (MAFF, 2000), as can formulation type (Tsuji, 2001).
Children exposed to diazinon
In homes where domestic products are applied as granules there is a potential for these to be
ingested by children who may enter treated areas soon after the granules have been applied and
with children who exhibit pica behaviour (Appendix G, ERMA200398).
However, it is expected that adults applying these products in residential areas (e.g. their lawns) will
use common sense if there is potential for children to access the treated area. In the event where
they cannot control children using the treated area following application, then one would expect
such products to not be used at all. However, the diazinon containing products on the retail market
(the weaker retail partner of Gasapon®, Lawngard Prills®) is only one of a number of potentially
toxic compounds around the house and garden. It seems perverse that this product has been
singled out when others in common use in the household have higher toxicities (Table 2). This table
shows that diazinon has the highest LD50 of the list, implying it is the least toxic.
Table 2: Common household items and their relative toxicities

Gesapon

LD50 (acute)
1250 mg kg-1 (Oral, Rat)

Ibuprofen

495 mg kg-1 (Oral, Guinea pig)

Slug pellets (Metaldehyde)
Aspirin

600-630mg kg-1 (Oral, Rat)
200 mg kg-1 (Oral, Guinea pig)

Anti-freeze
Deathcap fungi

2 g kg-1 (Oral, Rabbit)
2 mg kg-1 (Intraperitoneal, mouse)

Summary
ERMA is recommending a 6 month phase out of diazinon for the control of NZ grass grub. Despite
our support for ERMA's systematic re-evaluation of pesticides in New Zealand, for the reasons
outlined, it is with genuine regret that in this instance we must oppose this ERMA submission.
•

The list of ERMA proposed alternatives for NZ grass grub control do not appear to be either
effective, registered with ACVM, or available in New Zealand. Moreover, the majority of
ERMA proposed alternatives are more toxic than diazinon.

•

The exposures proposed by ERMA appear to be much higher than are credible. It seems that
exposures have been calculated using application methods and formulations not used in New
Zealand.

•

Although no evidence is presented on the domestic uses of diazinon, nonetheless ERMA is
proposing withdrawal. Hence Diazinon is not being treated in the same way in the domestic
market as other more toxic substances that produce larger environmental impacts, e.g.
Metaldehyde (slug pellets).

•

The impact on the dairy industry of the withdrawal of diazinon without an effective, safe and
registered replacement could be significant, we estimate up to 7% across the board
productivity losses.

•

A combination of ERMA policies are driving an accelerated rate of resistance acquisition by
pests to the increasingly small pool of remaining pesticides.

We do not believe that a 3 year phase out of diazinon would be a suitable time period for
alternatives to be developed, tested, and brought to market. As with diazinon, some of the
alternatives pose human health risks due to their toxicity. The relative efficacies of biological
controls do not have the broad spectrum advantages that may be required for some pastures where
outbreaks of several pests occur. A three year phase out period will allow new pesticide products to
be considered, but the development and testing over this the timeline is more likely to exceed three
years. Therefore, a 3 year phase out, with ERMA support for research and development of
alternatives, followed by a re-review would be both realistic and mindful of the economic
importance of this substance. Subject to the specific arrangements, Kiwicare would be happy to
partner ERMA in this work.
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This submission is on behalf of PGG Wrightson Ltd which includes the horticultural company Fruitfed
Supplies.
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Peter Merson
Category Manager Agricultural Chemicals | Rural Supplies (Part of PGG Wrightson Ltd)
P O Box Hornby Christchurch, 8140 | 57 Waterloo Road Hornby, Christchurch 8042
DDI 03 372 0962 | Mobile 0274 435 415 | F 03 372 0904 | E pmerson@pggwrightson.co.nz

PGG Wrightson makes this submission against the removal of Diazinon for the use of insect control
horticultural and pastoral farms.
1. With regards to horticulture, Diazinon is an important product in the pipfruit programme in
controlling Apple leaf curling midge (ALCM)
We currently have no alternative product to control this pest currently.
There are two application timing for Diazinon the first is after petal fall in apples and second
application varies but is normally in the early January period.
The apple trees are always monitoring for ALCM and the use of Diazinon is not a blanket spray over
the pipfruit crops but more of spraying the infected areas only.
The pipfruit industries return to New Zealand is valued at $400 million and without the use of
Diazinon in the spray programme will jeopardise the New Zealand apple market to Asia and the USA
market and the potential new market like Australia.
This very point of not having control of apple leaf curling midge with not having access to Diazinon
will stop our entry into Australia market due to quarantine issues.
We do have new chemistries coming but they will not be registered for at least another year.(2012
November)

2. Diazinon use on Carrots in the Ohakune area.
Diazinon is used in Carrot crops in the Ohakune area, to control Manuka beetle larvae and Grassgrub
beetle larvae, which left uncontrolled will cause significant crop losses. Reject rates can be up to
approx 70% of the crop. The larvae leave chew marks on the carrot leaving them unmarketable for
the fresh market.
Diazinon in the form of granules is used in March or early April. The beetles are flying into the carrot
crops in January/February and then lay their eggs. The larvae hatch from eggs and the damage starts
occurring early March through into April depending on the timing of the beetle flight.
Timing of application is timed with rainfall to wash the product into the soil around the root zone of
the carrot. If March is a dry month the application may not take place till April as 13mm of rainfall is
required within 7 days of application.
80% of the Ohakune growers use Diazinon granules on carrot crops in the region. The product is
used responsibly and only used on crops where the withholding period before harvest can be

observed and usually growers will leave well over this period as the crops are not harvested till well
into winter, July through till October.
The area of crop that Diazinon granule is applied to is 140 ha.
An average crop yield is 150 tonnes per ha.
70% reject rate would be 105 tonnes per ha x 140ha = 14,700 tonnes of carrots from Ohakune would
be dumped.
This will seriously impact on the livelihood of growers and supply for the domestic market. Ohakune
is the major supplier of carrots to the NZ domestic market from March till October.
There are no other alternative products registered, so the above scenario is a real threat.
A number of years ago Bayer did do trial work with Confidor in Carrot crops and the product showed
good control of Grass grub and manuka beetle larvae but Bayer did not carry on and register the
product as they had Gesapon ( Granular Diazinon )
It is unlikely now that Bayer would continue this work with Confidor as there are now a number of
Generics on the market and it would be uneconomic for Bayer to do the work and have the generics
take the market.
Confidor would be an excellent replacement to Diazinon but due to there being no data protection
in New Zealand Bayer would not spend the $100,000 dollars needed to get a label extension.

3. PASTORAL
New Zealand’s pastoral sector is the engine room for New Zealand’s economy. The Beef, Sheep,
Dairy & Deer industries contributed $1,924m, $3,387, $10,685m and $262m respectively towards
NZ’s export values totalling $16.260bin 2007. The North Island has 50% Sheep, 72% Beef, 67%
Dairy and 31% Deer numbers with the balance in the South Island.

The New Zealand pastoral market is approx 11.5 million hectares the pest known as Grass
Grub (Costelytra zealandic ) causes millions of dollars worth of damage to pastoral land
every year in lost of dry matter. Diazinon is is the most effective tool the NZ farmer has
available to him/her
Dry matter is essential for carrying capacity of livestock in New Zealand farms. If Diazinon
is withdrawn from the New Zealand market then this will directly impact the New Zealand
farmers earning capacity. Which indirectly effects NZ economy.

GRASS GRUB
Grass Grub Costelytra zealandica

The grass grub is found throughout New Zealand and is considered to
be New Zealand's major pasture and lawn pest. Grass grub lawn damage shows as patchy
areas of dead grass; usually seen from March.
Eggs are laid in clusters in the soil during summer; normally hatching after about 2 weeks.
The small, 5mm long, larvae then feed on the roots of grasses until spring, growing through
three stages to 20-25mm long. In spring the mature larvae burrow further down into the soil
and construct cells in which they pupate. In October, November and December when the
adults emerge from their pupae, massed flights of soft buzzing slow flying beetles often occur
on still warm nights. Later congregating in huge numbers, they feed on fruit trees and shrubs
which are often severely defoliated.
During the late autumn and winter the grubs do not eat in the top 5cm of soil. The grubs are
usually found about 15cm below the surface and control of the grub requires getting
insecticide to this level in the soil. Diazinon granules are formulated to slowly release soil
insecticide deep into the soil with watering and rain; giving good control and protection of
roots. Treatment is most effective from February to March.

New Zealand native grass grub is called TUTAERURU.
Adult body length is 10mm and is shiny light brown.
Eggs are laid in batches of 10 - 40 (75 - 175mm below the soil surface). Moisture is required
for development.
A single female may lay as many as 50 eggs which are light in colour, oval in shape and can
be seen by the naked eye.
Under normal conditions egg to larvae grub stage takes 3 weeks.
4 to 5 weeks later the 2nd grub stage is reached. The 3rd grub stage takes a further 5 to 10
weeks, these 3rd stage grubs are usually found in the top 25mm of soil.
Grubs finish feeding around July, August and move downwards into the soil to pupate.
Pupae stage lasts 4 to 6 weeks after which the insect changes to the adult beetle to emerge
again October to January.

The complete metamorphosis cycle of the grass grub can be as short as 8 months or up to 2
years in some southern areas.
The roots of many plants which are damaged by grass grub include: Grass, clovers,
Strawberries, Raspberries, Flowering plants, roots of Pine seedlings and many other kinds of
plants and vegetables.
Foliage attacked by adult beetles include: Apple, Pear, Quince, Plum, Peach, Nectarine,
Cherry, Apricot, Grape, Citrus, Strawberry, Turnip, Swede, Rape, Willow, Gooseberry,
Hawthorn, Honeysuckle, Sycamore, Karaka, Boxthorn, Gorse, Barberry, Pines, Microamp,
Broad beans, Silver beet, Rhubarb and many other plants.

Thanking you
Peter Merson
Category Manager Agricultural Chemicals | Rural Supplies (Part of PGG Wrightson Ltd)
P O Box Hornby Christchurch, 8140 | 57 Waterloo Road Hornby, Christchurch 8042
DDI 03 372 0962 | Mobile 0274 435 415 | F 03 372 0904 | E pmerson@pggwrightson.co.nz

Submission Opposing the Diazinon Reassessment, Application ERMA200398.
I am writing on behalf of Virbac New Zealand Limited in response to the Diazinon
Reassessment Application Summary that was formally received on June 15th 2011. On
reviewing the reports that accompany the application and the summary itself Virbac are
of the view that the revocation of the approvals for the Diazinon flea collars is untenable.
Virbac New Zealand Limited currently has 6 cat and dog flea collars containing Diazinon
approved through MAF (via the ACVMG) and ERMA. The conclusions and preliminary
recommendations stated in the application summary propose that the ERMA approvals
for these products be revoked which will result in the automatic revocation of the ACVM
approvals as you cannot have one without the other. The summary also recommends that
a control should be introduced approving the use of Diazinon in flea collars for 6 months,
after which use must cease.
In addition, during the aforementioned phase out period, extra controls have also been
proposed. The proposed controls are extensive and some will be difficult and costly to
implement and have far reaching consequences.
Virbac New Zealand acknowledges ERMA’s stance on these products however Pfeffer
and Heath’s report clearly states that no adverse events have been recorded in the 40 plus
years that Diazinon has been available in New Zealand and any impact on the
environment has been negligible. In an Australian review the use of Diazinon in flea
collars was considered not to pose an undue hazard to human health [Australian Pesticides
& Veterinary Medicines Authority (APVMA), 2006) and they are still in use today. The New
Zealand report also highlights the potential for economic difficulties and subsequent welfare
issues that could arise should the collars be removed from the market. As flea collars are a
cost effective way for households to treat their animals they provide an option for those who
may not be able to afford the more expensive alternatives. Left untreated flea populations can
get out of control very quickly affecting both the animal and the human environment and
health. Apart from affecting both animals and humans they are also the intermediate hosts for
tapeworms, another parasite that could pose health risks if left untreated.
The proposed controls for veterinary medicines and their potential effect are tabled
below:
Proposed controls
relevant to Veterinary
Medicines
1. Restrict to uses listed
on the label

Potential Effect

5. Diazinon containing
formulations must only
be sold to and used by an
operator with valid
approved handler
certification

The flea collars containing Diazinon are sold via pet stores and supermarkets to
members of the public for use on their domestic pets therefore they will be
considered the operators. As a result this proposed control means that each
individual member of the public that purchases these products will be expected to
obtain an approved handler certification before they can purchase or use the
products. The same also applies to the employees of the retail outlets and
wholesalers that the manufacturer sells the product to.

No change to current use pattern

Obviously this requirement is not possible and if introduced will effectively mean
the products cannot be sold as soon as the revocation is put in place, the phase out
period will be meaningless.
6. Tracking of diazinon
containing formulations
shall be introduced in
accordance with
Hazardous Substances
(Tracking) Regulations
2001

As for proposed control No. 5 above this control would also be very difficult to
implement as it would mean that every collar sold to a member of the public
would have to be recorded in a register in order to track it. This would mean
additional time and costs for the retail outlets selling the products during the phase
out period.

7. Operators must wear
full PPE

Flea collars are generally used by members of the public on their domestic
animals. The current classifications and controls assigned to these products do not
require the use of PPE and this should not change.
Not applicable as the flea collars are not manufactured in New Zealand.

9. Employers of workers
using diazinon must
introduce bio-monitoring
in line with OSH
guidelines (as published
December 2000) on best
practice with
organophosphates
11. Workers must
demonstrate they have
given informed consent
before working with
diazinon or crops to
which it has been
applied. This can be
achieved by signing the
spray diary to indicate
that documentation
addressing the risks of
diazinon has been read

Not applicable as the flea collars are not manufactured in New Zealand.

12. Specifications for
degradates (O,S-TEPP,
S,S-TEPP), water and
stabiliser must be added
to diazinon formulations
(as in Table 5.1)

Not applicable to flea collars – for sheep ectoparasiticides only.

13. Users must be
informed how to reduce
degradate formation by
not using out-of-date
product, storing in
tightly closed containers
under cool, dry, dark
conditions and
preventing water ingress
into containers

In order to inform users of this information the packaging will have to be altered
to accommodate the new instructions. It is assumed by the submitter that these
changes will be required from the date that the proposed controls are implemented
for all product that leaves the registrants premises during the phase out period.
There will be considerable time and cost involved in making these changes to the
packaging and it will more than likely result in current packaging having to be
written off at the registrants expense. As the proposed phase out period is so short
(6 months) the amount of amended packaging required will be less than a normal
print run and will therefore increase the costs accordingly.

14. Documentation must
specify:
a. Particular risks to
pregnant women and
young,
b. Steps to be taken to
reduce risk of harm to
workers, and
c. Symptoms of
cholinesterase poisoning.

The safety datasheets for these products can be amended to included the proposed
information relatively easily.

Virbac New Zealand Ltd takes compliance of legislation and regulatory controls very
seriously. However, as a company we must be given the opportunity to conduct our
commercial operations unhindered. Based on the information presented in Pfeffer and
Heath’s report, the Australian review outcome and Virbac’s experience it is clear that, in the
case of the Diazinon flea collars, the risks are already adequately managed and have been for
many years. With respect to the flea collars, which are imported as a completed item
enclosed in the primary packaging, the reassessment should be focussed on the risks
associated with the finished product and should not be a generalisation based on the active
ingredient.
As a result we believe the revocation of the Diazinon flea collars to be unjustified. Our
preference is for the sale and distribution of the flea collars to continue unhindered. However,
it seems clear that ERMA is intent on revoking the approvals and, therefore, Virbac New
Zealand Ltd wishes to request an extension of the phase put period for flea collars from 6
months to 24 months along with a 6 month period to phase in the new packaging
requirements. We also request that the requirement for operators, i.e. the general public, to be
certified as approved handlers when using flea collars on their domestic animals be removed
as well as the need for tracking.
We trust you will take our concerns and requests into consideration when making your final
judgement on these products and controls.

Submission on the application to reassess Diazinon
(Application Code: ERMA200398)
To: Submissions
ERMA New Zealand
PO Box 131
Wellington 6140

Email submissions@ermanz.govt.nz
:
(04) 914 0433
Fax:

This submission relates to an application made by the Chief Executive of ERMA New
Zealand to reassess the chemical diazinon and substances containing diazinon.

If you have any questions about making a submission please contact ERMA New Zealand on
0800 376 234 or visit www.ermanz.govt.nz for details.

Closing date for submissions: Thursday 28 July 2011

Your name: Andrew MacPherson and Jessica Shaw
Organisation name: Landcorp Farming Ltd
(if you are submitting
on its behalf)
Email: macphersona@landcorp.co.nz
Postal address: Landcorp Farming Ltd
PO Box 5349
Wellington 6145

Telephone number: Andrew MacPherson. Cell: 021 932 624

Office: 04 382 1858

Privacy
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.
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We recommend that you read the full application before completing
your submission. The application can be downloaded from:
http://www.ermanz.govt.nz/search-databases/Pages/applicationsdetails.aspx?appID=ERMA200398

Decision sought1
Please select one option
I support the proposals made in this application and would like it approved (i.e. the
approval for these substances would be modified)
OR
I oppose the proposals made in this application and would like it declined (i.e. the
approval for these substances would be retained)
OR
I neither support nor oppose this application

Hearing
Please select one option
I wish to speak at the hearing in support of my submission
OR
I do not wish to speak at the hearing in support of my submission

Further information sought by the Agency
Effects on the environment
Information on the following would be particularly useful:
Further information on the precise timing of application of diazinon during the season for all
crops would enable refinement of the first-tier assessment.
Information on bird die-offs
What potential adverse effects might the continued use of Diazinon have on the environment?

1

Further information can be appended to your submission. If you are sending this submission electronically and
attaching a file we can accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must
not be more than 8Mb.
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What potential beneficial effects might the continued use of Diazinon have on the
environment?

Effects to human health and safety
Information on the following would be particularly useful:
Any monitoring of operator dermal and inhalation exposure conducted according to
international best practice;
Data to determine when unrestricted entry into treated greenhouses can occur;
The identification of minimum effective application rates, which may be used to refine the
exposure assessment;
Dislodgeable Foliar Residue (DFR) data for crops gathered according to international best
practice. Such data to be used in the re-entry worker exposure assessment;
Data pertaining to the use of chemical-specific adjustment factors
www.who.int/ipcs/methods/harmonization/areas/uncertainty/en/index.html
What potential adverse effects might the continued use of Diazinon have on human health and
safety?

What potential beneficial effects might the continued use of Diazinon have on human health
and safety?
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Effects of significance to Maori
What potential adverse effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)

What potential beneficial effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)

Effects on society and communities
Information on the following would be particularly useful:
The level of benefit offered by Diazinon containing substances, especially regarding social
effects such as the effect on local employment opportunities and direct/indirect local
community impact;
What potential adverse effects might the continued use of Diazinon have on society and
communities?
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What potential beneficial effects might the continued use of Diazinon have on society and
communities?

Effects on the market economy
Information on the following would be particularly useful:
The financial implications of overseas restrictions on treating crops with Diazinon;
Further information about the effects of unavailability of the substances on the market
economy, preferably in the form of numerical data that compare the economic consequences
of using alternative pest control products to the continued use of diazinon
What potential adverse effects might the continued use of diazinon have on the market
economy?

What potential beneficial effects might the continued use of Diazinon have on the market
economy?
Pastoral and arable use of diazinon liquid and diazinon granules.
The ‚Reassessment of Diazinon and its formulations‛ has inadequately evaluated the benefits
of diazinon in pastoral and arable farming and it has incorrectly concluded that there are
suitable alternatives for the control of manuka beetle (Pyronota festiva & Pyronota setosa) and
grass grub (Costelytra zealandica) larvae should diazinon be deregistered. Unfortunately the
lack of submissions from the pastoral and arable sector has allowed ERMA to develop this
position.
We will deal with the issues surrounding the control of manuka beetle and grass grub.
In the Application Table 3.5 – Summary of diazinon use – Pg 59 - pasture/forage crops – The
pests listed are grass grub, porina and armyworm. The comment is made that ‚Diazinon use
is decreasing and grazing is being used to control pests‛. The alternatives listed are phorate
and chlorpyrifos. This is a simplistic and incorrect summary of the current situation.
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Care must be taken not to confuse manuka beetle with grass grub or with other pests in
pastoral systems i.e. Tasmanian grass grub (Acrossidius (formally Aphodius) tasmaniae),
black beetle (Heteronychus arator) and porina (Wiseana sp.) which are different species and
have completely different pest profiles and for which there are other control options.
Diazinon is currently the only known method of substantial control for root feeding manuka
beetle larvae. This use has not been identified in the assessment because it does not appear on
product labels. Landcorp Farming Ltd used approximately 13,200 litres of diazinon based
product from 1st of August 2010 to mid-June 2011. The Landcorp Cape Foulwind complex on
the West Coast of the South Island used approximately 6,000L of diazinon this year over 1,500
hectares of developed land to control manuka beetle. The damage to pastures caused by
manuka beetle larvae has been estimated to have cost $500,000 in EBIT (earnings before tax
and interest) annually on the complex’s dairy units alone (1,350 hectares). Additionally,
Landcorp’s Rangitaiki Station in the Central North Island applied diazinon to 1,900 hectares of
the farm and it is currently the only effective tool to control grass grub and mitigate grub
feeding damage in pasture.
In controlling manuka beetle identical directions and rates are used as to grass grub
regulations, to ensure maximum residue limits are not exceeded and regulations are adhered
to. The lack of suitable alternatives applies specifically for the control of manuka beetle
(particularly on West Coast dairy farms) and grass grub in both pastoral and arable farms.
Landcorp is currently managing an active research programme investigating alternatives,
however alternative controls are estimated to be available in five years time (upon completion
of this research).
There will be far reaching implications to the New Zealand pastoral economy if the
recommendation of this assessment to remove the use of diazinon is adopted.

The Manuka Beetle Problem (Pyronota festiva & Pyronota setosa)
Manuka beetle (Pyronota festiva & Pyronota setosa), which can be a problem throughout most
of New Zealand, is particularly serious on the West Coast of the South Island. Following
pasture development on the West Coast (‘hump and hollow’ and ‘flipping’) insect pests have
become a problem causing loss of seasonal production and deterioration of the pasture stand.
Landcorp Farming Ltd’s dairy farming interests in the Cape Foulwind and Lake Brunner areas
on the West Coast comprise approximately 4,000 hectares and produce approximately 2.3
million kg MS per annum.
Pasture development on Cape Foulwind involves cultivating (‘flipping’) gley podzol pakihi
soils. Soils were subject to flipping between 2003 and 2004, whereby circa two metres of top
soil was inverted and new pastures established. Over recent seasons manuka beetle
infestation has become an increasing constraint on pasture production. Two species of
manuka beetle have been identified as causing economic levels of damage, exploiting the
modified soils. These modified soils (‘flipped’ and humped and hollowed’) have proven to be
an optimal environment for manuka beetle larvae, creating a severe and unique pest problem
in modified soils on the West Coast. A MAF Sustainable Farming Fund project has been
initiated to identify options for management of the pest.
Several private farmers situated on the West Coast are involved in the Landcorp and
Sustainable Farming Fund manuka beetle project. Many of the private farms have also
developed land, thus creating an optimal environment for manuka beetle and large scale
damage on their own properties. A major part of the SFF project is dispersing the trial data
and research findings to the West Coast public who suffer from pest damage. Establishing
alternative controls through the research will benefit private farmers in the area greatly.
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However, these farmers currently rely on diazinon to mitigate the damage from larval feeding,
because at present it is the only affordable, adequate control for the pest until alternative
controls are established.
Developing improved management options for manuka beetle has been a high priority for
Landcorp given 1,350ha of land on Cape Foulwind dedicated to dairying exhibits an average
(across the entire complex) of 30% visual manuka beetle damage. Discussions with Landcorp
staff, neighbouring farmers and the manuka beetle research team suggest that the farms lose
approximately 15% of their annual production to manuka beetle. This equates to paddocks
with an average of 30% visual manuka beetle damage in the autumn – having an annual
reduction in pasture growth of 15%. It is concluded that that one Cape Foulwind dairy unit
(approximately 450ha) is growing circa 7.5T DM/ha a year. However, the cost of manuka
beetle is circa 1.3T DM (at 15%), with current control measures in place. Without manuka
beetle, pasture production could be expected to be circa 8.8 T DM/ha, thus, immediate control
of the larvae by diazinon is vital and will yield an immediate and significant lift in milk
production from these farms.
In newly developed areas grub numbers can reach over 1,000 per m2 in the second season
after establishment and 100% pasture loss can occur without insecticide intervention.
Although not registered for this pest, diazinon liquid spraying is the standard control option.
Feeding activity on grass roots not only reduces dry matter production (affecting stocking
rates and milk yields), but allows ingress of weeds and other undesirable plants so that
pastures require renovation after as little as 18 months (versus renovation/ replacement in 7-10
years which is an economically sustainable replacement rate ).
Extensive monitoring and diagnosis has been carried out by AgResearch (Richard Townsend)
and Landcorp staff (Jessica Shaw) which has clearly demonstrated that manuka beetle is
primarily responsible for the damage caused on Cape Foulwind farms. In the past, beetle
larvae have probably been misdiagnosed as grass grubs. Thus, while the true timeline of this
outbreak remains to be determined, it is clear that manuka beetle have become a persistent
problem in West Coast pastures, and mitigation strategies are urgently needed.
Alternative manuka beetle management options will be required to ensure continued pasture
persistence and productivity. Current research is aiming to develop bio-controls but these are
some years away from commercialisation. (See Appendix 1 ‘Beauveria brongniartii – A
potential biocontrol agent for use against manuka beetle larvae damaging dairy pastures on
Cape Foulwind’ - R.J. Townsend, T.L. Nelson and T.A. Jackson).
Landcorp and AgResearch initiated a research project in 2008 to identify areas with high and
low susceptibility to manuka beetle attack aiming to define areas requiring targeted control of
diazinon to minimise effects on humans and the environment.
A second project was set up to gain an in-depth understanding of the life cycles of the two
manuka beetle species involved in order to clarify when and how control measures might best
be targeted against these pests. By ranking the severity of manuka beetle damage and
recording the soil types on all the paddocks across 1,350hectares of dairy land, the use of aerial
insecticide treatment was significantly reduced in comparison to the blanket treatment
approach adopted previously.
An adult beetle trapping program showed that significant manuka beetle flights occurred over
4 – 6 weeks from mid Nov to late Dec and that the beetles could successfully reproduce within
the paddock. These findings suggest that targeting the beetles with short lived foliar sprays,
either on the pasture or on manuka outside the paddock will not be a successful strategy and
that the use of diazinon on the larvae in the soil produce better results.
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Observations on the position of manuka beetle eggs in the soil profile suggested that this life
stage was generally too deep to be affected by rolling or treading.
Further alternative control methods are being investigated through statistically designed field
trials, such as; strategic treatment of manuka beetle damaged pastures with effluent, pasture
species, sowing rates and cultivation methods.
A possible fungal bio-control agent (Beauveria brongniartii), isolated from manuka beetle
larvae collected on Cape Foulwind, continues to cause high levels of mortality of manuka
beetle larvae in laboratory studies being carried out by AgResearch at Lincoln. Research into
other biological control agents is continuing, with recent identification of the pathogen
Rickettsiella pyronotae (a bacterial virus) in manuka beetle populations on the West Coast.
Because diazinon is at present the only known method of adequately controlling manuka
beetle larvae, more time is needed to research alternative control options.
1)

Costs of manuka beetle and potential economic loss through loss of diazinon

a)

Pastoral Farming

Manuka beetle larvae are estimated to cost Landcorp Farming Ltd approximately $1.2 million
per annum. The dominant pasture species on all New Zealand pastoral farms – deer, sheep,
beef and dairy - are perennial ryegrass and white clover. These highly productive species are
very susceptible to manuka beetle damage. The transition to dairy farming on the West Coast
of the South Island, Canterbury, Otago and Southland has resulted in greater areas of land
coming out of older undeveloped pastures and being sown in high value pasture cultivars.
Profitability in dairying is characterised by high utilisation of pasture as it has the lowest feed
costs compared to substitutes such as grain, imported palm kernel and other supplementary
feeds. Pasture production losses caused by manuka beetle via root feeding and subsequent
grazing damage by cows has been described as devastating.
Pest pressure is even greater as new farm blocks are developed from low fertility pakihi land,
forestry or scrub. In such situations manuka beetle pressure within two years of development
is often severe, due to the lack of natural predators, parasites and diseases. In these areas of
farm development, the removal of control options will potentially cause the failure of these
farms as without good pasture production the limited income may create a financially
unviable property.
The manuka beetle as a pest can infest and recolonise newly developed pastures easily and
quickly , when neighbouring previously developed paddocks contain high populations of the
manuka beetle species P. festiva (explained further, page 5).
Alternative pasture species are currently being explored through the manuka beetle research
project. Grass species were sown in November 2010, therefore trials are at a very early stage
and conclusions cannot not be drawn from the pasture research until sufficient data is
gathered (an estimated minimum of two years away).
2)

The pest – why is it so damaging

Manuka beetle are highly damaging pests in West Coast regions of the South Island. They are
also a sporadic pest in many other parts of New Zealand including Canterbury, Taupo and Te
Anau. Manuka beetle numbers are usually below damaging thresholds in established pastures
of native pakihi soils, but new pastures sown following soil cultivation (cultivation has been
known to disrupt diseases and natural predators) can suffer damage as early as one year after
development. Manuka beetle prefer free draining soils which are typically found in all the
above regions following land development.
Landcorp employees established adult beetle flight traps on farm in manuka beetle susceptible
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areas (as part of the research programme alongside AgResearch). Adult beetles were caught in
the interruption traps immediately following the traps being deployed in mid October with
50% of all beetles trapped, caught by the end of the first week in December. Beetles continued
to be caught until mid February but only in very small numbers in the last month of this
2008/09 period.
Approximately 50% of the total catch were P. festiva (60% male, 40% female) and 50% P. setosa
(95% male, 5% female), 40% of P. festiva were caught in ground traps and 60% at 1 meter
while for P. setosa 83% were caught in ground traps and only 17% at 1 meter. These results
indicate that it would be very difficult to control manuka beetle by foliar spraying to kill the
adults due to the prolonged flight season.
The fact that P. festiva females were caught in roughly similar numbers to males and that they
contained full egg loads suggests that this species redistributes itself within its environment
each season, for example; this is the species which recolonises quickly in new establishing
pastures.
In comparison P. setosa females were rarely caught in the interruption traps at either height,
suggesting they remain and lay eggs close to where they lived as larvae. This interpretation
agrees with the observation that this species forms defined damage patches containing high
populations of larvae and that populations in adjacent non damaged areas are normally very
low.
The first mature eggs were found in females of both species in the last week of November and
the main egg laying period occurred from early to mid December with some egg laying still
occurring in January. Egg masses (up to 30+ in a cluster) were found throughout the soil
profile from close to the soil surface down to a depth of 15cm. P. festiva females were
commonly found flying with a full egg load and while P. setosa females were rarely caught in
the flight traps but those that were trapped also had full egg loads. Because eggs were found
at varying depths in the soil of all the paddocks being monitored, it is unlikely that this life
stage can be targeted with control measures such as heavy rolling or treading during
December.
Larval population monitoring began in March 2009. Initial total populations ranged between
100/m2 and 1340/m2. First instar larvae were found in pastures from mid January and second
instar larvae from late January. Third instars of both species (Pyronota festiva & Pyronota
setosa) were found from mid February. All larvae were found in the top 0 – 5cm of the soil
profile from mid Jan until mid Feb.
Manuka beetle larvae are the most damaging stage of the lifecycle. Larvae hatch from eggs
buried in the soil and live as first, second and third instars up to 25cm deep in the soil feeding
on plant roots. The most damaging stage is the third instar however; second and third instars
are normally present and voraciously feeding from February through to mid June. Pasture
damage is generally observed from February/March onwards. Feeding normally ceases
towards the end of winter when larvae move deeper into the soil for pupation. However, it is
not uncommon to find smaller numbers of actively feeding larvae throughout the winter,
because these larvae belong to the P.setosa species which as an adult beetle flies slightly later
in the summer period when compared to P.festiva. It has also been common to find mixed
populations of larval sizes and at different depths in the soil. This results in prolonged feeding
and creates difficulties for management of the pest.
Manuka beetle damage is typified by the removal of roots and subsequent death of pasture
plants resulting in large bare areas within paddocks. Damage is intensified by stock pulling up
plants during grazing as there are not enough roots to hold plants in the soil. Manuka beetle
feeding not only kills productive pasture but changes the sward composition so that highly
productive grasses and clovers are replaced with low producing grass and weed species.
Population thresholds have been determined for manuka beetle. In established pastures 12
larvae+/spade square or ~300 larvae/m2 is considered to cause an economic level of damage. It
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is not uncommon to find populations of up to 48 larvae/spade square (1,200 larvae/m2) in
pastures in manuka beetle prone regions. In newly sown pastures this damage threshold
drops to around 4-7 larvae/spade square in the first year after sowing, but can increase to 12 by
the second year. As new pastures are often sown as a result of previous manuka beetle
damage the pest pressure is normally very high and success rates can be extremely low
without some form of control to protect the new pasture for the duration of feeding damage
(February to mid June).
3)

Diazinon Product Options

Diazinon granules (eg Diazinon 20G) are registered in pasture for the control of grass grub and
porina caterpillars. Diazinon granules are registered in crops for the control of grass grub.
Diazinon liquid (e.g. DEW 600) is registered in pasture for the control of armyworm, grass
grub, lucerne flea, and porina. Significant volumes are also applied to cereals and many other
seed crops (grass seed, clover seed, hybrid vegetable seed, seed crops grown for oil extraction)
for grass grub and porina control using the rates and use directions for pastures.
a)

Diazinon Use in Pastures

Diazinon granules are typically drilled into existing and new pasture to control grass grub and
manuka beetle larvae. They may also be broadcast onto the soil surface. Liquid formulations
are sprayed onto the pasture. When liquid formulations are applied to control soil dwelling
pests (grass grub or manuka beetle larvae as opposed to lucerne flea, porina or army worm)
they must be applied during rain or with irrigation to ensure ‚wash-off‛ from foliage and
‚wash-down‛ into the soil. Granules are best drilled with seed when planting as this method
positions the chemical where it needs to be and reduces exposure to bystanders and off-target
species such as birds. However, it may not be practical to drill granules into established
pastures without serious drill damage (eg. to clover stolons) or the ground may be too steep
for a drill to operate. In such situations liquid diazinon is applied either by air or ground boom
sprayer. Alternatively granular formulations can be applied during dry weather and left to
remain on the soil surface until a following rain incorporates the chemical. Diazinon does not
move far into the soil (typically only 1-2cm) so significant rainfall or irrigation is required and
grubs must be feeding close to the surface. Note that the reassessment proposes to ban aerial
application. Several Landcorp properties do not have tractor access to large areas of their
farms; this would prevent them applying an effective manuka beetle treatment. Grass grub
damage can be very severe in the hill country, leading to productivity loss and increased soil
erosion. The proposal to ban aerial application of diazinon needs to be reconsidered in the
light of the lack of alternatives and the potential productivity loss to hill country farmers.
Table 4.1 in the Reassessment lists alternatives to diazinon by market. The conclusion of the
Agency for the section on Pasture (pg 79) is that there are several alternatives for the control of
pasture pests. While this is correct for such foliage feeding pests as armyworm, lucerne flea
and porina, it is incorrect for soil dwelling pests such as grass grub and manuka beetle. The
table below lists the alternatives offered by ERMA as suitable replacements for diazinon in
pastures. Note that very few have activity against grass grub and manuka beetle larvae in soil
and those that do have other issues that limit their utility or effectiveness.
Product Pests controlled in pastures

Issues

Serratia entomophila
grass grub
Slow acting. Cannot give rapid relief from damaging
populations. Often gives variable results.
methomyl
toxic option.

army caterpillar Not effective against grass grub or manuka beetle larvae. Very

oxamyl Argentine stem weevil Not effective against grass grub or manuka beetle larvae.
Extremely toxic option.
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fenitrothion
army caterpillar, lucerne flea,porina, Tasmanian grass grub
Not effective
against grass grub or manuka beetle larvae. Only effective against foliage feeders, not soil
dwellers such as native grass grub. Tasmanian grass grub has been confused with our native
grass grub by some submitters. Very toxic option.
imidacloprid grass grub larvae, black beetle adults SEED TREATMENT ONLY. Not used
on established pasture unless drilling new seed. 21 day withholding period when ‚stitching
in‛ to established pasture. 42 day withholding period on new pasture. Works not by killing
grass grub larvae, but as an anti-feedant deterring them from feeding on the establishing grass
plants. Suppresses damage under low levels of infestation but does not provide adequate
protection under high grass grub pressure.
Not registered for use on clover seed.
Not an option for treating established pasture with a severe grass grub or manuka beetle
problem.
diflubenzuron porina Not effective against grass grub or manuka beetle. Insect growth
regulator.
alpha-cypermethrin
Tasmanian grass grub, Red legged earth mite
grass grub or manuka beetle larvae. Tasmanian grass grub

Not effective against

is a foliage feeder, not a root feeder like native grass grub.
lambda -cyhalothrin
Spectrum as for alpha-cypermethrin
Not effective against grass grub or manuka beetle larvae.

Not registered in pasture.

Chlorpyrifos liquid
lucerne flea, army caterpillar, porina caterpillar, Tasmanian grass
grub. Not effective against grass grub or manuka beetle larvae. Only effective against foliage
feeders.
Chlorpyrifos slow release granule ‚SuSCon Green‛
grass grub larvae
2-3 years
control when drilled with new pasture seed into 15 cm rows. Shorter residual effect when
drilled in closer row spacings, which are becoming more common. Cannot be broadcast and
incorporated with rainfall. Should not be drilled in to established pastures as grass grubs and
manuka beetles survive between drill rows and continue to damage pasture. Approximately 3
times more expensive per ha relative to diazinon. Trials are currently underway investigating
‚SuSCon Green’s‛ control of manuka beetle larvae. Using ‚SuSCon Green‛ as a replacement
for diazinon would be a big risk as trials are not finished, treatment is very expensive and the
efficacy of the product in West Coast developed soils is not yet known.
trichlorfon
No claims
manuka beetle larvae.

Not registered in pasture. Not effective against grass grub or

One major benefit of diazinon on pasture is that it is the only product with no withholding
period for grazing animals. This allows for larger areas to be treated at one time, which is more
cost effective, especially when employing a contractor. Diazinon is not systemic so granules
can be undersown into established pasture with new seed (stitching in), then the established
pasture can be grazed immediately before the new grass emerges and before it needs spelling
to allow it to properly establish.
An insecticidal seed treatment based on imidacloprid may be used when stitching in but it is a
systemic product and has a 21 day withholding period. This product only gives protection to
the new grass while it is establishing and does not effectively kill grubs which can cause
damage at a later date once the seed treatment no longer provides feeding deterrence.
Landcorp Farming Ltd follow strict protocols when applying agrichemicals. Both aerial and
ground spraying contractors are meticulously instructed to only spray in ideal weather
conditions (according to label instructions). As a rule, waterways, ponds and bush on farms
are always avoided and we insist on leaving buffer margins between these areas and
chemically treated areas to eliminate the risk of spray drift. Aerial contractors do not apply
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chemical in winds over 10km and only spray diazinon derived products in rain of 13mm or
more, to ensure chemical is washed straight into the soil. Farm managers are instructed to
graze pastures before treatment to ensure the chemical penetrates the soil and is less likely to
adhere to the grass and ground spraying contractors are strictly used around houses, sheds,
laneways and roads.
Diazinon Use in Arable Crops
Table 4.1 (p78 of the application) indicates correctly that no alternative to diazinon is readily
available. The suggested potential alternative SuSCon Green is registered for use in clover seed
crops only. It is used off label in cereal, grass seed and hybrid seed crops but is considered to
be too expensive and many growers are reluctant to use a 3 year product for an annual crop as
it is wasteful.
Seed treatments protect against low manuka beetle and grass grub populations but only for
about 6 weeks after sowing. Follow up treatment is often required due to continued manuka
beetle and grass grub feeding damage. Diazinon must be drilled with seed in high population
situations. SuSCon Green (chlorpyrifos granules) is occasionally used but is at least 3 times
more expensive than diazinon. Developed soils on the West Coast are sandy, light and
reasonably free draining. The efficacy of SuSCon granules is un-known in free draining soils
which are subjected to high rainfall.
No other options are currently available for the control of manuka beetle and grass grub after
crop establishment in the arable sector.

Grass Grub (Costelytra zealandica)
3)
Costs of grass grub and potential economic loss to NZ farming sectors through loss of
diazinon
a)

Pastoral Farming

Grass grub larvae were estimated to cost the New Zealand pastoral farmer $41- $89 million per
annum in 1993 (Garnham and Barlow, 1993. Defining the cost of grass grub. Proceedings of the
6th Australasian Conference on Grasslands Invertebrate Ecology, Pg 32-38). In 2010 terms this
equates to $63-136 million. We believe this figure to have increased for two reasons:•

the value of pasture rises with rising on farm receipts for meat, wool and milk;

•
with increasing intensification of farming in NZ, a subsequent increase in the
incidence of grass grub damage has occurred (Dr A. Popay (AgResearch scientist) pers comm)
especially since more cultivation is occurring due to increased cropping and pasture renewal.
The dominant pasture species on all NZ pastoral farms - sheep, beef and dairy - are perennial
ryegrass and white clover. These highly productive species are both very susceptible to grass
grub damage. The transition to dairy farming in Canterbury, Otago and Southland has
resulted in greater areas of land coming out of older undeveloped pastures and being sown in
high value pasture cultivars. Profitability in dairying is characterised by high utilisation of
pasture as it has the lowest feed costs compared to substitutes such as grain, imported palm
kernel and other supplementary feeds. Pasture production losses to grass grub via root
feeding and subsequent grazing damage by cows has been described as devastating by
farmers in these grass grub prone regions. (‚I have calculated grass grub on my farm eat the
same amount of feed as 1-2 cows/ha‛ - N. Hoogeveen, a Mid Canterbury farmer pers.comm)
Pest pressure is even greater as new farm blocks are developed from forestry, scrub or low
productivity grasslands and soils. In such situations grass grub pressure within 2-4 years of
development is often severe due to the lack of natural predators, parasites and diseases.
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Development of irrigation also improves the survival of grass grub due to the amended
habitat. Landcorp Farming properties in these areas; Taupo, Canterbury, Te Anau (and also
farms on the volcanic plateau) are all affected significantly by grass grub.
In these areas of farm development the removal of control options will potentially cause the
failure of these farms as without good pasture production the limited income may create a
financially unviable property.
b)

Arable Farming

The Plant and Food Report (3.15 Cereals p 78) states 50-60% of the production area of wheat
and barley are treated with diazinon for grass grub. In 2010/11 116,000 hectares of wheat and
barley were sown (The Arable Industry Marketing Initiative Survey April 2011 -Foundation
for Arable Research). This means that 58-70000 ha are likely to have been treated with
diazinon.
Left uncontrolled grass grub may result in 5-100% loss of a cereal or arable seed crop due to
plant mortality. The costs of re-establishment and subsequent loss in yield potential are
substantial and dependant on the value of the crop being grown.
Diazinon use is not confined to cereal crops. Within the arable sector it is drilled with the seed
of many varying crops – hybrid vegetable seed crops, ryegrass, and in particular clover seed
crops.
We are of the opinion that the $5million p.a. damage estimate (ERMA Appendix P No. 28
p399) is conservative as many arable crops have an extremely high value.
In the Mid Canterbury region (Landcorp Farming’s Waimakariri dairy unit) there are localities
where grass grub requires treatment every year to minimise losses. In other regions the pest is
more sporadic. The last 5-7 years has seen an increase each year in grass grub pressure and
this is showing no signs of abating. There is anecdotal farmer and agronomist debate
regarding noticeable changes in the survival and lifecycle pattern of grass grub in Canterbury.
This has also coincided with changing agronomic practice to early crop planting when grass
grubs are at their most damaging stages.
4)

The pest – why is it so damaging

Grass grubs are highly damaging pests in east coast regions of both the South and North
Island, Taranaki and the Central Plateau regions of the North Island. They are also a sporadic
pest in many other parts of NZ including the South Island Hill country, inland basins such as
the McKenzie Country, western areas of Otago and Southland, Manawatu and Wairarapa. In
the upper North Island grass grub numbers are usually below economic thresholds in
established pastures, but new pastures sown following soil cultivation (cultivation disrupts
natural predators and diseases) can suffer damage 2-4 years later. Pastures sown after
conversion from scrub or forestry suffer extensive damage for a number of years – this is
currently being experienced in the South Waikato region where large areas have been
converted back to dairy farming after 20-80 years in pine plantations.
Grass grubs prefer free draining soils which are typically found in all the above regions.
Although less common in heavy wetter soils they can cause severe damage in some years –
this year (2011) high damaging populations are occurring in these soil types.
Grass grub larvae are the most damaging stage of the lifecycle. Larvae hatch from eggs buried
in the soil and live as 1st instars deep in the soil feeding on organic matter. On development
into the 2nd instar they move into the plant root zone and begin to feed on live plant roots.
The most damaging stage is the 3rd instar. The 2nd and 3rd instars are normally present from
February and continue feeding for some months. Pasture damage is generally observed from
February/March onwards. Feeding normally ceases in early winter when larvae move deeper
into the soil for pupation. However, it is not uncommon to find actively feeding larvae
throughout the winter and early spring months; especially if the previous summer/autumn has
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been dry (sampling on 1 July 2011 in Mid Canterbury pastures found high numbers of active
larvae within 5cm of the soil surface). It has also been common to find mixed populations of
larval sizes and at different depths in the soil. This results in prolonged feeding and creates
difficulties for management of the pest.
Grass grub damage is typified by the complete removal of roots and subsequent death of
pasture plants resulting in large bare areas within paddocks. Damage is intensified by stock
pulling up plants during grazing as there are not enough roots to hold plants in the soil. Grass
grub feeding not only kills productive pasture but changes the sward composition so that
highly productive grasses and clovers are replaced with low producing grass and weed
species.
Simple population thresholds are known for grass grub. In established pastures 7 larvae/spade
square or ~175-200 larvae/m2 is considered to cause an economic level of damage. It is not
uncommon to find populations up to 48 larvae/spade square (1200 larvae/m2) in pastures in
grass grub prone regions. In newly sown pastures this damage threshold drops to 2-3
larvae/spade square. As new pastures are often sown as a result of previous grass grub
damage the pest pressure is normally very high and success rates can be extremely low
without some form of control to protect the new pasture for the duration of feeding damage.
In arable situations grass grub feeding results in seedling mortality, often before emergence.
Continued feeding during winter and spring increases mortality and reduces the capacity of
surviving plants to grow and produce grain yields. Nufarm cereal trials showed 50% plant
mortality, 75% less tillers and severe delays in plant maturity in untreated control plots as a
result of grass grub damage. Damage in individual crops can range from 5-100%.

Additional Information
Is there any additional information you would like to provide to help us assess the risks, costs and
benefits?
Information on the following would be particularly useful:
If a longer phase-out period is adopted, then the substances may be subject to stricter controls
such as higher standards of PPE, buffer zones to protect human health and the aquatic
environment, re-entry intervals (REIs) and maximum application rates and frequencies to reduce
the risks as much as possible.
Comments are sought regarding the effects of the proposed phase-out period with interim
controls such as Personal Protective Equipment, re-entry intervals and application rates;
Identification of use patterns that have not been included in the assessment;
Alternatives to the use of Diazinon for use on New Zealand crops; their efficacy; and the likely
timeframe of their implementation
Other Considerations Should Diazinon Be Withdrawn
Landcorp Farming is a State-owned Enterprise, owning or leasing 374,898 hectares of land. With
116 properties and 1.5 million stock units, we are one of New Zealand's largest farming
organisations. We manage, develop and farm land of all types, from sub tropical Northland to
cool temperate climate Southland.
We strive for best practice in dairy, sheep, beef and deer farming, for sustainable use of
resources, and for continuous improvement in livestock genetics and farming systems.
Our farms produce food and fibre to the highest expectations of processors, marketers and
consumers. We develop and provide technologies and services for adding further value to our
operations and to New Zealand agriculture generally. Landcorp Farming invests in research &
Page 14

development (R&D) that leads to improved farming techniques with economic benefit to the
Company and to New Zealand agriculture generally.
Our investment is made through the funding of projects undertaken by leading science
providers on contract to Landcorp, and through "industry good" R&D levies paid to Dairy NZ,
Meat and Wool NZ and Deer Industry NZ. We maintain strong links to science providers
including AgResearch, Crop and Food, and the Universities, and to other funding entities
including the Sustainable Farming Fund and the Ministry of Science and Innovation. Our
contracted R&D is largely in partnership with other funders.
We draw on experience and knowledge within Landcorp to identify opportunities for R&D that
will improve farming techniques and deliver higher financial returns. Our policy is to make an
R&D investment each year equal to at least 1% of total Landcorp revenue. Funding proposals
are assessed on standard business investment criteria and each project must involve a return of
15% or higher.
To achieve Landcorp's strategic objectives, new farming initiatives and techniques developed as
a result of research and development are a continuing requirement.
Key areas include animal reproduction/production, soil and pasture quantity/quality,
environmental issues such as nutrient leaching and GHG mitigation, stock and plant disease
management and pest management. These areas are limiting factors for Landcorp and industry
performance, and require a technology-based solution.
The extensive manuka beetle research project on the West Coast is one example of Landcorp’s
commitment to research and environmental sustainability. Landcorp recognises the
fundamental importance of environmental, economic and social sustainability in its use and
development of land and other natural resources. Gains in productivity and profitability must
be compatible with sustainability over the long term. Landcorp seeks to apply environmental
best practices to all development of land under its control.

The Company often engages at an early stage with Regional Councils and other relevant bodies
(for example; Fish & Game) regardless of the need for resource consents. Land development in
any location is planned, implemented and monitored in an environmentally responsible
manner. For example, streams and wetlands may be fenced out, land retired where it is
unsuitable for grazing, and water and soil quality monitored before and after development
occurs. Where needed, Landcorp employs environmental engineers to assist with planning and
environment protection.
Landcorp has a long-standing practice of conserving areas of special environmental significance,
predominately native forests and wetlands. There are 526 protected areas held under 190
covenants, covering 5,414 hectares, issued through the QEII National Trust, Department of
Conservation or local conservation trusts. In addition to formal covenants, the Company fences
off other areas of forest or wetland to protect their significant environmental values.
There are a number of other practical and commercial issues that should be considered by the
EPA should the proposed decision to phase out the pastoral use of diazinon within six months
proceeds.
1)

Alternative agrichemicals: Even if there were effective alternative agrichemicals for the
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control of manuka beetle, grass grub and the other pests listed in this submission, the
registration of these alternatives would take several years. Trials would be required to confirm
efficacy and to determine residues and establish MRL’s in both the crops and the animal
produce. Typically this research takes 3 -5 years for an active ingredient currently registered for
other uses in NZ and more than 5 years for the development of a new active ingredient.
Unfortunately the current lack of data protection for generic products means that it is very
unlikely that any company would spend the money to develop a label claim for a product that
was more than five years old.
While there are several new insecticides under development for pests in other crops, the specific
requirements for treating manuka beetle and grass grub mean that no new control options have
become available in recent times. This is predominantly because we are trying to control
manuka beetle and grass grub in existing established pastures and the only alternative controls
available are for new pastures. Issues include:
-Manuka beetle and grass grub are only present in NZ, so the market is small on a world scale
and the work has to be done in New Zealand.
-Both pests live in the soil, which is a difficult environment to access with insecticides.
-Pasture is a low value crop and any treatment has to be cost effective.
-The product needs to be used in such a way that it is safe to stock and beneficial species such as
bees and earthworms.
- The withholding period should preferably be zero, or alternatively very short ( ie 1 -3 days) to
allow grazing within a few days of treatment.
- There must be no residues in meat and milk products, or alternatively an MRL’s established in
countries where we sell these products.
We consider it unlikely that any new agrichemicals will be registered for the control of manuka
beetle and grass grub in pasture in the near future.
2)
Changing pasture species: There are pasture species that are more tolerant of manuka
beetle feeding damage. R&D work focusing on alternative pasture species is currently being
undertaken at our Landcorp Cape Foulwind farm situated in Westport. Trials are in progress in
conjunction with AgResearch and being funded by the Sustainable Farming Fund (MAF, see
footnote page 2). A Masters research project run through Lincoln University and supported by
Landcorp has been initiated on the Landcorp Cape Foulwind property. The project will focus on
alternative pasture species for manuka beetle control and data derived from the research trials
will be used as Jessica Shaw’s thesis.
3)
Control options for manuka beetle and grass grub larvae are required until alternatives
are in place.

Are there any other reasons for making your submission that you would like to add?
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Effects on market economy:
What potential beneficial effects might the continued use of Diazinon have on the market
economy?
Pastoral and arable use of diazinon liquid and diazinon granules.
The “Reassessment of Diazinon and its formulations” has inadequately evaluated the benefits of
diazinon in pastoral and arable farming and it has incorrectly concluded that there are suitable
alternatives for the control of manuka beetle (Pyronota festiva & Pyronota setosa) and grass grub
(Costelytra zealandica) larvae should diazinon be deregistered. Unfortunately the lack of
submissions from the pastoral and arable sector has allowed ERMA to develop this position.
We will deal with the issues surrounding the control of manuka beetle and grass grub.
In the Application Table 3.5 – Summary of diazinon use – Pg 59 - pasture/forage crops – The pests
listed are grass grub, porina and armyworm. The comment is made that “Diazinon use is decreasing
and grazing is being used to control pests”. The alternatives listed are phorate and chlorpyrifos. This
is a simplistic and incorrect summary of the current situation.
Care must be taken not to confuse manuka beetle with grass grub or with other pests in pastoral
systems i.e. Tasmanian grass grub (Acrossidius (formally Aphodius) tasmaniae), black beetle
(Heteronychus arator) and porina (Wiseana sp.) which are different species and have completely
different pest profiles and for which there are other control options.

Diazinon is currently the only known method of substantial control for root feeding manuka beetle
larvae. This use has not been identified in the assessment because it does not appear on product
labels. Landcorp Farming Ltd used approximately 13,200 litres of diazinon based product from 1st of
August 2010 to mid-June 2011. The Landcorp Cape Foulwind complex on the West Coast of the
South Island used approximately 6,000L of diazinon this year over 1,500 hectares of developed land
to control manuka beetle. The damage to pastures caused by manuka beetle larvae has been
estimated to have cost $500,000 in EBIT (earnings before tax and interest) annually on the
complex’s dairy units alone (1,350 hectares). Additionally, Landcorp’s Rangitaiki Station in the
Central North Island applied diazinon to 1,900 hectares of the farm and it is currently the only
effective tool to control grass grub and mitigate grub feeding damage in pasture.
In controlling manuka beetle identical directions and rates are used as to grass grub regulations, to
ensure maximum residue limits are not exceeded and regulations are adhered to. The lack of
suitable alternatives applies specifically for the control of manuka beetle (particularly on West Coast
dairy farms) and grass grub in both pastoral and arable farms. Landcorp is currently managing an
active research programme investigating alternatives, however alternative controls are estimated to
be available in five years time (upon completion of this research).
There will be far reaching implications to the New Zealand pastoral economy if the recommendation
of this assessment to remove the use of diazinon is adopted.

1

The Manuka Beetle Problem (Pyronota festiva & Pyronota setosa)
Manuka beetle (Pyronota festiva & Pyronota setosa), which can be a problem throughout most of
New Zealand, is particularly serious on the West Coast of the South Island. Following pasture
development on the West Coast (‘hump and hollow’ and ‘flipping’) insect pests have become a
problem causing loss of seasonal production and deterioration of the pasture stand. Landcorp
Farming Ltd’s dairy farming interests in the Cape Foulwind and Lake Brunner areas on the West
Coast comprise approximately 4,000 hectares and produce approximately 2.3 million kg MS per
annum.
Pasture development on Cape Foulwind involves cultivating (‘flipping’) gley podzol pakihi soils. Soils
were subject to flipping between 2003 and 2004, whereby circa two metres of top soil was inverted
and new pastures established. Over recent seasons manuka beetle infestation has become an
increasing constraint on pasture production. Two species of manuka beetle have been identified as
causing economic levels of damage, exploiting the modified soils. These modified soils (‘flipped’ and
humped and hollowed’) have proven to be an optimal environment for manuka beetle larvae,
creating a severe and unique pest problem in modified soils on the West Coast. A MAF Sustainable
Farming Fund project1 has been initiated to identify options for management of the pest.
Several private farmers situated on the West Coast are involved in the Landcorp and Sustainable
Farming Fund manuka beetle project. Many of the private farms have also developed land, thus
creating an optimal environment for manuka beetle and large scale damage on their own properties.
A major part of the SFF project is dispersing the trial data and research findings to the West Coast
public who suffer from pest damage. Establishing alternative controls through the research will
benefit private farmers in the area greatly. However, these farmers currently rely on diazinon to
mitigate the damage from larval feeding, because at present it is the only affordable, adequate
control for the pest until alternative controls are established.
Developing improved management options for manuka beetle has been a high priority for Landcorp
given 1,350ha of land on Cape Foulwind dedicated to dairying exhibits an average (across the entire
complex) of 30% visual manuka beetle damage. Discussions with Landcorp staff, neighbouring
farmers and the manuka beetle research team suggest that the farms lose approximately 15% of
their annual production to manuka beetle. This equates to paddocks with an average of 30% visual
manuka beetle damage in the autumn – having an annual reduction in pasture growth of 15%. It is
concluded that that one Cape Foulwind dairy unit (approximately 450ha) is growing circa 7.5T
DM/ha a year. However, the cost of manuka beetle is circa 1.3T DM (at 15%), with current control
measures in place. Without manuka beetle, pasture production could be expected to be circa 8.8 T
DM/ha, thus, immediate control of the larvae by diazinon is vital and will yield an immediate and
significant lift in milk production from these farms.

1

MAF SFF project 09/080 “Manuka beetle control on West Coast pastures”. See:

http://www.maf.govt.nz/sff/about-projects/search/09-080/index.htm
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In newly developed areas grub numbers can reach over 1,000 per m2 in the second season after
establishment and 100% pasture loss can occur without insecticide intervention. Although not
registered for this pest, diazinon liquid spraying is the standard control option. Feeding activity on
grass roots not only reduces dry matter production (affecting stocking rates and milk yields), but
allows ingress of weeds and other undesirable plants so that pastures require renovation after as
little as 18 months (versus renovation/ replacement in 7-10 years which is an economically
sustainable replacement rate ).
Extensive monitoring and diagnosis has been carried out by AgResearch (Richard Townsend) and
Landcorp staff (Jessica Shaw) which has clearly demonstrated that manuka beetle is primarily
responsible for the damage caused on Cape Foulwind farms. In the past, beetle larvae have probably
been misdiagnosed as grass grubs. Thus, while the true timeline of this outbreak remains to be
determined, it is clear that manuka beetle have become a persistent problem in West Coast
pastures, and mitigation strategies are urgently needed.
Alternative manuka beetle management options will be required to ensure continued pasture
persistence and productivity. Current research is aiming to develop bio-controls but these are some
years away from commercialisation. (See Appendix 1 ‘Beauveria brongniartii – a potential biocontrol
agent for use against manuka beetle larvae damaging dairy pastures on Cape Foulwind - R.J.
Townsend, T.L. Nelson and T.A. Jackson’).
Landcorp and AgResearch initiated a research project in 2008 to identify areas with high and low
susceptibility to manuka beetle attack aiming to define areas requiring targeted control of diazinon
to minimise effects on humans and the environment.
A second project was set up to gain an in-depth understanding of the life cycles of the two manuka
beetle species involved in order to clarify when and how control measures might best be targeted
against these pests. By ranking the severity of manuka beetle damage and recording the soil types
on all the paddocks across 1,350hectares of dairy land, the use of aerial insecticide treatment was
significantly reduced in comparison to the blanket treatment approach adopted previously.
An adult beetle trapping program showed that significant manuka beetle flights occurred over 4 – 6
weeks from mid Nov to late Dec and that the beetles could successfully reproduce within the
paddock. These findings suggest that targeting the beetles with short lived foliar sprays, either on
the pasture or on manuka outside the paddock will not be a successful strategy and that the use of
diazinon on the larvae in the soil produce better results.
Observations on the position of manuka beetle eggs in the soil profile suggested that this life stage
was generally too deep to be affected by rolling or treading.
Further alternative control methods are being investigated through statistically designed field trials,
such as; strategic treatment of manuka beetle damaged pastures with effluent, pasture species,
sowing rates and cultivation methods.
A possible fungal bio-control agent (Beauveria brongniartii), isolated from manuka beetle larvae
collected on Cape Foulwind, continues to cause high levels of mortality of manuka beetle larvae in
laboratory studies being carried out by AgResearch at Lincoln. Research into other biological control
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agents is continuing, with recent identification of the pathogen Rickettsiella pyronotae (a bacterial
virus) in manuka beetle populations on the West Coast.
Because diazinon is at present the only known method of adequately controlling manuka beetle
larvae, more time is needed to research alternative control options.

1) Costs of manuka beetle and potential economic loss through loss of diazinon
a) Pastoral Farming
Manuka beetle larvae are estimated to cost Landcorp Farming Ltd approximately $1.2
million per annum. The dominant pasture species on all New Zealand pastoral farms – deer,
sheep, beef and dairy - are perennial ryegrass and white clover. These highly productive
species are very susceptible to manuka beetle damage. The transition to dairy farming on
the West Coast of the South Island, Canterbury, Otago and Southland has resulted in greater
areas of land coming out of older undeveloped pastures and being sown in high value
pasture cultivars. Profitability in dairying is characterised by high utilisation of pasture as it
has the lowest feed costs compared to substitutes such as grain, imported palm kernel and
other supplementary feeds. Pasture production losses caused by manuka beetle via root
feeding and subsequent grazing damage by cows has been described as devastating.
Pest pressure is even greater as new farm blocks are developed from low fertility pakihi land,
forestry or scrub. In such situations manuka beetle pressure within two years of development
is often severe, due to the lack of natural predators, parasites and diseases. In these areas of
farm development, the removal of control options will potentially cause the failure of these
farms as without good pasture production the limited income may create a financially
unviable property.
The manuka beetle as a pest can infest and recolonise newly developed pastures easily and
quickly , when neighbouring previously developed paddocks contain high populations of the
manuka beetle species P. festiva (explained further, page 5).
Alternative pasture species are currently being explored through the manuka beetle research
project. Grass species were sown in November 2010, therefore trials are at a very early stage
and conclusions cannot not be drawn from the pasture research until sufficient data is
gathered (an estimated minimum of two years away).

2) The pest – why is it so damaging
Manuka beetle are highly damaging pests in West Coast regions of the South Island. They are
also a sporadic pest in many other parts of New Zealand including Canterbury, Taupo and Te
Anau. Manuka beetle numbers are usually below damaging thresholds in established pastures
of native pakihi soils, but new pastures sown following soil cultivation (cultivation has been
known to disrupt diseases and natural predators) can suffer damage as early as one year after
development. Manuka beetle prefer free draining soils which are typically found in all the
above regions following land development.
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Landcorp employees established adult beetle flight traps on farm in manuka beetle
susceptible areas (as part of the research programme alongside AgResearch). Adult beetles
were caught in the interruption traps immediately following the traps being deployed in mid
October with 50% of all beetles trapped, caught by the end of the first week in December.
Beetles continued to be caught until mid February but only in very small numbers in the last
month of this 2008/09 period.
Approximately 50% of the total catch were P. festiva (60% male, 40% female) and 50% P.
setosa (95% male, 5% female), 40% of P. festiva were caught in ground traps and 60% at 1
meter while for P. setosa 83% were caught in ground traps and only 17% at 1 meter. These
results indicate that it would be very difficult to control manuka beetle by foliar spraying to kill
the adults due to the prolonged flight season.
The fact that P. festiva females were caught in roughly similar numbers to males and that they
contained full egg loads suggests that this species redistributes itself within its environment
each season, for example; this is the species which recolonises quickly in new establishing
pastures.
In comparison P. setosa females were rarely caught in the interruption traps at either height,
suggesting they remain and lay eggs close to where they lived as larvae. This interpretation
agrees with the observation that this species forms defined damage patches containing high
populations of larvae and that populations in adjacent non damaged areas are normally very
low.
The first mature eggs were found in females of both species in the last week of November and
the main egg laying period occurred from early to mid December with some egg laying still
occurring in January. Egg masses (up to 30+ in a cluster) were found throughout the soil
profile from close to the soil surface down to a depth of 15cm. P. festiva females were
commonly found flying with a full egg load and while P. setosa females were rarely caught in
the flight traps but those that were trapped also had full egg loads. Because eggs were found
at varying depths in the soil of all the paddocks being monitored, it is unlikely that this life
stage can be targeted with control measures such as heavy rolling or treading during
December.
Larval population monitoring began in March 2009. Initial total populations ranged between
100/m2 and 1340/m2. First instar larvae were found in pastures from mid January and second
instar larvae from late January. Third instars of both species (Pyronota festiva & Pyronota
setosa) were found from mid February. All larvae were found in the top 0 – 5cm of the soil
profile from mid Jan until mid Feb.
Manuka beetle larvae are the most damaging stage of the lifecycle. Larvae hatch from eggs
buried in the soil and live as first, second and third instars up to 25cm deep in the soil feeding
on plant roots. The most damaging stage is the third instar however; second and third instars
are normally present and voraciously feeding from February through to mid June. Pasture
damage is generally observed from February/March onwards. Feeding normally ceases
towards the end of winter when larvae move deeper into the soil for pupation. However, it is
not uncommon to find smaller numbers of actively feeding larvae throughout the winter,
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because these larvae belong to the P.setosa species which as an adult beetle flies slightly later
in the summer period when compared to P.festiva. It has also been common to find mixed
populations of larval sizes and at different depths in the soil. This results in prolonged feeding
and creates difficulties for management of the pest.
Manuka beetle damage is typified by the removal of roots and subsequent death of pasture
plants resulting in large bare areas within paddocks. Damage is intensified by stock pulling up
plants during grazing as there are not enough roots to hold plants in the soil. Manuka beetle
feeding not only kills productive pasture but changes the sward composition so that highly
productive grasses and clovers are replaced with low producing grass and weed species.
Population thresholds have been determined for manuka beetle. In established pastures 12
larvae+/spade square or ~300 larvae/m2 is considered to cause an economic level of damage.
It is not uncommon to find populations of up to 48 larvae/spade square (1,200 larvae/m2) in
pastures in manuka beetle prone regions. In newly sown pastures this damage threshold
drops to around 4-7 larvae/spade square in the first year after sowing, but can increase to 12
by the second year. As new pastures are often sown as a result of previous manuka beetle
damage the pest pressure is normally very high and success rates can be extremely low
without some form of control to protect the new pasture for the duration of feeding damage
(February to mid June).

3) Diazinon Product Options
Diazinon granules (eg Diazinon 20G) are registered in pasture for the control of grass grub and
porina caterpillars. Diazinon granules are registered in crops for the control of grass grub.
Diazinon liquid (e.g. DEW 600) is registered in pasture for the control of armyworm, grass grub,
lucerne flea, and porina. Significant volumes are also applied to cereals and many other seed crops
(grass seed, clover seed, hybrid vegetable seed, seed crops grown for oil extraction) for grass grub
and porina control using the rates and use directions for pastures.
a) Diazinon Use in Pastures
Diazinon granules are typically drilled into existing and new pasture to control grass grub
and manuka beetle larvae. They may also be broadcast onto the soil surface. Liquid
formulations are sprayed onto the pasture. When liquid formulations are applied to control
soil dwelling pests (grass grub or manuka beetle larvae as opposed to lucerne flea, porina or
army worm) they must be applied during rain or with irrigation to ensure “wash-off” from
foliage and “wash-down” into the soil. Granules are best drilled with seed when planting as
this method positions the chemical where it needs to be and reduces exposure to
bystanders and off-target species such as birds. However, it may not be practical to drill
granules into established pastures without serious drill damage (eg. to clover stolons) or the
ground may be too steep for a drill to operate. In such situations liquid diazinon is applied
either by air or ground boom sprayer. Alternatively granular formulations can be applied
during dry weather and left to remain on the soil surface until a following rain incorporates
the chemical. Diazinon does not move far into the soil (typically only 1-2cm) so significant
6

rainfall or irrigation is required and grubs must be feeding close to the surface. Note that
the reassessment proposes to ban aerial application. Several Landcorp properties do not
have tractor access to large areas of their farms; this would prevent them applying an
effective manuka beetle treatment. Grass grub damage can be very severe in the hill
country, leading to productivity loss and increased soil erosion. The proposal to ban aerial
application of diazinon needs to be reconsidered in the light of the lack of alternatives and
the potential productivity loss to hill country farmers.
Table 4.1 in the Reassessment lists alternatives to diazinon by market. The conclusion of the
Agency for the section on Pasture (pg 79) is that there are several alternatives for the
control of pasture pests. While this is correct for such foliage feeding pests as armyworm,
lucerne flea and porina, it is incorrect for soil dwelling pests such as grass grub and manuka
beetle. The table below lists the alternatives offered by ERMA as suitable replacements for
diazinon in pastures. Note that very few have activity against grass grub and manuka beetle
larvae in soil and those that do have other issues that limit their utility or effectiveness.

Product
Serratia
entomophila
methomyl

Pests controlled in pastures
grass grub

oxamyl

Argentine stem weevil

fenitrothion

army caterpillar, lucerne
flea,porina, Tasmanian grass
grub

imidacloprid

grass grub larvae, black
beetle adults

army caterpillar

diflubenzuron porina
alphacypermethrin

Tasmanian grass grub, Red
legged earth mite

Issues
Slow acting. Cannot give rapid relief from damaging
populations. Often gives variable results.
Not effective against grass grub or manuka beetle larvae. Very
toxic option.
Not effective against grass grub or manuka beetle larvae.
Extremely toxic option.
Not effective against grass grub or manuka beetle larvae. Only
effective against foliage feeders, not soil dwellers such as
native grass grub. Tasmanian grass grub has been confused
with our native grass grub by some submitters. Very toxic
option.
SEED TREATMENT ONLY. Not used on established pasture
unless drilling new seed. 21 day withholding period when
“stitching in” to established pasture. 42 day withholding period
on new pasture. Works not by killing grass grub larvae, but as
an anti-feedant deterring them from feeding on the
establishing grass plants. Suppresses damage under low levels
of infestation but does not provide adequate protection under
high grass grub pressure.
Not registered for use on clover seed.
Not an option for treating established pasture with a severe
grass grub or manuka beetle problem.
Not effective against grass grub or manuka beetle. Insect
growth regulator.
Not effective against grass grub or manuka beetle larvae.
Tasmanian grass grub
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is a foliage feeder, not a root feeder like native grass grub.

lambda cyhalothrin
Chlorpyrifos
liquid
Chlorpyrifos
slow release
granule
“SuSCon
Green”

trichlorfon

Spectrum as for alphacypermethrin
lucerne flea, army caterpillar,
porina caterpillar, Tasmanian
grass grub.
grass grub larvae

No claims

Not registered in pasture. Not effective against grass grub or
manuka beetle larvae.
Not effective against grass grub or manuka beetle larvae. Only
effective against foliage feeders.
2-3 years control when drilled with new pasture seed into 15
cm rows. Shorter residual effect when drilled in closer row
spacings, which are becoming more common. Cannot be
broadcast and incorporated with rainfall. Should not be drilled
in to established pastures as grass grubs and manuka beetles
survive between drill rows and continue to damage pasture.
Approximately 3 times more expensive per ha relative to
diazinon. Trials are currently underway investigating “SuSCon
Green’s” control of manuka beetle larvae. Using “SuSCon
Green” as a replacement for diazinon would be a big risk as
trials are not finished, treatment is very expensive and the
efficacy of the product in West Coast developed soils is not yet
known.
Not registered in pasture. Not effective against grass grub or
manuka beetle larvae.

One major benefit of diazinon on pasture is that it is the only product with no withholding
period for grazing animals. This allows for larger areas to be treated at one time, which is
more cost effective, especially when employing a contractor. Diazinon is not systemic so
granules can be undersown into established pasture with new seed (stitching in), then the
established pasture can be grazed immediately before the new grass emerges and before it
needs spelling to allow it to properly establish.
An insecticidal seed treatment based on imidacloprid may be used when stitching in but it is a
systemic product and has a 21 day withholding period. This product only gives protection to
the new grass while it is establishing and does not effectively kill grubs which can cause
damage at a later date once the seed treatment no longer provides feeding deterrence.
Landcorp Farming Ltd follow strict protocols when applying agrichemicals. Both aerial and
ground spraying contractors are meticulously instructed to only spray in ideal weather
conditions (according to label instructions). As a rule, waterways, ponds and bush on farms
are always avoided and we insist on leaving buffer margins between these areas and
chemically treated areas to eliminate the risk of spray drift. Aerial contractors do not apply
chemical in winds over 10km and only spray diazinon derived products in rain of 13mm or
more, to ensure chemical is washed straight into the soil. Farm managers are instructed to
graze pastures before treatment to ensure the chemical penetrates the soil and is less likely to

8

adhere to the grass and ground spraying contractors are strictly used around houses, sheds,
laneways and roads.

Diazinon Use in Arable Crops

Table 4.1 (p78 of the application) indicates correctly that no alternative to diazinon is readily
available. The suggested potential alternative SuSCon Green is registered for use in clover
seed crops only. It is used off label in cereal, grass seed and hybrid seed crops but is
considered to be too expensive and many growers are reluctant to use a 3 year product for an
annual crop as it is wasteful.
Seed treatments protect against low manuka beetle and grass grub populations but only for
about 6 weeks after sowing. Follow up treatment is often required due to continued manuka
beetle and grass grub feeding damage. Diazinon must be drilled with seed in high population
situations. SuSCon Green (chlorpyrifos granules) is occasionally used but is at least 3 times
more expensive than diazinon. Developed soils on the West Coast are sandy, light and
reasonably free draining. The efficacy of SuSCon granules is un-known in free draining soils
which are subjected to high rainfall.
No other options are currently available for the control of manuka beetle and grass grub after
crop establishment in the arable sector.

Grass Grub (Costelytra zealandica)
3) Costs of grass grub and potential economic loss to NZ farming sectors through loss of diazinon
a) Pastoral Farming
Grass grub larvae were estimated to cost the New Zealand pastoral farmer $41- $89 million
per annum in 1993 (Garnham and Barlow, 1993. Defining the cost of grass grub. Proceedings
of the 6th Australasian Conference on Grasslands Invertebrate Ecology, Pg 32-38). In 2010
terms this equates to $63-136 million. We believe this figure to have increased for two
reasons:the value of pasture rises with rising on farm receipts for meat, wool and milk;
with increasing intensification of farming in NZ, a subsequent increase in the incidence
of grass grub damage has occurred (Dr A. Popay (AgResearch scientist) pers comm)
especially since more cultivation is occurring due to increased cropping and pasture
renewal.
The dominant pasture species on all NZ pastoral farms - sheep, beef and dairy - are perennial
ryegrass and white clover. These highly productive species are both very susceptible to grass
9

grub damage. The transition to dairy farming in Canterbury, Otago and Southland has resulted
in greater areas of land coming out of older undeveloped pastures and being sown in high
value pasture cultivars. Profitability in dairying is characterised by high utilisation of pasture as
it has the lowest feed costs compared to substitutes such as grain, imported palm kernel and
other supplementary feeds. Pasture production losses to grass grub via root feeding and
subsequent grazing damage by cows has been described as devastating by farmers in these
grass grub prone regions. (“I have calculated grass grub on my farm eat the same amount of
feed as 1-2 cows/ha” - N. Hoogeveen, a Mid Canterbury farmer pers.comm)
Pest pressure is even greater as new farm blocks are developed from forestry, scrub or low
productivity grasslands and soils. In such situations grass grub pressure within 2-4 years of
development is often severe due to the lack of natural predators, parasites and diseases.
Development of irrigation also improves the survival of grass grub due to the amended
habitat. Landcorp Farming properties in these areas; Taupo, Canterbury, Te Anau (and also
farms on the volcanic plateau) are all affected significantly by grass grub.
In these areas of farm development the removal of control options will potentially cause the
failure of these farms as without good pasture production the limited income may create a
financially unviable property.

b) Arable Farming
The Plant and Food Report (3.15 Cereals p 78) states 50-60% of the production area of wheat
and barley are treated with diazinon for grass grub. In 2010/11 116,000 hectares of wheat and
barley were sown (The Arable Industry Marketing Initiative Survey April 2011 -Foundation for
Arable Research). This means that 58-70000 ha are likely to have been treated with diazinon.
Left uncontrolled grass grub may result in 5-100% loss of a cereal or arable seed crop due to
plant mortality. The costs of re-establishment and subsequent loss in yield potential are
substantial and dependant on the value of the crop being grown.
Diazinon use is not confined to cereal crops. Within the arable sector it is drilled with the seed
of many varying crops – hybrid vegetable seed crops, ryegrass, and in particular clover seed
crops.
We are of the opinion that the $5million p.a. damage estimate (ERMA Appendix P No. 28
p399) is conservative as many arable crops have an extremely high value.
In the Mid Canterbury region (Landcorp Farming’s Waimakariri dairy unit) there are localities
where grass grub requires treatment every year to minimise losses. In other regions the pest is
more sporadic. The last 5-7 years has seen an increase each year in grass grub pressure and
this is showing no signs of abating. There is anecdotal farmer and agronomist debate
regarding noticeable changes in the survival and lifecycle pattern of grass grub in Canterbury.
This has also coincided with changing agronomic practice to early crop planting when grass
grubs are at their most damaging stages.
4) The pest – why is it so damaging
10

Grass grubs are highly damaging pests in east coast regions of both the South and North
Island, Taranaki and the Central Plateau regions of the North Island. They are also a sporadic
pest in many other parts of NZ including the South Island Hill country, inland basins such as
the McKenzie Country, western areas of Otago and Southland, Manawatu and Wairarapa. In
the upper North Island grass grub numbers are usually below economic thresholds in
established pastures, but new pastures sown following soil cultivation (cultivation disrupts
natural predators and diseases) can suffer damage 2-4 years later. Pastures sown after
conversion from scrub or forestry suffer extensive damage for a number of years – this is
currently being experienced in the South Waikato region where large areas have been
converted back to dairy farming after 20-80 years in pine plantations.
Grass grubs prefer free draining soils which are typically found in all the above regions.
Although less common in heavy wetter soils they can cause severe damage in some years –
this year (2011) high damaging populations are occurring in these soil types.
Grass grub larvae are the most damaging stage of the lifecycle. Larvae hatch from eggs buried
in the soil and live as 1st instars deep in the soil feeding on organic matter. On development
into the 2nd instar they move into the plant root zone and begin to feed on live plant roots.
The most damaging stage is the 3rd instar. The 2nd and 3rd instars are normally present from
February and continue feeding for some months. Pasture damage is generally observed from
February/March onwards. Feeding normally ceases in early winter when larvae move deeper
into the soil for pupation. However, it is not uncommon to find actively feeding larvae
throughout the winter and early spring months; especially if the previous summer/autumn has
been dry (sampling on 1 July 2011 in Mid Canterbury pastures found high numbers of active
larvae within 5cm of the soil surface). It has also been common to find mixed populations of
larval sizes and at different depths in the soil. This results in prolonged feeding and creates
difficulties for management of the pest.
Grass grub damage is typified by the complete removal of roots and subsequent death of
pasture plants resulting in large bare areas within paddocks. Damage is intensified by stock
pulling up plants during grazing as there are not enough roots to hold plants in the soil. Grass
grub feeding not only kills productive pasture but changes the sward composition so that
highly productive grasses and clovers are replaced with low producing grass and weed species.
Simple population thresholds are known for grass grub. In established pastures 7 larvae/spade
square or ~175-200 larvae/m2 is considered to cause an economic level of damage. It is not
uncommon to find populations up to 48 larvae/spade square (1200 larvae/m2) in pastures in
grass grub prone regions. In newly sown pastures this damage threshold drops to 2-3
larvae/spade square. As new pastures are often sown as a result of previous grass grub
damage the pest pressure is normally very high and success rates can be extremely low
without some form of control to protect the new pasture for the duration of feeding damage.
In arable situations grass grub feeding results in seedling mortality, often before emergence.
Continued feeding during winter and spring increases mortality and reduces the capacity of
surviving plants to grow and produce grain yields. Nufarm cereal trials showed 50% plant
mortality, 75% less tillers and severe delays in plant maturity in untreated control plots as a
result of grass grub damage. Damage in individual crops can range from 5-100%.
11

Other Considerations Should Diazinon Be Withdrawn
Landcorp Farming is a State-owned Enterprise, owning or leasing 374,898 hectares of land. With 116
properties and 1.5 million stock units, we are one of New Zealand's largest farming organisations.
We manage, develop and farm land of all types, from sub tropical Northland to cool temperate
climate Southland.
We strive for best practice in dairy, sheep, beef and deer farming, for sustainable use of resources,
and for continuous improvement in livestock genetics and farming systems.
Our farms produce food and fibre to the highest expectations of processors, marketers and
consumers. We develop and provide technologies and services for adding further value to our
operations and to New Zealand agriculture generally. Landcorp Farming invests in research &
development (R&D) that leads to improved farming techniques with economic benefit to the
Company and to New Zealand agriculture generally.
Our investment is made through the funding of projects undertaken by leading science providers on
contract to Landcorp, and through "industry good" R&D levies paid to Dairy NZ, Meat and Wool NZ
and Deer Industry NZ. We maintain strong links to science providers including AgResearch, Crop and
Food, and the Universities, and to other funding entities including the Sustainable Farming Fund and
the Ministry of Science and Innovation. Our contracted R&D is largely in partnership with other
funders.
We draw on experience and knowledge within Landcorp to identify opportunities for R&D that will
improve farming techniques and deliver higher financial returns. Our policy is to make an R&D
investment each year equal to at least 1% of total Landcorp revenue. Funding proposals are assessed
on standard business investment criteria and each project must involve a return of 15% or higher.
To achieve Landcorp's strategic objectives, new farming initiatives and techniques developed as a
result of research and development are a continuing requirement.
Key areas include animal reproduction/production, soil and pasture quantity/quality, environmental
issues such as nutrient leaching and GHG mitigation, stock and plant disease management and pest
management. These areas are limiting factors for Landcorp and industry performance, and require a
technology-based solution.
The extensive manuka beetle research project on the West Coast is one example of Landcorp’s
commitment to research and environmental sustainability. Landcorp recognises the fundamental
importance of environmental, economic and social sustainability in its use and development of land
and other natural resources. Gains in productivity and profitability must be compatible with
12

sustainability over the long term. Landcorp seeks to apply environmental best practices to all
development of land under its control.
The Company often engages at an early stage with Regional Councils and other relevant bodies (for
example; Fish & Game) regardless of the need for resource consents. Land development in any
location is planned, implemented and monitored in an environmentally responsible manner. For
example, streams and wetlands may be fenced out, land retired where it is unsuitable for grazing,
and water and soil quality monitored before and after development occurs. Where needed,
Landcorp employs environmental engineers to assist with planning and environment protection.
Landcorp has a long-standing practice of conserving areas of special environmental significance,
predominately native forests and wetlands. There are 526 protected areas held under 190
covenants, covering 5,414 hectares, issued through the QEII National Trust, Department of
Conservation or local conservation trusts. In addition to formal covenants, the Company fences off
other areas of forest or wetland to protect their significant environmental values.

There are a number of other practical and commercial issues that should be considered by the EPA
should the proposed decision to phase out the pastoral use of diazinon within six months proceeds.
1) Alternative agrichemicals: Even if there were effective alternative agrichemicals for the
control of manuka beetle, grass grub and the other pests listed in this submission, the
registration of these alternatives would take several years. Trials would be required to
confirm efficacy and to determine residues and establish MRL’s in both the crops and the
animal produce. Typically this research takes 3 -5 years for an active ingredient currently
registered for other uses in NZ and more than 5 years for the development of a new active
ingredient. Unfortunately the current lack of data protection for generic products means
that it is very unlikely that any company would spend the money to develop a label claim for
a product that was more than five years old.
While there are several new insecticides under development for pests in other crops, the
specific requirements for treating manuka beetle and grass grub mean that no new control
options have become available in recent times. This is predominantly because we are trying
to control manuka beetle and grass grub in existing established pastures and the only
alternative controls available are for new pastures. Issues include:
-Manuka beetle and grass grub are only present in NZ, so the market is small on a world
scale and the work has to be done in New Zealand.
-Both pests live in the soil, which is a difficult environment to access with insecticides.
-Pasture is a low value crop and any treatment has to be cost effective.
-The product needs to be used in such a way that it is safe to stock and beneficial species
such as bees and earthworms.
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- The withholding period should preferably be zero, or alternatively very short ( ie 1 -3 days)
to allow grazing within a few days of treatment.
- There must be no residues in meat and milk products, or alternatively an MRL’s established
in countries where we sell these products.
We consider it unlikely that any new agrichemicals will be registered for the control of
manuka beetle and grass grub in pasture in the near future.
2) Changing pasture species: There are pasture species that are more tolerant of manuka
beetle feeding damage. R&D work focusing on alternative pasture species is currently being
undertaken at our Landcorp Cape Foulwind farm situated in Westport. Trials are in progress
in conjunction with AgResearch and being funded by the Sustainable Farming Fund (MAF,
see footnote page 2). A Masters research project run through Lincoln University and
supported by Landcorp has been initiated on the Landcorp Cape Foulwind property. The
project will focus on alternative pasture species for manuka beetle control and data derived
from the research trials will be used as Jessica Shaw’s thesis.
3) Control options for manuka beetle and grass grub larvae are required until alternatives are
in place.
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Beauveria brongniartii – a potential biocontrol agent
for use against manuka beetle larvae damaging dairy
pastures on Cape Foulwind
R.J. Townsend, T.L. Nelson and T.A. Jackson
AgResearch, Lincoln Research Centre, Private Bag 4749, Christchurch 8140, New Zealand
Corresponding author: richard.townsend@agresearch.co.nz

Abstract Manuka beetles (Pyronota sp.; Scarabaeidae) are serious and persistent pests of
dairy pastures on Cape Foulwind, Westport. When a selection of scarab-active fungal isolates
were tested against 3rd instar larvae of two Pyronota species, a locally sourced Beauveria
brongniartii (F636) isolate consistently achieved the fastest and highest levels of larval
mortality. Topical application of F636 caused an average of 80% larval mortality 6 weeks
post-treatment. Mortality was shown to be dose rate dependent for both Pyronota species.
When treatments were applied by incorporating rice grains colonised by the fungus into
soil, simulating ﬁeld application, F636 again produced the fastest and highest levels of larval
mortalities, averaging 70% 6 weeks post-application. Mortalities of both Pyronota species
reached 100% after 8 weeks when the assay medium was a grey sand based soil (ex Cape
Foulwind). Isolate F636 shows promise as a biological control agent for this pest and ﬁeld
trials have been carried out in the autumn of 2010.
Keywords Beauveria brongniartii,Pyronota festiva,Pyronota setosa, manuka beetle, biocontrol
agent.

INTRODUCTION
Pyronota spp. (Coleoptera: Scarabaeidae),
commonly called manuka beetle, are related to
the New Zealand grass grub, Costelytra zealandica
(White), which is a major pasture pest on lighter
soils throughout New Zealand. Manuka beetle
larvae have been reported to cause pasture damage
in several regions of New Zealand (Thomson et
al. 1978; Miln et al. 1983; Chapman 1984), often
associated with grass grub damage in areas close
to bush margins (Thomson et al. 1979). Following
large scale pasture developments on the West
Coast (“hump and hollow”, “ﬂipping”), insect
pests have caused signiﬁcant decreases in pasture

yield and losses of sown pasture species. In recent
years high populations of manuka beetles have
become the dominant pests causing signiﬁcant
pasture production losses during autumn and
winter on dairy farms on Cape Foulwind.
Two Pyronota species have been identiﬁed
from the damaged pastures – P. festiva and P. setosa
(det. Shaun Forgie, Manaaki Whenua Landcare
Research). Pathogen surveys of these manuka
beetle populations by AgResearch have shown
low infection rates by bacteria and protozoans
but have recorded moderate levels of infection
in 3rd instar larvae by the Deuteromycete fungi,
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Metarhizium and Beauveria. Isolates of both of
these fungi have been used as biocontrol agents
against scarab pests (Glare et al. 1994; Kessler et
al. 2003). One isolate of B. brongniartii (Saccardo)
Petch has been highlighted as a potential
biocontrol agent for use against manuka beetle
larvae (Townsend & Jackson 2008).
This paper reports on a series of bioassays
carried out to examine the efﬁcacy of B.
brongniartii F636 as an entomopathogen of
manuka beetle larvae compared to several other
known scarab-active fungal isolates.
METHODS
Insects and fungal strains
Third instar larva of both Pyronota festiva (F.)
and Pyronota setosa (Given) were collected from
damaged pastures on Landcorp Farming Ltd
properties on Cape Foulwind during autumn
and winter of 2009 and held at 4°C until
required. The average weight of P. festiva larvae
was 0.077 g, while P setosa was 0.051 g. Two
fungal isolates from the AgResearch reference
collection, Metarhizium anisopliae (F605) and
Beauveria bassiana (F227), plus M. anisopliae
(DAT-F001, Chaferguard™), were selected for
their known scarab activity to compare against
a B. brongniartii (F636) isolated from cadavers of
Pyronota larvae collected from Cape Foulwind
pastures in May 2007. The worst performing
of these isolates, F227, was replaced in the ﬁnal
bioassay with a strain of B. brongniartii (F156)
known to have caused an epizootic in grass grub
larvae in the Waikato in 1993.
The fungal strains were tested in a series
of bioassays against both species of manuka
beetle larvae to determine infectivity and time
to death among the treated larvae over a range
of experimental conditions. For Bioassays
1, 2 and 3, suspensions of the fungi were
prepared by suspending conidia from 14 day
old PDA cultures in 0.01% Triton X-100. The
spore concentration was estimated using a
haemocytometer (improved Neubauer, 0.1 mm
depth) and adjusted to a ﬁnal concentration of
5 × 107 conidia/ml. For Bioassay 4, conidia were
produced via solid substrate production (rice) to
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achieve a loading of approximately 108 conidia/g
of rice. All four bioassays were kept in the dark in
controlled temperature cabinets at 15°C for the
duration of the trials.
Bioassay 1: Preliminary testing
Twelve healthy feeding 3rd instar larvae were each
treated with a dose of 10 µl of fungal suspension
containing 5 × 107 viable conidia for each
treatment (DAT-F001, F227, F636 and F605). The
inoculum was applied topically on the underside
of the larva using a pipette. The control larvae
were treated with a 10 µl droplet of tap water.
Treated larvae were kept individually in tissue
culture trays for 24 h then placed into 35 ml
tubes containing 22–25 g of sieved Wakanui silt
loam soil at 17–20% soil moisture. Each tube had
a 5 mm cube of carrot placed on the soil surface
as a food source for the manuka beetle larva. The
carrot cubes were replaced at each assessment.
Assessments began 3 weeks post-treatment when
each larva was removed from its tube and assessed
as healthy, moribund or dead then replaced in the
same tube. Weekly assessments continued until 7
weeks post-treatment.
Bioassay 2: Stage of development
The same fungal treatments and procedures
were used as in Bioassay 1 and applied to twelve
healthy feeding 3rd instar and twelve ‘mature’
(fully fed) 3rd instar larvae of both species. The
control larvae were treated with a 10 µl droplet
of tap water. The same assessment regime was
followed.
Bioassay 3: Spore dosage
In this assay, twelve healthy feeding 3rd instar
larvae of each Pyronota species were treated with
topically applied 10 µl doses containing 0, 5 ×
103, 5 × 105 and 5 × 107 conidia of B. brongniartii
(F636). The control larvae were treated with a 10
µl droplet of tap water. Again the same procedures
and assessment regime was followed.
Bioassay 4: In-soil test
Twelve healthy, feeding 3rd instar P. festiva and P.
setosa larvae were placed individually into 120
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ml clear plastic tubes containing 75 g of either
the grey sand soil typical of most damage-prone
pastures on Cape Foulwind or Wakanui silt loam
typical of a grass grub-prone area in Canterbury.
Both soils were at approximately 20% soil
moisture. For each treatment one conidia-covered
rice grain was placed in each tube, equivalent to
approximately 7.2 × 1014 spores/ha. Tubes in the
control treatment had one non-fungus-infected
rice grain placed in the soil. Other procedures
were the same as used in previous assays except
this assay was assessed 4, 6 and 8 weeks posttreatment.
Statistical analysis
The full percentage mortality data set from all
four bioassays was statistically analysed using the
Log-Rank test. The Log-Rank test compares the
time-varying mortalities of any two treatment
groups over the trial period and assesses the
level of signiﬁcance of the difference between the
groups.
RESULTS
The tables below record the percentage mortality
to 3rd instar larvae of P festiva and P setosa caused
by the fungal isolate treatments applied directly
(topical application) or indirectly (as conidia on
rice into soil). Analysis of the full data set (not
presented) showed that, in general, both species
and both stages of 3rd instar larvae exhibited
equal susceptibility to the strains of fungi used
in the bioassays. Thus, in the tables below, mean
mortalities for the two manuka beetle species
and for different stages of 3rd instar larvae, where
tested, are reported in an overall analysis for each
bioassay.
When fungal conidia were applied topically
to larvae in Bioassay 1 the fastest and highest
mortality rates were caused by treatment with B.
brongniartii F636, which killed all larvae within
5 weeks of treatment and caused signiﬁcantly
(P<0.05) higher mortality to larvae than all other
fungal treatments in Bioassay 1 (Table 1).
In Bioassay 2 mortality due to the various
fungi treatments did not differ signiﬁcantly
(P<0.05) between the two manuka beetle
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species, and therefore the data were pooled.
Overall mortalities were lower than in the ﬁrst
bioassay but the highest mortalities followed
treatment with B. brongniartii F636 (P<0.05)
(Table 2). This strain again caused signiﬁcant
early mortality, reaching more than 50% by 6
weeks from treatment. Two exceptions (data not
shown) to this overall result were feeding stage
P. setosa larvae treated with F605 and mature
stage P. setosa treated with F227, which both had
mortality rates not signiﬁcantly different to the
same P. setosa life stages treated with F636.
In Bioassay 3 (Table 3) mortality due to dose
rate did not differ signiﬁcantly (P<0.05) between
the two manuka beetle species, and therefore
the data were pooled. When larvae were treated
with varying doses of B. brongniartii F636, the
highest dose of 105 conidia/larva produced
mortality similar to that seen in the previous
experiments reaching 83% after 7 weeks. This
was signiﬁcantly (P<0.01) greater than the
mortality caused by treatment with 103 conidia
per larva, which only reached 38% by 7 weeks
post-treatment. Mortality due to both the higher
rates was signiﬁcantly (P<0.01) greater than the
101 rate and control treatment mortalities, which
were not signiﬁcantly different from each other.
Excessively high levels of Pyronota larval
mortality in the Wakanui soil control treatments
in Bioassay 4 meant that no valid comparisons
could be made between the various fungal isolates
tested in this soil. Table 4 shows control mortality
was higher in the grey sand soil than in previous
experiments but, once again, B brongniartii F636
caused signiﬁcantly (P<0.05) faster and higher
mortality rates than the other fungal treatments
or control reaching 100% death by 12 weeks
post-treatment.
DISCUSSION
The common manuka beetle P. festiva has
often been reported as a minor pasture pest
but the uncommon P. setosa has been either
unrecognised or unrecorded as causing even
minor pasture damage. As P. setosa comprise up
to half of the manuka beetle numbers in some of
the most damaged pastures on Cape Foulwind it
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Table 1 Mortality (%) of manuka beetle larvae (mean for both species combined) caused by topical
application of four strains of selected entomopathogenic fungi in Bioassay 1.
Treatments

3 weeks

4 weeks

5 weeks

1

8
8
13
Control
a
DAT-F001
bc
25
33
42
F227
ab
21
21
21
F605
c
25
34
54
F636
d
67
96
100
1
Treatments with no letter in common are signiﬁcantly different (P< 0.05).

6 weeks
13
42
29
63
100

7 weeks
13
46
29
67
100

Table 2 Mortality (%) of manuka beetle larvae (mean for species and life stages combined) caused by
topical application of four strains of selected entomopathogenic fungi in Bioassay 2.
Treatments
Control
DAT-F001
F227
F605
F636

ab1
acd
bce
de
f

3 weeks
2
0
4
9
32

4 weeks
2
0
4
11
42

5 weeks
4
7
11
11
48

6 weeks
9
15
17
17
58

7 weeks
11
25
19
36
71

1

Treatments with no letter in common are signiﬁcantly different (P< 0.05).

Table 3 Mortality (%) of manuka beetle larvae (mean for species combined) treated with four rates of
topically applied B. brongniartii F636 in Bioassay 3.
Treatments

3 weeks

4 weeks

1

5 weeks

0
0
0
Control
a
1
10 spores
a
4
4
4
b
4
4
13
103 spores
105 spores
c
42
58
63
1
Treatments with no letter in common are signiﬁcantly different (P< 0.05).
is important that any potential biocontrol agent
is equally effective against both species. The
bioassays reported in this paper have revealed
that both species are susceptible to infection by
a range of entomopathogenic fungi with similar
effects on both species. Interestingly, strains of
Metarhizium and Beauveria isolated from scarab
hosts collected elsewhere in New Zealand or
overseas did not have as much effect as the local
strain, B brongniartii F636, isolated from Pyronota
larvae collected from Cape Foulwind pastures.

6 weeks
0
4
25
75

7 weeks
0
4
38
83

The results suggest that species speciﬁcity may
be more important than wider adaptation to
the Family Scarabaeidae. This is all the more
interesting as few naturally fungus-infected larvae
have been recovered from the Pyronota infested
pastures (R.J. Townsend, personal observations).
Beauveria brongniartii F636 is clearly the best
biocontrol candidate, as it consistently caused the
fastest mortality and the highest total mortality
in all bioassays. It also appeared to be effective
against feeding and late stage 3rd instar larvae.
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Table 4 Mortality (%) of manuka beetle larvae
(mean for species combined) in grey sand soil
caused by four fungal isolates applied as conidia
grown on rice in Bioassay 4.
4
6
8
Treatments
weeks weeks weeks
Control
abc1
13
DAT-F001
ade
0
F156
bdf
17
F605
cef
13
F636
g
38
1
Treatments with no letter in
signiﬁcantly different (P< 0.05).

29
46
29
54
33
54
33
58
83
100
common are

This is of practical importance as observations
in the ﬁeld have shown that development of
manuka beetle larvae can be very variable with
some becoming fully fed or ‘mature’ by early
May while others do not complete their growth
until as late as October. The ‘mature’ 3rd instar
larvae have fully developed fat bodies and are
not as active as feeding 3rd instar larvae. Both the
feeding and mature 3rd instar larvae were shown
to be equally susceptible to topically applied B.
brongniartii F636. This is an important ﬁnding
as it indicates that B. brongniartii F636 could be
effective in both autumn, when most larvae are
still in the feeding phase, and spring, when soil
temperatures rise and a large proportion of the
manuka beetle larvae will already be ‘mature’.
Larval dose rate testing with F636 showed
a signiﬁcant increase in the speed with which
mortality occurred and in the total percentage
mortality as the dose rate increased. This
suggests that a granular formulation, which
applies concentrated doses of conidia, may
be an effective ﬁeld application strategy to
establish fungal disease within a manuka beetle
population. The results of Bioassay 4 support this
hypothesis by showing that B. brongniartii F636,
applied as conidia on rice, caused extremely high
mortalities of manuka beetle larvae in the grey
sand ‘ﬂipped’ soil type commonly found under
badly damaged pastures on Cape Foulwind. A
ﬁeld trial using two different formulations of B.

brongniartii F636 has been established in autumn
2010 to test the efﬁcacy of B. brongniartii F636
under ﬁeld conditions.
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I support the application

I oppose the application

I neither support or oppose
the application

There is a lack of reliable alternatives options for the control of grass grub and porina caterpillar in pasture.
New Zealand agriculture is built on a successful pastoral based farming systems and the removal of diazinon
products will have significant impacts on the productivity due to a reduction in pest control options available.
This will in turn reduce the potential profitability of NZ farmers as they will reduce production and add additional
costs

I wish to be heard in support of my submission
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I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
Given the lack of alternatives I believe that diazinon products should be maintained for three years for the control
of grass grub and porina caterpillar in pasture situations.
Given that other registrations are being maintained I believe that this should be the case also for grass grub and
porina caterpillar in pasture situations.
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This submission relates to an application made by the Chief Executive of ERMA New
Zealand to reassess the chemical diazinon and substances containing diazinon.
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0800 376 234 or visit www.ermanz.govt.nz for details.
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We recommend that you read the full application before completing
your submission. The application can be downloaded from:
http://www.ermanz.govt.nz/search-databases/Pages/applicationsdetails.aspx?appID=ERMA200398

Decision sought1
Please select one option
I support the proposals made in this application and would like it approved (i.e. the
approval for these substances would be modified)
OR
I oppose the proposals made in this application and would like it declined (i.e. the
approval for these substances would be retained)
OR
I neither support nor oppose this application

Hearing
Please select one option
I wish to speak at the hearing in support of my submission
OR
I do not wish to speak at the hearing in support of my submission

Further information sought by the Agency
Effects on the environment
Information on the following would be particularly useful:
Further information on the precise timing of application of diazinon during the season for all
crops would enable refinement of the first-tier assessment.
Information on bird die-offs
What potential adverse effects might the continued use of Diazinon have on the environment?
Not applicable to MAF's submission though we are aware that some formulations and
applications may have adverse effects on the environment.

1

Further information can be appended to your submission. If you are sending this submission electronically and
attaching a file we can accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must
not be more than 8Mb.
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What potential beneficial effects might the continued use of Diazinon have on the
environment?
Diazinon has properties that makes it ideal for specific biosecurity responses to insect pests.
Whilst it is unlikely that MAF would use Diazinon in any ongoing or long-term programme, it
may be appropriate for responses to certain pests under certain conditions. Responding to, and
either eradicating or controlling pests is likely to be beneficial to the environment and New
Zealand as a whole.

Effects to human health and safety
Information on the following would be particularly useful:
Any monitoring of operator dermal and inhalation exposure conducted according to
international best practice;
Data to determine when unrestricted entry into treated greenhouses can occur;
The identification of minimum effective application rates, which may be used to refine the
exposure assessment;
Dislodgeable Foliar Residue (DFR) data for crops gathered according to international best
practice. Such data to be used in the re-entry worker exposure assessment;
Data pertaining to the use of chemical-specific adjustment factors
www.who.int/ipcs/methods/harmonization/areas/uncertainty/en/index.html
What potential adverse effects might the continued use of Diazinon have on human health and
safety?
Not applicable to MAF's submission, though the use of Diazinon in MAF programmes is under
controlled conditions by licensed applicators using appropriate safety equipment and
procedures. Management protocols are designed to minimise/eliminate potential for adverse
effects on human health and safety.

What potential beneficial effects might the continued use of Diazinon have on human health
and safety?
N/A
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Effects of significance to Maori
What potential adverse effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)
N/A

What potential beneficial effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)

Effects on society and communities
Information on the following would be particularly useful:
The level of benefit offered by Diazinon containing substances, especially regarding social
effects such as the effect on local employment opportunities and direct/indirect local
community impact;
What potential adverse effects might the continued use of Diazinon have on society and
communities?
N/A
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What potential beneficial effects might the continued use of Diazinon have on society and
communities?
N/A

Effects on the market economy
Information on the following would be particularly useful:
The financial implications of overseas restrictions on treating crops with Diazinon;
Further information about the effects of unavailability of the substances on the market
economy, preferably in the form of numerical data that compare the economic consequences
of using alternative pest control products to the continued use of diazinon
What potential adverse effects might the continued use of diazinon have on the market
economy?
While diazinon residues may have some negative impact on the market economy, for example
reduced market access for some horticultural produce. MAF's submission is concerned with
the use of diazinon as a response tool and in this context the effect is considered to be
extremely low.

What potential beneficial effects might the continued use of Diazinon have on the market
economy?
Diazinon has properties that makes it ideal for specific biosecurity response to insect pests.
Whilst it is unlikely that MAF would use Diazinon in an ongoing program, it may be
appropriate for responses to certain pests. Responding to, and either eradicating or controlling
insect pests which restrict market access or have significant impacts on industry should be
considered as a beneficial effect on the economy.
A key example is fruit fly (Tephritidae) responses. The establishment of fruit fly in New
Zealand would have significant impacts on fruit production, pest management and market
access. Diazinon has been used effectively in the past for responding such incursions and there
are no obvious replacements that are likely to be as effective in this scenario. Diazinon is a key
component in MAF's fruit fly preparedness and response work.
It is worth noting that use is limited, and the last use of Diazinon for fruit fly response work
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was in 1996 - however should fruit fly be detected, it will be a key component of the response.
More information of Fruit Fly response is provided in the Additional information section.

Additional Information
Is there any additional information you would like to provide to help us assess the risks, costs and
benefits?
Information on the following would be particularly useful:
If a longer phase-out period is adopted, then the substances may be subject to stricter controls
such as higher standards of PPE, buffer zones to protect human health and the aquatic
environment, re-entry intervals (REIs) and maximum application rates and frequencies to reduce
the risks as much as possible.
Comments are sought regarding the effects of the proposed phase-out period with interim
controls such as Personal Protective Equipment, re-entry intervals and application rates;
Identification of use patterns that have not been included in the assessment;
Alternatives to the use of Diazinon for use on New Zealand crops; their efficacy; and the likely
timeframe of their implementation
Reasons for making the submission: MAF uses diazinon in fruit fly (Tephritidae) responses and
the loss of this compound would make eradication more difficult to achieve.
New Zealand is the largest horticultural producer in the world that is free from economically
damaging species of fruit fly. Fruit fly incursions pose significant economic risk to New
Zealand's horticulture industry in terms of high production losses and trade restrictions. In view
of this, MAF has an ongoing national fruit fly surveillance programme. If fruit fly is detected,
ground spraying of diazinon (under host trees for example) is required under the MAF
Specifications for Fruit Fly Response (Standard 14 September 2005) Section 3.5.6.
In a fruit fly response, unless otherwise directed, diazinon insecticide is applied in the A zone at
the rate of 4 kg active ingredient per hectare to:
•
The ground within the drip line of specified host trees with fruit
•
The surface of compost bins
The first application must be within 7 days of the initiation of response. Diazinon insecticide
must be applied 3 times at 10-day intervals (plus or minus 2 days).
Diazinon is used during a fruit fly response where multiple life stages of the pest are present in
the environment. Application is restricted to host trees and properties where one or more life
stages have been found. Diazinon is applied to soil saturation levels and is effective on the
following life stages:
•
Emerging larvae from egg hatch in fallen fruit
•
Pupae (if in contact with the product)
•
Emerging adults
Suitability of Diazinon for fruit fly control:
Diazinon is recognised as an effective insecticide to use in the event of a fruit fly response for the
following reasons:
•
Suitable residual effect in soil (Typical fruit fly lifecycle is one month )
•
It does not break down quickly in contact with soil
Page 6

•
It has the potential to kill multiple life stages of the insect.
Alternative products for use in Fruit Fly responses have been investigated by MAF (Voice et. al.
2009). A synthetic pyrethoroid, lambda-cyhalothrin, has shown to be effective as a soil drench
and therefore a potential alternative to diazinon (Stark & Vargas 2009), however no information
has been found regarding its application as part of an eradication programme. The results from
the study found twice the amount of lambda-cyhalothrin was required to obtain the same level
of control as diazinon. Stark & Vargas (2009) concluded that lambda-cyhalothrin was a
potential alternative to diazinon however, future studies on the effectiveness of lambdacyhalothrin in the field were required. To date there is no evidence in the literature that this
further research has been conducted. Research on alternative options would require some
investment in specialist inputs and potential testing of product. Until this is conducted diazinon
is the only proven effective insecticide for use in a fruit fly response.
Historical Diazinon use during a fruit fly response:
Diazinon, as a ground spray for fruit fly eradication, was last used in 1996 during a
Mediterranean fruit fly response at Mt Roskill in Auckland.
In the above case, an A zone of 200 metres was applied which required ground application to
approximately 8 infested trees and associated home garden compost bins. All were on domestic
properties. Anecdotal evidence suggested that although some dieback of trees (mainly feijoa)
did occur, all survived to full recovery.
Effects on human health and safety:
At the time of the Med fly response no public resistance to the use of Diazinon was encountered
although a small number of property owners objected to bait blob spray applications to garden
shrubs (Baits contained a different product, and the bait has a characteristic odour). These
properties opted for the deployment of bait attractant traps as an alternative to bait blob
spraying.
A dedicated motorised spray unit and portable tank was used (C-Dax 500 litre) and application
operators used protective equipment and complied with the safety and health standards of the
time. The C-Dax unit is maintained in the National Fruit Fly store for deployment in a fruit fly
response and has only been used for Diazinon application to prevent any potential
contamination issues.
Summary and Recommendations:
Owing to the National Fruit Fly Surveillance Programme, MAF has been able to react rapidly to
early signs of incursion of exotic fruit fly species. This means that response zones can be of
minimum size and associated chemical spray activities confined to a very limited number of
infested sites.
MAF is therefore seeking limited permission for use of diazinon exclusively for ground
application in small to medium sized fruit fly response operations. It must be noted that fruit fly
responses are rare and that the last response was about 15 years ago. This means that MAF's
application of this insecticide is rare which will minimise the adverse effects on the environment
and on human health. Alternatively, MAF would seek approval for use of diazinon (beyond the
3 years stated in ERMA's application) until diazinon is replaced with an effective insecticide as
an alternative for fruit fly response tool.
References
Stark J.D. and Vargas R. (2009) An Evaluation of Alternative Insecticides to Diazinon for Control
of Tephritid Fruit Flies (Diptera: Tephritidae) in Soil. J. Econ. Entomol. 102 (1): 139 -143.
Voice D., Gunawardana D. and Bennett S. (2009 Unpublished). Alternative chemicals for use in
fruit fly (Diptera: Tephritidae) response. Internal Technical Report, MAF, 29 pp.
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Are there any other reasons for making your submission that you would like to add?
N/A
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ERMA Reassessment:

Diazinon (ERMA 200398)

Submitter:

John Hicking, Orion Crop Protection Ltd

Submission Date:

26 July 2011

Introduction
This submission is on behalf of Orion Crop Protection. Orion is the manufacturer of
‘Topclip 40’ (HSR001953 – Flammable liquid containing 360 – 440 g/L diazinon);
‘Gesapon’ (HSR000175 – Granular material containing 200 g/Kg diazinon) and ‘Digrub’
(HSR000181 – Emulsifiable concentrate containing 800 g/L diazinon). This submission
concentrates on these approvals and the changes proposed for these substances.
General Comment
I note that ERMA modelling has shown exposure risks for all uses (other than automated
release in glasshouses) are unacceptable, and as a result, revocations and restrictions are
recommended to be placed on diazinon products.
Whilst I do not have the background or knowledge to review the modelling undertaken, I
would wish to draw attention to the fact that diazinon has been in widespread use in New
Zealand since 1964 (‘Gesapon 40WP’). Over this time, this company is not aware of any
adverse incidents concerning human health or the environment arising from the use of
diazinon. It is widely recognised that diazinon is highly toxic, and I believe this lack of
known incidents is a reflection of the precautions taken in handling and use.
In section 3.4.6 P47, I note that a chronic AOEL has been used in determining risk
quotients (RQ’s) that is 15 times lower than that used overseas. I note that had the chronic
AOEL value used been that used overseas, then many of the RQ’s (including that for
boom applications, e.g. Table 3.3C P51) that have been calculated as being between 1 –
15, and therefore unacceptable, would have been < 1, and therefore acceptable.

HSR001953 – Flammable liquid containing 360 – 440 g/L diazinon (‘Topclip 40’)
Topclip 40 is a cost effective product for treatment of lice and blowfly maggots on sheep. It
has ‘knockdown’ properties giving immediate relief from flystrike.
Table 1 contains a summary of costs of knockdown blowfly maggot treatments. Further
details of the calculations used to derive these costs are given in Appendix 1.
Table 1. Cost (cents / lamb or sheep) of Knockdown Flystrike Treatments
DIPS
Jetting Wand

Topclip 40
(diazinon)
Seraphos 1250
(propetamphos)
Xterminate 10
(chlorpyrifos)
Extinosad
(spinosad)

Standard
Replenishment
Shower Dip
7

Plunge
Dipping

2.2 – 4.4

Constant
Replenishment
Shower Dip
14

4.6 – 9.2

23.7

23.7

23.7

2.8 – 5.7

28.4

18.2

18.2

Jetting Race

7
27.8

15.4 – 38.5

POUR ONS
Expo Extinosad (spinosad)
Wipe Out (deltamethrin)
Flypel (chlorpyrifos + cypermethrin)
Zapp Encore (triflumeron + imidacloprid)

39 – 97.5
7.8 – 124.8
22.6 – 54.3
17.4 – 72.4

The withdrawal of HSR001953 from the New Zealand market would have the effect of
either shifting use to other low cost organophosphorus compounds used for blowfly
knockdown and lice control in sheep, and/or sheep may not be treated with resulting
animal welfare implications.
The alternative low cost products that would replace diazinon if it were to be removed from
the market are propetamphos and chlorpyrifos.
In respect of the further specific information sought by the agency:
What potential beneficial effects might the continued use of diazinon have on the
environment?
Both propetamphos and chlorpyrifos are generally more ecotoxic (aquatic) than diazinon:
LC50 (96hr) fish
LC50 (48hr) water flea
Algae
Diazinon
0.8 µg/l
0.25 µg/l
(not classified)
Propetamphos 0.19 µg/l
3.3 µg/l
9.1B
Chlorpyrifos
0.4 µg/l
0.058 µg/l
9.1A
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx)
I therefore do not agree with the ERMA summary of availability and relative hazard of
alternatives to diazinon used as a veterinary medicine, as presented in Table 4.8 P 107
and Table 6.4 P 121, as being ‘less and similar’.
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The removal of diazinon will result in greater hazards to the environment arising from the
use of these other lice and flystrike control products.
What potential beneficial effects might the continued use of diazinon have on
society and communities?
Both propetamphos and chlorpyrifos more acutely toxic than diazinon:
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Propetamphos 59.5
486
0.69
Chlorpyrifos
96
120
0.1 *
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
I therefore do not agree with the ERMA summary of availability and relative hazard of
alternatives to diazinon used as a veterinary medicine, as presented in Table 4.8 P 107
and Table 6.4 P 121, as being ‘less and similar’.
The removal of diazinon will result in greater hazards to those handling and using lice and
flystrike control products arising from the use of these other lice and flystrike control
products.
What potential beneficial effects might the continued use have on the market
economy?
Sheep farming is not a particularly profitable industry. The average farm income after tax
for 2009/10 was $56000 ⃰. Many farms struggle even to achieve profitability. There is
therefore pressure to reduce farm input costs, and any increase in costs will have further
detrimental effect on already low incomes.
Diazinon is a cost effective product. Table 1 above shows the cost advantages of diazinon
over alternative products. For hand jetting, diazinon is comparable in cost to chlorpyrifos,
and approximately half the cost of propetamphos. Spinosad is approximately 8 times the
cost of diazinon. Removing diazinon will have a major effect on the cost of farm inputs for
the treatment of flystrike, further eroding profitability in the sheep farming sector.
⃰ Farm Monitoring Overview 2010, MAF. Figure quoted is from the National Sheep and
Beef Model Budget
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HSR000175 – Granular material containing 200 g/Kg diazinon (‘Gesapon’)
The major use of granular diazinon formulations is for the control of soil pests which feed
on the crop below ground. Such pests include grass grub larvae, manuka beetle larvae,
and carrot rust fly larvae.
Diazinon granules are often used at the time of sowing. Granular insecticides are
incorporated into the seed bed with the seed at sowing, and control insect larvae in the
soil. The main crops diazinon granules are used in are pasture, cereals, forage brassicas
and vegetable crops such as carrot.
The withdrawal of HSR000175 from the New Zealand market would have the effect of
shifting use to other granular insecticide products.
The alternative products which would replace diazinon if it were to be removed from the
market are terbufos, chlorpyrifos and phorate.
In respect of the further specific information sought by the agency:
What potential beneficial effects might the continued use of diazinon have on the
environment?
The effects of continued use of diazinon would be broadly neutral on the environment,
given that the alternatives are of the same order of ecotoxicity (with the exception of
chlorpyrifos, which is more highly ecotoxic to aquatic invertebrates).

Diazinon
Terbufos
Chlorpyrifos
Phorate

LC50 (96hr) fish
0.8 µg/l
4 µg/l
0.4 µg/l
1.9 µg/l

LC50 (48hr) water flea
0.25 µg/l
0.3 µg/l
0.058 µg/l
19.5 µg/l

Algae
(not classified)
9.1A
9.1B

(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx)
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
I therefore do not agree with ERMA’s conclusion in Table 4.7 P105 that alternatives with
less relative hazards are available for e.g., pasture and cereals.
The removal of diazinon will result in similar hazards to the environment arising from the
use of these alternative products.
What potential beneficial effects might the continued use of diazinon have on
society and communities?
Terbufos, chlorpyrifos and phorate are much more acutely toxic than diazinon:

Diazinon
Terbufos
Chlorpyrifos

LD50 (Oral) mg/kg
300
1.3 *
96

LD50 (Dermal) mg/kg
876
1.0 *
120

LC50 (Inhalation) mg/l
1.6
0.0061 *
0.1 *
4

Phorate
1.1
2.5
0.011
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
I therefore do not agree with ERMA’s conclusion in Table 4.7 P105 that alternatives with
less relative hazards are available for e.g., pasture, cereals, and carrot.
The removal of diazinon will result in greater hazards to those handling and using
alternative granular insecticide products.
What potential beneficial effects might the continued use have on the market
economy?
The effects of continued use of diazinon would be broadly neutral on the market economy,
given that the alternatives are of similar cost (with the exception of chlorpyrifos, which is an
advanced formulation with added value).
The Agency’s alternatives in Table 4.1 P70 ff are, for granular insecticides, all more
acutely toxic than diazinon.
Note: Table 6.6 P123 lists a 6 month phase out period for diazinon under the entry for
‘carrots’. However, this would not appear to apply to HSR000175, which is the only
diazinon formulation used in carrots.
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HSR000181 – Emulsifiable concentrate containing 800 g/L diazinon (‘Digrub’)
The main use of emulsifiable diazinon formulations including HSR000181 is in the control
of grass grub in pasture.
The conclusion drawn by ERMA in the reassessment application document is that there
are several alternatives to control pests in pasture. Table 4.1 P79 lists these alternatives.
Appendix 2 gives brief further information and a comparison of toxicity and ecotoxicity
against diazinon of these alternatives suggested by ERMA.
In respect of the further specific information sought by the agency:
What potential beneficial effects might the continued use of diazinon have on the
environment?
Alpha-cypermethrin, lambda-cyhalothrin, chlorpyrifos, and trichlorfon are more acutely
ecotoxic than diazinon.
I therefore do not agree with ERMA’s conclusion in Table 4.7 P105 that alternatives with
less relative hazards are available for pasture.
The removal of diazinon will result in greater hazards to the environment arising from the
use of certain of these alternative products.
What potential beneficial effects might the continued use of diazinon have on
society and communities?
Methomyl, oxamyl, fenitrothion, imidacloprid, alpha-cypermethrin, lambda-cyhalothrin,
chlorpyrifos and trichlorfon are all more acutely toxic than diazinon.
I therefore do not agree with ERMA’s conclusion in Table 4.7 P105 that alternatives with
less relative hazards are available for pasture.
The removal of diazinon will result in greater hazards to those handling and using
alternative products.
What potential beneficial effects might the continued use have on the market
economy?
The effects of continued use of diazinon would be broadly neutral on the market economy,
given that the alternatives are of similar cost.
The Agency’s alternatives in Table 4.1 P79 are either not available, and/or are as toxic
and/or ecotoxic as diazinon (some more so), and/or have no proven efficacy against grass
grub, and/or use may have implications concerning residues in milk or meat.
The benefits arising from continued use of diazinon, given the lack of viable alternatives,
is, I believe, inadequately addressed in section 3.5 on the market economy.
6

Discussion
I do not believe the ERMA recommendations fully reflect the benefits of retaining diazinon
for all of its current uses.
I believe the risks are overstated, and the benefits understated. I believe it is appropriate
for the references, methodology and recommendations made by ERMA in their application
be reviewed by an independent toxicologist/ecotoxicologist.
Whilst diazinon is very toxic, when used responsibly, as with other hazardous materials,
the risks can be effectively managed.
Where alternatives have been suggested, these are mostly not viable given cost, lack of
efficacy or unknown efficacy, unknown residue profiles, lack of availability, or that
alternatives are more acutely toxic and/or ecotoxic than diazinon.

Conclusion
Despite common usage of 47 years in New Zealand, no adverse issues or events
concerning the use of diazinon are known. By restricting the uses of diazinon, an
insecticide useful in the animal health, agricultural and horticultural will be lost. This will
have severe implications for the users of these products.
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Appendix 1
PRODUCT
DIPS
EXTINOSAD
TOPCLIP
TOPCLIP
TOPCLIP
TOPCLIP
SERAPHOS 1250
SERAPHOS 1250
SERAPHOS 1250
SERAPHOS 1250
SERAPHOS 1250
ERASE
ERASE
XTERMINATE 10
XTERMINATE 10
XTERMINATE 10
XTERMINATE 10
POUR ONS
EXPO EXTINOSAD POUR ON
DURACIDE
WIPE OUT
MAGGO
FLYPEL
ZAPP ENCORE
VANQUISH

ACTIVE INGREDIENT

APP METHOD

DILUTION APP RATE

COST (JULY 11)

COST / SHEEP

SPINOSAD
DIAZINON

JETTING WAND
JETTING WAND
CR SHOWER DIPPING
SR SHOWER DIPPING
PLUNGE DIPPING
JETTING WAND
CR SHOWER DIPPING
SR SHOWER DIPPING
PLUNGE DIPPING
AUTOMATIC JETTING RACE
AUTOMATIC JETTING RACE
JETTING WAND
JETTING WAND
CR SHOWER DIPPING
SR SHOWER DIPPING
PLUNGE DIPPING

1/1000
1 / 800
1 / 1000
1 / 2000
1 / 2000
1 / 800
1 / 1250
1 / 1250
1 / 1250
1 / 800
1 / 500
1 / 500
1 / 400
1 / 320
1 / 500
1 / 500

2 - 5 L / SHEEP
0.5 - 1 L / SHEEP
4 L / SHEEP (AV)
4 L / SHEEP (AV)
4 L / SHEEP (AV)
0.5 - 1 L / SHEEP
4 L / SHEEP (AV)
4 L / SHEEP (AV)
4 L / SHEEP (AV)
3 L / SHEEP (AV)

$770 / 10 L
$700 / 20 L
$700 / 20 L
$700 / 20 L
$700 / 20 L
$741 / 10 L
$741 / 10 L
$741 / 10 L
$741 / 10 L
$741 / 10 L
NO LONGER ON MARKET
NO LONGER ON MARKET
$454.85 / 20 L
$454.85 / 20 L
$454.85 / 20 L
$454.85 / 20 L

15.4 - 38.5
2.2 - 4.4
14.0
7.0
7.0
4.6 - 9.2
23.7
23.7
23.7
27.8

POUR ON
POUR ON
POUR ON
DRESSING AFFECTED AREA
POUR ON
POUR ON
POUR ON

N/A
N/A
N/A
1 / 40
N/A
N/A
N/A

10 - 25 ML / SHEEP $390 / 10 L
5 - 32 ML / SHEEP NO LONGER ON MARKET
2 - 32 ML / SHEEP $390 / 10 L
$65 / 1 L
5 - 12 ML / SHEEP $226.18 / 5 L
6 - 25 ML / SHEEP $579 / 20 L
15 - 20 ML / SHEEP NO LONGER ON MARKET

PROPETAMPHOS

IVERMECTIN
CHLORPYRIFOS

SPINOSAD
ALPHA CYPERMETHRIN
DELTAMETHRIN
PROPETAMPHOS
CHLORPYRIFOS + CYPERMETHRIN
TRIFLUMERON + IMIDACLOPRID
ALPHA CYPERMETHRIN

0.5 - 1 L / SHEEP
4 L / SHEEP (AV)
4 L / SHEEP (AV)
4 L / SHEEP (AV)

2.8 - 5.7
28.4
18.2
18.2
39 - 97.5
7.8 - 124.8
22.6 - 54.3
17.4 - 72.4

CR = CONSTANT REPLENISHMENT
SR = STANDARD REPLENISHMENT
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Appendix 2
Serratia entomphila
I understand the product has been withdrawn from the market and is no longer available.
Methomyl
More acutely toxic (oral and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Methomyl
17
> 2000 *
0.256
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown.
Oxamyl
More acutely toxic (oral and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Oxamyl
2.5 *
> 2000 *
0.056 *
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown. Milk / meat residues unknown
Fenitrothion
More acutely toxic (oral) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Fenitrothion
142
2500
5
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx)
Efficacy against grass grub unknown.
Imidacloprid
More acutely toxic (oral) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Imidacloprid
130
> 5000 *
> 0.069 *
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown. Milk / meat residues unknown.
Diflubenzuron
Efficacy against grass grub unknown.
Alpha-cypermethrin
More acutely ecotoxic (aquatic - fish) than diazinon
LC50 (96hr) fish
LC50 (48hr) Crustacea
Diazinon
0.8 µg/l
0.25 µg/l (water flea)
Alpha0.4 µg/l
0.3 µg/l (water flea)
cypermethrin
More acutely toxic (oral and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg

Algae
(not classified)
(not classified)

LC50 (Inhalation) mg/l
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Diazinon
300
876
1.6
Alpha35
> 2000 *
0.593 *
cypermethrin
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown.
Lambda-cyhalothrin
More acutely ecotoxic (aquatic – fish, crustacean) than diazinon
LC50 (96hr) fish
Crustacea
Algae
Diazinon
0.8 µg/l
LC50 (48hr)
(not classified)
0.25 µg/l (water flea)
Lambda0.2 µg/l
EC50 (48hr)
(not classified)
cyhalothrin
0.0068 µg/l (Gammarus)
More acutely toxic (oral, dermal and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Lambda20
632
0.06
cyhalothrin
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown. Milk / meat residues unknown.
Chlorpyrifos
More acutely ecotoxic (aquatic – fish, crustacean, algae) then diazinon
LC50 (96hr) fish
LC50 (48hr) water flea
Algae
Diazinon
0.8 µg/l
0.25 µg/l
(not classified)
Chlorpyrifos
0.4 µg/l
0.058 µg/l
9.1A
More acutely toxic (oral, dermal and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Chlorpyrifos
96
120
0.1 *
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown.
Trichlorfon
More acutely ecotoxic (aquatic – fish) then diazinon
LC50 (96hr) fish
Crustacea
Algae
Diazinon
0.8 µg/l
LC50 (48hr)
(not classified)
0.25 µg/l
Trichlorfon
0.23 mg/l
EC50 (48hr)
(not classified)
0.18 µg/l
More acutely toxic (oral and inhalation) than diazinon
LD50 (Oral) mg/kg
LD50 (Dermal) mg/kg
LC50 (Inhalation) mg/l
Diazinon
300
876
1.6
Trichlorfon
97
1500
1.3
(Source: http://www.epa.govt.nz/search-databases/Pages/HSNO-CCID.aspx
Except * http://sitem.herts.ac.uk/aeru/footprint/en/)
Efficacy against grass grub unknown.
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28 July 2011

The Chief Executive
Environmental Protection Agency
PO Box 131
WELLINGTON 6140

Attention: Submissions re Reassessment of Diazinon
Dear Sir,
REASSESSMENT OF DIAZINON
This is a submission opposing the reassessment of Diazinon.
The Association
Rural Contractors New Zealand is an incorporated society registered under the Incorporated
Societies Act 1908 in April 1996.
Its current membership of 486 is made up of:
Full members (those providing contracting services to the rural sector)

444

Associate members (companies providing goods and services to rural contractors) 27
Social and Life Members

15

It is the only national association representing the rural contracting sector in New Zealand.
1.1.

Its members provide a wide range of service to the agricultural sector covering:
Aeriation

Baling/Balage/Hay

Cartage

Cultivation

Direct Drilling

Drilling

Earth Moving

Farm Drainage

Fencing

Fertilising

Forage Harvesting (Silage) Forestry & Logging

Grain & Seed harvesting

Hedge & Shelter Cut

Horticulture

Land Clearing & Development

Mowing

Mulching

Park & Reserve Maintenance

Ploughing

Precision Planting

Root Raking

Spraying–Aerial

Spraying–Broadacre

Spraying–Brush Weed Control

Spraying External Parasites/Sheep Dipping
Track Maintenance

Spraying–Aquatic

Spraying–Total Vegetation

Viticulture

Windrowing

The Rural Contracting Industry
The industry is a vital component of the agricultural sector on which the Government is relying to
drive the economic recovery of New Zealand.
In December 2010, the Association commissioned “Analysis of the Rural Contracting Industry” by
Infometrics Ltd. Key points in this report are:
Gross output of the sector (March 2007)

$2,391million

Value-added

$1,106 million
$3,497 million

Employees (March 2010)

25,989

The industry’s primary activity s supporting the agricultural sector in virtually all its activities,
including the application of agricultural chemicals.
The Rural Contractors Accreditation Programme
The Association has implemented an Accreditation programme whereby the members may attain
the following levels of accreditation:
Registered Contractor – where the applicant is subject to an independent audit to confirm
that the applicant is meeting all of its statutory and regulatory obligations thereby
providing a high level of comfort for the client that engages him.
Qualified Contractor – where the applicant has achieved a NZQA Level 3 Certificate in the
service(s) offered to clients.
Registered Chemical Applicator – where the member has achieved the GrowSafe
Registered Chemical Applicator registration comprising the NZQA Level three National
Certificate in Agrichemical Application and has completed 200 hours practical experience
followed by an examination.
The members who have achieved the above accreditation are listed on our website
www.ruralcontractors.org.nz and also display stickers on their vehicles.

28/07/11
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Registered Chemical Applicators (who will also be Qualified Contractors) are a highly professional
group, well versed in the handling, application and disposal of chemicals in the agricultural
environment.
Reassessment of Diazinon
Diazinon is used by Registered Chemical Applicators for the control f grass grub, a major threat to
the agricultural comminute. It is the only chemical application that will effectively deal with
infestations of grass grub and its removal from the market place would have a very serious effect
on the diary industry and the other sectors of agriculture (beef, sheep etc) that feed on grass.
The Association understands that the Agency is reviewing the use of Diazinon because there is a
very small risk of it being carcinogenic. There has been no evidence, scientific or anecdotal
within the Associations Registered Chemical Applica tor membership that any person has suffered
ill health through exposure to this chemical
Yours sincerely

Roger Parton
EXECUTIVE DIRECTOR

28/07/11
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___________________________________________________________________________
To:

Environment Protection Authority

Submission on:

Diazinon and diazinon containing compounds – Application for
the Reassessment of a Hazardous Substance under Section 63 of
the Hazardous Substances and New Organisms Act 1996
(ERMA200398)

From:

Federated Farmers of New Zealand

Date:

28 July 2011

Contact:
ANN THOMPSON
DAIRY POLICY ADVISOR
Federated Farmers of New Zealand
Box 715, Wellington, New Zealand
P 04 494 9191
F 04 473 1081
* athompson@fedfarm.org.nz
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DIAZINON AND DIANZINON CONTAINING COMPOUNDS – APPLICATION FOR THE
REASSESSMENT OF A HAZARDOUS SUBSTANCE UNDER SECTION 63 OF THE
HAZARDOUS SUBSTANCES AND NEW ORGANISMS ACT 1996 (ERMA 200398)

1.

EXECUTIVE SUMMARY

1.1.

Federated Farmers welcomes the opportunity to submit on the reassessment of
diazinon and diazinon containing compounds as part of Environment Protection
Authority’s (EPA) reassessment process of a hazardous substance under Section 63
of the Hazardous Substances and New Organisms Act (HSNO) 1996.

1.2.

As per the EPA report diazinon has a number of important uses from a farming and
horticultural perspective, inclusive of controlling ectoparasites in sheep and
management of pasture pests such as porina. Federated Farmers submits that if the
EPA is to phase out diazinon a thorough process is implemented to ensure alternative
products remain available and that targeted groups are extensively communicated
with to make sure that they understand the reasons for removing diazinon from
circulation.

1.3.

Based on consultation and assessment of the technical data provided by the EPA
Federated Farmers understands the need to revoke the use of diazinon for the control
of ectoparasites in sheep and accordingly we support the findings in the application
document (ERMA200398). However, prior to revoking the importation and
manufacture of diazinon we submit that it is essential that assurance is received that
the alternative organophosphates (chlorpyrifos, propetamphos and chlorfenvinphos)
remain available for use by farmers.

1.4.

Federated Farmers submits that due to the absence of effective agrichemical
substitutes in extreme cases of pest invasion of pasture, diazinon continues to be
allowed for use in the control of pasture pests.

1.5.

Federated Farmers submits that the EPA consults with the Ministry of Agriculture and
Forestry (MAF) to encourage research and development of new products and new
uses for old products in order to provide effective substitutes for diazinon.

1.6.

Federated Farmers submits that the EPA encourages MAF to ensure that the
registration process of new products, new uses for old products and data protection
for products remains uncomplicated, economic, robust and incentivising for
businesses.

2.

SPECIFIC POINTS
Ectoparasites in Sheep

2.1.

The report prepared for the EPA for its reassessment of diazinon by AgResearch Ltd1
specifies the use of diazinon to control ectoparasites in sheep. As per the Beef and
Lamb New Zealand submission Federated Farmers accepts that there are effective

1

AgResearch, Pfeffer, A., Heath, A, June 2010. The use of diazinon as a veterinary medicine in New Zealand.
A report to ERMA New Zealand
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alternative management options for the control of ectoparasites in sheep, in particular
the other less hazardous organophosphates.
2.2.

However, Federated Farmers wishes to bring to your attention the extremely serious
challenges the farming industry would face if alternative organophosphates such as
chlorpyrifos, propetamphos and chlorfenvinphos also had their usage revoked. Not
only are the non-organophosphate management options less effective, they are
substantially more costly and considerably less convenient to use. If the alternative
organophosphates were not available, then the Federation expects that the resulting
burden of ectoparasites in the sheep population of New Zealand would have very
severe implications for the welfare of stock and could potentially be economically
disastrous, jeopardising viability in some parts of the North Island.

2.3.

We note with concern the efficacy of alternative veterinary medicines for control of
ectoparasites in sheep. We have received anecdotal evidence from members of
Federated Farmers where diazinon has still been required after alternative products
had failed to effectively control targeted parasites. This reemphasises the need to
ensure that current guaranteed alternatives to diazinon continue to have their usage
approved.

2.4.

For future prosperity continual research and development is vital to the sheep
industry in order to combat emerging resistance of ectoparasites to veterinary
medicines. The system required for registering agrichemicals, including veterinary
medicines, must not discourage industry to explore new and effective products.
Federated Farmers is aware that MAF is still considering the issues surrounding
chemical registration and data protection. Accordingly we submit that the EPA
continues to work with MAF on the issues of chemical research and development.

2.5.

In summary, although risks have been identified Federated Farmers accepts ERMA’s
proposal to revoke the approval of diazinon as a control mechanism of ectoparasites
in sheep provided:


Alternative veterinary medicines remain available;



The registration of new chemical products and currently registered products
requiring alternative usage remains rigorous, uncomplicated and economical;
and



Data protection on chemical products provides a clear incentive for
manufactures to develop new products or new uses for already registered
products.

Pasture Pests
2.6.

Diazinon is often used as a control agent by farmers for pasture pests, such as porina
or grass grub. As per the control of ectoparasites in sheep Federated Farmers is
aware that alternative products offering control are readily available. However, often
the alternative products do not provide the efficacy of diazinon and are regarded as
less superior towards targeted species’ management.

2.7.

The analysis provided by the EPA on applying diazinon as a pasture pest control
management tool is regarded as inadequate and the Authority has acknowledged this
by requesting ‘submitters’ to assist in the provision of information. Federated
Farmers regards it as very disappointing that Plant & Food Research (paragraph
1.3.4 in the full report from ERMA) was commissioned to carry out research into the
3

use of diazinon in both the horticultural and agricultural fields but failed to provide
anything other than a reference regarding pasture pest management.
2.8.

In regards to the report deficiencies Federated Farmers submits that an assessment
specific to controlling pasture pests be commissioned. We remind the EPA to ensure
information from submitters regarding costs and research is credible and reliable.

2.9.

As a general comment pasture pests on farms are controlled by comprehensive
management practices, such as keeping the soil aerated, grazing management and
planting of superior grass species. However, while regular use of diazinon is limited
on farms, member feedback indicates that the product is applied in the case of heavy
pest infestations following adverse events (for example, flooding) where pasture
growth has been diminished. Other members have indicated that, although they do
not use diazinon regularly, they have applied it on an ad hoc basis where other
products were ineffective for targeted pest species.

2.10. As per member feedback and based on information provided by industry groups there
are few, if any, available and effective agrichemicals for use where heavy pasture
pest infestation has occurred. Farmers rely on pasture growth to support the
development of commercial stock and consequently farm businesses. If diazinon is
banned prior to an effective alternative agrichemical being made available then there
is a risk that in some cases pasture growth will be affected and consequently farm
outputs will be reduced.
2.11. Federated Farmers submits that until an effective alternative treatment for significant
pasture pests exists, diazinon continues to be available for use in circumstances
where other products are ineffective. As an organisation we accept that tight controls
may need to be placed on the use of diazinon to mitigate any health risk, but this can
be managed through good communication and clear label instructions.
2.12. Federated Farmers submits that when effective alternatives have been found to
control pasture pests, diazinon should be reconsidered with a view to phasing out the
use of this agrichemical.
Health Risks
2.13. Federated Farmers accepts the conclusions reached by the EPA with regard to health
risks associated with the use of diazinon.
2.14. The Federation actively encourages farmers and others applying chemicals to do so
safely, according to the label instructions. Federated Farmers is an active member of
the Agrichemical Education Trust, which administers the GrowSafe training
programme that trains people in the safe use of agrichemicals.
2.15. In addition, farmers are well aware of the dangers of high residue levels of toxic
substances being discovered within food products. Residue presence, such as
diazinon, invariably results in product recalls or loss of market access. As a result
diazinon is used infrequently and within the regulatory guidelines.
2.16. However, as effective alternatives for diazinon with regard to severe pasture pest
infestation are not available, Federated Farmers submits that good regulatory control
and communication on the application of diazinon will allow this product to remain
available for farmers where no other product is suitable.
General Comment
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2.17. With the continuous reassessment of agrichemicals and veterinary medicines, it is
important that a broad view is taken by the EPA so that various substances are
correctly ranked in terms of efficacy and impairment. There may be a situation where
the initial substances removed from the market may be the easiest for decisionmaking purposes but they may also be the best alternative when other products are
no longer deemed to be efficacious. It is suggested that an alternative may be to put
tight controls around some substances rather than ban them altogether in order to
keep them available in New Zealand. Diazinon could well fall into this category.
2.18. It is noted that Federated Farmers remains supportive of the EPA risk assessment
process and the use of strong science within its recommendations. As an
organisation the Federation assesses any application or EPA assessment on a caseby-case basis, with membership opinions driving the overall submission process.
3.

ABOUT FEDERATED FARMERS

3.1.

Federated Farmers of New Zealand is a primary sector organisation that represents
farming and other rural businesses. Federated Farmers has a long and proud history
of representing the needs and interests of New Zealand farmers.

3.2.

The Federation aims to add value to its members’ farming business. Our key
strategic outcomes include the need for New Zealand to provide an economic and
social environment within which:


Our members may operate their business in a fair and flexible commercial
environment;



Our members' families and their staff have access to services essential to the
needs of the rural community; and



Our members adopt responsible management and environmental practices.
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Level 1, 122 Riccarton Road
PO Box 8605, Christchurch, New Zealand
Phone +64 3 341 6059: Fax +64 3 341 5408
Email: ann.harper@seedindustrynz.co.nz

28 July 2011
The purpose of our submission is to convey the economic value of the grain and seed industry in
New Zealand and to assess the economic impact of the sudden withdrawal of Diazinon.
In this case Diazinon is used to control grass grub. Our submission does not cover the technical
aspects of Diazinon as we support the work of the Foundation for Arable Research (FAR) contained
in the Horticulture submission.
Our preferred outcome would be a 10 year phase out period to allow a non chemical deterrqant to
grass grub to be developed. We do not believe this can be achieved in 3 years or even in 5 years.
NZ Grain & Seed Trade Association (Inc) is an organisation representing New Zealand members
involved in trading in grains and agricultural seeds, and servicing that trade.
Our members are not farmers – they do not produce seed or grain crops, but they do buy from
producers and sell that produce to users in New Zealand and overseas.
Farmers who raise a crop for seed do so either under contract to one of our members – that is the
merchant will buy the seed crop under contracted conditions and at a contracted price – or grow a
crop for seed to sell on the free market.
In many cases merchants supply seed to farmers for multiplication into a bigger seed crop. This
transaction often happens with proprietary seeds or with seeds imported specifically to be grown in
the southern hemisphere and be returned to the northern hemisphere to get a double growing
season.
Proprietary seeds are seeds bred for a purpose and with intellectual property covered by the Plant
Variety Rights Act. The sale of proprietary seeds is carefully governed to protect the intellectual
property of the seed and any attendant endophytes.
Grain crops are also grown by farmers under contract, or for the free market. Grains are generally
destined for two markets - as animal feed or as milling flour.
Grass grub affects the growth of many arable plants rendering them unfit for seed or grain
harvesting.
Without seed or grain many other industries are adversely affected.

The industry value of seeds affected by grass grub is as follows:
a) Exports
Direct market revenue from the export of seeds (data for the 2010 calendar year):

Exported Seed

FOB in NZ dollars

Ryegrass

36,351,898

Clover

16,325,902

Vegetables (Excluding peas)

58,291,784

Total

110,969,584

Source: Overseas Trade Statistics.
In some years as much as 25%% of the above crops could be lost to grass grub if not treated with an
effective insecticide. The potential direct loss to New Zealand could be around $25m.
b) Pasture Based Industries
Grass and clover seed crops are grown in New Zealand for the use of pasture based industries; dairy,
sheep and beef.
Grass and Clover crops grown specifically for seed harvesting are as follows:
Tonnes

Value at farm gate

Grass

28,325

70,812,500

Clover

3,204

20,826,000

Total

31,529

91,638,500

Source: NZ Seed Certification Statistics and industry sources
The Pasture Renewal Charitable Trust commissioned an economic analysis of the value of pasture to
the New Zealand economy. The report can be found on the website www.pasturerenewal.org. nz.
Extracts from this report are expressed as follows:
Pasture Use

Value at Farm gate

Total

$10.2 b

Sheep & Beef

$3.538 m

Dairy

$6,630 m

The value at the farm gate is directly related to pasture, indicating a major reduction in the GDP if
the pasture based industries are inhibited in any way.
While not all grazed pasture is affected by grass grub, our point is that grass seed crops are affected
by grass grub and the inability to produce more seed for pasture renewal and replacement will have
an adverse effect on the economy over time.
c)

Feed based industries

Animal feed for the use of beef cattle, pigs, poultry and dairy herds is an important element of the
grain and seed industry. Cereal crops form a major component of compounded animal feeds.
The 2010 annual statistics of the NZ Feed Manufacturers Association is the source of the usage
statistics below, and the grain trading members of the NZGSTA are the source of the dollar values in
the following table.

Crop

Farm gate value

Wheat

223,628

102,868,880

Barley

100,729

45,328,050

269

96,840

101,539

46,707,940

5,477

2,190,800

431,642

197,192,510

Oats
Maize
Triticale
Total

d)

Tonnes

Flour Milling

Wheat grown for milling into flour for human consumption in 2010 was 256,372 tonnes and the farm
gate value of that was $120,494,840
Summary
The direct value of grains and seeds that can be affected by grass grub is $520,295,434 derived
from exports, grass and clover seed production, feed milling and flour milling.
The downstream effect is much greater as not only are the valuable dairy, meat and wool
industries adversely affected by a lack of seed, but imports of grains will have to be increased to
supply the feed and milling industries.

Northland Cymbidium Growers’ Association Inc.
179 Simons Road, Poroti
R.D. 9
Whangarei 0179
Tel. 027-636-4724 Facsimile 09-434-6146
Email NorthlandCymbidiums@yahoo.co.nz

28th. July 2011

www.ncga.co.nz
Rachel Kleinsman
Applications Administrator
Hazardous Substances
ERMA New Zealand

Cymbidium Growers Submission : ERMA200398, Diazinon
1. Preamble:
1.1 This submission is made jointly on behalf of the Northland Cymbidium Growers Association (NCGA)
and the New Zealand Export Growers Orchid Association (NZEGO).
1.2 The primary purpose of the submission is to highlight issues surrounding the reduced availability of
organophosphate pest control formulations for export cymbidium growers in New Zealand.
1.3 Effective pest control is critical for effective cymbidium production for export markets for two main
reasons. Firstly cymbidiums are regarded as a premium product and therefore virtually blemish free blooms
are required by the consumers. This cannot be achieved if chewing or biting pests are present in the growing
sheds during the period from the emergence of the flower spikes until harvest. Secondly, most of the export
markets effectively have a zero tolerance level for live pests. Post-packing treatment by fumigation is
expensive, may cause damage to the flowers, requires the use of very harsh chemicals such as
methylbromide and due to the presence of the packing materials, may be less effective than pre-packing or
production-shed pest control. The flower exporting companies and MAF Biosecurity all advise that the
phytosantiary requirements for export markets are likely to become more stringent over time both in terms of
higher specifications for the larger established markets and tighter controls in the traditionally less
demanding markets. The scepter of a diminishing supply of pest control products is therefore alarming for
growers more especially if all or most of the products from one of the main chemical groups are removed.
This would place greater reliance on the remaining groups with the prospect of resistance being generated
within a shorter time frame.
1.4 As a very minor user of agricultural chemicals in the New Zealand context and with the high cost of
registration for new chemicals, the apparent move for chemicals to be specifically restricted to “on label” use
appears to be leading us into a position where it will be extremely difficult for us to meet the high
phytosanitary standards required by the countries which import our flowers.
1.5 On the other hand, cymbidium growers are characterized by family business’s and therefore we are
acutely aware of the need to protect our family members, staff and the environment from the adverse effects
of agricultural chemicals. We are also concerned about the health and well-being of our customers, namely
the florists and end-users who buy our product in good-faith believing it to be safe for use in their home and
office environments. In addition we are aware of the growing concern in developed markets about the use of
harsh chemicals on cut flowers particularly from third world countries and see the need for us as growers and
as a country to be seen have production practices and legislative arrangements which are broadly in line

with, or better than, those prevailing within our major markets. In short, we as an export industry want to
actively support and build on New Zealand’s international “green image”.

2. Survey and Results:
2.1 In order to provide some quantitative information about the current use of organophosphates in the
cymbidium industry, we have conducted a very short survey. The survey was conducted during June/July
2011 and as this is a very busy time of year for most growers was of necessity restricted to a very few
questions and those were intended to be answerable without reference to detailed information or historical
records. The results are therefore only indicative and seek to show a snap shot of usage rather than provide
details of the effectiveness of organophosphates for pest control or the implications of their withdrawal from
the market.
2.2 Appendix 1 contains a copy of the questionnaire that was circulated to growers. The majority of
commercial cymbidium growers were contacted. Table 1 summarises the geographical distribution of the
growers contacted and the number of responses received.

Table 1 - Population and Response
Area
Kerikeri
Whangarei
Auckland
BoP
Other
Unidentified
Total

Respondents

Solicited

2
16
4
3
0
1
26

9
40
21
10
5

22.2
40.0
19.0
30.0
0.0

85

30.6

Percent Response

2.3 The low response rate can be attributed largely to the busy time of year and short interval given for the
return of the completed questionnaires which was in-turn determined by the rapidly approaching date for the
submission to ERMA. Also there was no follow-up to the initial request for information.
2.4 The number of growers using various organophosphates is summarized in Table 2.

Table 2 - Number of Growers Using Organophosphates
Usage
Every Year
Every Two to Three Years
Very Occasionally
No Longer Used
Never Used
Total Who Have Used
Total Still Using

Diazinon Perfekthion
11
4
1
3
2
0
4
4
6
13
18
11
14
7

Lorsban
1
1
0
5
15
7
2

Orthene
10
1
3
4
8
18
14

Attack
10
3
1
3
8
17
14

Nuvos
14
2
1
1
7
18
17

Other
1
0
0
0
2
1
1

2.5 Of the twenty-six growers who responded twenty-two currently use organophosphates on a regular basis.
The most commonly used chemicals were Diazinon, Orthene, Attack and Nuvos. The majority of these
growers rotated the use of organophosphates within the same year with nineteen percent using two
organophosphates within the same year, twenty-three percent using three and fifteen percent using four or
more. These figures clearly indicate that for many growers the use of organophosphates is currently central
to their pest management programmes.
2.6 It is a matter of concern that such a high proportion of the growers who responded continue to use
Orthene in spite of the findings in your report ERMA 200399. This may be attributed to not all of the
smaller growers, particularly those who do not employ staff, being unaware of the findings. Also, due to the
relatively low total usage of all chemicals, many growers may be continuing to use product which has been
purchased prior to your report being released.
2.7 Only seven of the respondents said they used specific organophosphates to control particular pests. This
indicates that the majority of growers use them for broad-spectrum pest control. Table 3 summarises the
responses. Diazinon is regarded as being effective against scale insects, Nuvos against mites and Orthene
against thrips.

Table 3 - Pests Targeted by Specific Chemicals
Thrips

Scale

1

1
4

Attack
Diazinon
Nuvos
Orthene
Perfekthion

Mites

Spiders

Ants

2

1

Aphids

1
1
1
1

4
4

Caterpillars

1
1

2.8 The reasons given for using organophosphates are summarized in Tables 4 and 4a. The most important
reasons were due to their effectiveness in controlling pests and as a means of reducing the build up of
resistance by pesticides in other chemical groups. The even spread of responses to the “Clean-up” option
indicates that while some growers use organophosphates primarily during the pre-season others use them
throughout the entire season. The price of chemicals was generally considered to be unimportant. This is
probably due in large part to the very high costs associated with having an interception of live pests in
product that is exported and the high costs of application particularly when wet spraying methods are used.
For indicative purposes the current costs of the chemicals are shown in Table 5.

Table 4 - Reasons for Using Organophosphates

For Rotation with Other Chemical Groups*
Cost of the Chemicals
Effectiveness for controlling pests
As a "Pre-season Clean-up" Spray**
As a "Last Resort" ***
* Resistance management
** When human contact with the plants is minimal
*** When other control methods have failed

Major

Moderate

Minor

Unimportant

15
1
20
7
6

4
5
3
6
7

2
7
0
2
2

2
10
0
8
8

Table 4a - Reasons for Using Organophosphates
(as a percentage of respondents who use organophosphates)

For Rotation with Other Chemical Groups
Cost of the Chemicals
Effectiveness for controlling pests
As a "Pre-season Clean-up" Spray
As a "Last Resort"

Major

Moderate

Minor

Unimportant

65.2
4.3
87.0
30.4
26.1

17.4
21.7
13.0
26.1
30.4

8.7
30.4
0.0
8.7
8.7

8.7
43.5
0.0
34.8
34.8

Table 5 - Comparative Cost of Organophosphates
Product

Diazol
Dew
Lorsban
Perfekthion
Attack
Nuvos
Orthene

Quantity

10
10
5
5
5
5
1

Unit

Litre
Litre
Litre
Litre
Litre
Litre
Kilogramme

Mixing Rate

Chemical Cost

($)

(ml or gm/100 litres)

$/100 Litres Applied

185.00
175.00
145.00
190.00
220.00
340.00
110.00

60
80
65
65
100
60
50

1.11
1.40
1.89
2.47
4.40
4.08
5.50

Indicative Price

3. Specific Observations on Application ERMA200398, Diazinon:
3.1 Diazol 800 and Dew 600 are the two products containing Diazinon that are currently used by cymbidium
growers (information source: HortiCentre, Whangarei Branch). These may be used in automatic release
systems but are also applied using thermal foggers and by wet spray.
Use restrictions
3.2 Cymbidium growers have in general found that the application of chemicals by wet spray gives much
better control than by using low volume misting equipment. This is because with wet spraying it is possible
to deposit the insecticide on the under-side of the leaves where many of the insects and eggs are resident.
Low volume misting on the other hand deposits most of the chemical on the upper surfaces. Wet spraying is
often used therefore when a pre-season “clean-up” is being done prior to the emergence of flower spikes
from the bulbs. Wet spraying is also used as a last resort when out-breaks of pests occur during the
flowering season. Low volume misters are currently used primarily for “maintenance” rather than “control”
and cannot be considered as a realistic alternative to wet spraying. It is not at all clear if it would be feasible
to use low volume misting systems to eradicate major pest invasions from cymbidium houses. If it did prove
to be possible then it would likely require a very substantial increase in the amount of chemical applied as
multiple applications would be required.

3.3 Some informal work is being carried out to determine if good under-leaf coverage can be achieved using
thermal fogging equipment and specific carriers which, in combination, can generate very small particle
sizes. If this proves to be successful then it may offer an alternative to wet spraying systems where
greenhouses can be made almost airtight. Current thermal fogging equipment is not remotely operated but
requires and operator to walk with the machine or alternatively enter the cymbidium house and move it
periodically. Given time it may be possible to develop systems, similar to those used by travelling irrigators,
that could move fogging equipment automatically within the growing house. This would however require
substantial design and testing to ensure that it was failsafe. It would also probably require significant capital
investment for equipment and installation.
3.4 Wet spraying is not a pleasant experience and growers only use this method of application as a last resort.
Rather than removing the wet-spraying option altogether it would seem to be better to address the human
safety issue through more rigorous specifications for the PPE to be used along with the development of field
test kits for filter viability and spray-suit permeability. If currently available PPE is not deemed to be
suitable then it would seem to be prudent for the option for wet spraying to remain open subject to the
development and use of equipment that meets predetermined safety standards.
Item “1”. Some diazinon based products are currently listed as being suitable for ornamentals and so in this
case this in not a serious issue for cymbidium growers. However, as mentioned earlier, if off-label use
becomes prohibited for a wide range of chemicals then the whole future of the New Zealand cymbidium
industry will be in jeopardy.
Item “3”. It is not clear if this applies to immediate neighbours (i.e. those who share a common boundary) or
to all properties within a specified distance from the greenhouse within which the chemical is being applied.
Item “5” states, “… must only be sold to and used by an operator with valid approved handler certification”.
This wording is different from that which appears on many product labels which states, “This product must
be under the control of an approved handler during use”. Is it the intention that the certified handler must do
the application his or herself or is it the intention that the product should only be used under the supervision
of an approved handler?
Item “8”. Table 3.3 was not able to be accessed so we are unable to comment on viability of implementation
of re-entry periods proposed. I has however been noted by growers that safe re-entry and contact re-entry
periods often do not now appear in the label information.
Item “11” It is unclear what the stand-down period is for a crop or property before this condition would no
longer apply (i.e. how long after the last application of diazinon based products would this procedure have to
be followed and would the time be reduced if plants had been overhead watered).
3.5 Cymbidium growers are concerned about the possible introduction of finite restrictions on the quantity of
agricultural chemicals that can be applied by an individual at one time or limits on the amount of time an
individual may apply chemicals for. The safe duration for application seems to be a very individual
characteristic. Some people are able to maintain their concentration in the confines of a spray suit for a long
period of time while others become fatigued relatively quickly. Industry guidelines for the “safe operating
time” would therefore seem to be a more sensible option than finite legal limits. In this regard, the
requirement for staff to be made fully aware of the hazards and potential symptoms, as included in the
proposed controls for diazinon, would seem to be a pragmatic approach to safety issues. Variations of the
quantity of a chemical that can be applied by an operator in a given time period vary enormously depending
on the application method and the equipment used. Very large volumes of chemicals can be applied in a

very short time by use of thermal foggers. Limiting the amount of chemical able to be applied in a given
time period may in fact be counter-productive in terms of human safety. By using thermal foggers large
areas may be able to be treated in a short period while no staff are present (i.e. during weekends). If the
quantities per time period are restricted then treatments may need to be made over a period of days with the
result that staff may need to be present in part of the production facility while toxic chemicals are being
applied in another part.

4. Summary and Conclusion:
4.1 The primary pest control mechanism used by cymbidium growers is the physical barrier provided by
their growing sheds. Access to a range of chemicals which will enable total pest control to be achieved
within cymbidium growing and packing sheds, on a continuing basis, is essential to the longevity of this
export activity.
4.2 Cymbidium growers, particularly in the Northland region, place a high reliance on organophosphates in
their pest control programmes. This reliance is primarily because they provide effective control against a
wide range of pests and their use in rotation with other chemical groups helps to slow the rate of the build-up
of resistance to other, softer, chemicals.
4.3 Due to the high cost of registration and low level of total retail sales of chemicals for commercial cutflower production, growers are acutely concerned about the withdrawal of chemicals from the market and by
further restrictions being placed on the off-label use of agrichemicals. In addition to reviewing specific
chemicals, cymbidium growers feel that, it is essential ERMA address the issue of minimizing the long-term
build of resistance to chemicals by ensuring that a range of chemical control options, from various chemical
groups, remains available. If restrictions to off-label use are to be imposed, we believe that a parallel
exercise needs to be undertaken to investigate and implement measures which will enable on-label use to be
achieved for minor crops at a cost which is financially attractive for the industry as a whole. We believe that
cymbidium growers in particular and horticultural producers in general are well aware, through the
Approved Handler programme, of the hazards of using agricultural chemicals and feel that the restrictions on
usage should focus on aspects of human and environmental safety. We think that label recommendations
should be a guide for the effective use of the chemical in terms of achieving effective pest control while at
the same time minimizing excessive application rates and phytotoxic damage etc. and should not be
restrictive in terms of which crops they may be applied to. That said however we accept that off-label usage
should be entirely at the grower’s risk.

Report prepared by: Richard Donald (NCGA)

Appendix 1 - Questionnaire

12th. July 2011

To All Commercial Cymbidium Growers:

ERMA SUBMISSION DIAZINON
NCGA/NZEGO is planning to send a short submission to ERMA regarding the current review of Diazinon.
To assist in the preparation of the document it would be most useful if you could answer the following
questions and return them by email or fax (09-434-6146) as soon as possible (i.e. before 23 July). The
submission has to be completed by 25th July.
1. Which of the following organophosphates do you use in your cymbidium growing
operation? (tick or enter the letter “Y” in the box)
Product

Every
Year

Every 2 or
3 Years

Very
Occasionally

Have Used in the
Past but Not
Anymore

Never Used
It

Diazinon*
Perfekthion (Rogor)
Lorsban
Orthene
Attack
Nuvos
Other (Specify)

*Note powder formulation of Diazinon is no longer available but liquid product is.

2. Do you use different organophosphates to control different pests? If so list the product
along with the specific pests you seek to control with it (i.e. Orthene – scale, Nuvos - mites etc.). If
you just use organophosphates as broadspectrum pesticides please leave the table blank”.
Product

Specific Pest Targeted

3. Do you rotate the use of organophosphates? If so do you rotate their use within season
and/or between seasons? (tick or enter “Y” in the appropriate box) Note: this question is only
relevant if you have listed more than one organophosphate in the first question.
Product Rotation
Rotate within Season

“Y” or tick for Yes

Rotate Between Seasons

4. What are the main reasons for your use of organophosphates? (Please use the following
codes: A – Major reason, B - Moderate reason, C – Minor reason, D- Unimportant reason)
Reason
Code (A,B,C or D)
To rotate with other chemical groups
Cost of product relative to product costs from other chemical groups
Effectiveness in the control of pests
As a clean-up Spray when plants and flowers are not handled
As a last resort to overcome persistent pest problems
Other (specify)

5. If there is any other specific information that applies to your property regarding your use or non-use
of organophosphates that may be relevant to the submission to ERMA, please feel free to either note
it on the bottom of this questionnaire, send a separate email or call me on 027-636-4724.

Please note the information you provide will only be used in aggregated form and individual data will not be
circulated to or discussed with anybody else. It will be analysed on a spreadsheet without direct reference to
the grower name. This is an informal survey and is not intended for publication but submissions to ERMA
become part of the public record and therefore conclusions drawn from the data provided will be made
available through ERMA. While it would be helpful for you to identify yourself on the returned
questionnaire, so that it is possible to seek clarification of your responses, there is no requirement for you to
provide positive identification for your data to be used in the analysis.
Thank you for your cooperation.
Richard Donald
Secretary NCGA

Once your submission has been received the submission becomes a public document and may be made
publicly available to anyone who requests it
Submission on application number:

ERMA200398 Diazinon

Name of submitter or contact for joint

A. G Wright

submission:
Organisation name
(if on behalf of an organisation):
Postal address:

70 Mt Hutt Station Road
R D 12
Rakaia

Telephone number:

03 3028668

Email:

joan@wrightfarms.co.nz

I wish to keep my contact details confidential
The EPA 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.
The EPA is likely to post your submission on its website at www.epa.govt.nz. We also may make your submission
available in response to a request under the Official Information Act 1982.

1

The reasons for making my submission are :
I support the application

I oppose the application

I neither support or oppose
the application

Diazanon has been a safe and economical treatment for Grassgrub when we are drilling wheat and grasseeds
We also use it on pasture spread in the rain or irrigated in . In these situations it assists us greatly in our ongoing
battle with Grassgrub
To remove this chemical would remove a very valuable, cost effective tool which increases production efficiency
for both Arable and Pastoral farmers.

I wish to be heard in support of my submission
(this means that you can speak at the hearing)
I do not wish to be heard in support of my submission
(this means that you cannot speak at the hearing)

I wish for the EPA to make the following decision:
That the importation of Diazanon NOT be revoked

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file
we accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.

The reassessment of Diazinon and its formulations in New Zealand
(ERMA200398);
Diazinon flea & tick collars.

This report is written by Asselien Grootkarzijn, MSc, on behalf of
Beaphar BV
Drostenkamp 3
8101 BX Raalte
The Netherlands

Date:

July 2011

ERMA New Zealand Reference:
Beaphar Reference:

ERMA200398
R00083/2011
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Introduction

In June 2011 Chief Executive ERMA New Zealand published its application for the
reassessment of diazinon and its formulations, a hazardous substance under
section 63 of the Hazardour Substances and New Organisms Act 1996
[ERMA200398, 2011]. In this application ERMA concludes that all uses of diazinon
require additional risk management and enumerates several recommendations, of
which the following motivated Beaphar BV to write this report;
“Approval for further importation or manufacture of all diazinon-based flea
and tick collars be revoked.” (Phase-out period of 6 months.)
The two main reasons for this recommendation appear to be the following:
A. Human health and safety;
For diazinon ERMA proposes an acceptable daily exposure (ADE) of
0.000013 – 0.0002 mg/kg bw/day. Surrogate data on the human exposure
to tetrachlorvinphos (TCVP) via animals wearing TCVP-based collars were
used in the human risk assessment for diazinon-based collars. Risk
Quotients (RQ) calculations with these data resulted in the conclusion that
the risks to human health are very high.
B. Availability of alternatives that are similar or less hazardous;
Active ingredients in alternative flea and tick products for dogs and cats
were appointed and their toxicological data (chronic RfD (ADI), acute RfD,
AOEL, LC50) were abstracted from the European Footprint database. Based
on these data the alternatives are considered similar or less hazardous than
diazinon-based collars.
In this report the foundation of ERMA’s reasoning leading to the recommendation
with respect to diazinon-based flea and tick collars will be evaluated.
Furthermore, additional data will be delivered on human exposure to diazinon
from diazinon-based collars for the human risk assessment of the product.

Abbreviations
ADE/ Acceptable Daily Exposure, ADI/ Acceptable Daily Intake, bw/ body weight,
ChE/ cholinesterase, LOAEL/ Lowest observable Adverse Effect Level, NOAEL/ No
Observable Adverse Effect Level, OP/ Organophosphate, PON/ Paraoxonase, RfD/
Reference Dose, sem/ standard error of the mean, TCVP/ tetrachlorvinphos.
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A. Human health and safety

A.1. Product Profile
Diazinon-based collars for cats and dogs manufactured by Beaphar for Masterpet
Corporation Limited are collars containing 15% w/w diazinon. Cat collars weigh
14 g and contain 2,1 g diazinon per 1 collar. Dog collars weigh 24 g and contain
3,6 g diazinon per 1 collar. The collars are claimed to be effective for up to 5
months against fleas. This long-lasting effect is achieved by the slow release of
diazinon from the collars when worn by the animals.
On the product label is stated that it is important to continue treatment
throughout the year. No data is available on the duration of animal treatment
with the collars in the field. It is assumed that the collar will only be used when
fleas are actually present in the environment or on the animals. Generally the flea
season period is approximately 5 months every year.
With respect to the assessment of human health and safety, the duration of
human exposure to diazinon from diazinon-based collars could be defined as subchronic (14-364 days) or chronic (≥1 year).
A.2. Reference dose
The reference dose (RfD) ERMA has used to assess human risks for diazinonbased collars is an ADE of 0.000013 mg/kg bw/day;
The NOEAL used for setting this RfD was the NOEL in 90-day and 52-week
oral studies in dogs of 0.1 ppm (equals 0.004 mg/kg bw/day) based on
inhibition of plasma cholinesterase (ChE) at 0.5 ppm.
Justification for using the inhibition of plasma ChE as key event in setting
the RfD; The chronic inhibition of plasma cholinesterase is thought to be
biologically significant because of its capacity to disrupt the human
ghrelin/des-acyl ghrelin system, which is important in the mode of action of
human-relevant diseases, e.g. obesity.
Uncertainty factors that were selected to set the RfD are
i)
variation in human subpopulations (10),
ii)
extrapolation of data from organisms to humans (10),
iii) and completeness of biological or toxicological data (3).
Justification for uncertainty factor i) is the variation in human serum
paraoxonase (PON) activity. PON is involved in the deactivation of diazinon
(diazoxon) and a decreased activity would lead to a higher susceptibility to
diazinon-related adverse effects.
Uncertainty factor iii) is based on several uncertainties with respect to
diazinon and its other potential effects in the human body.
There are no objections against using the uncertainty factors i) and iii), Beaphar
actually supports them. However, there are some questions raised due to some
other aspects in setting the RfD, which will be appointed in the following sections.
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A.2.a.

Diazinon-induced inhibition of plasma ChE activity – human
versus other organisms

Rats would generally have lower levels and/or activity of enzymes that are
involved in drug deactivation than humans. [Liu et al, 2011] Hence, rats would be
more susceptible for potential diazinon-induced inhibition of plasma ChE activity.
This finding would justify using NOAEL and LOAEL values in rat studies to set a
RfD and not using (or at least using a much lower) uncertainty factor ii).
A counterproposal for the RfD would in this case be the NOAEL in the 103-week
oral study in rats based on the decrease in plasma ChE activity devided by
uncertainty factors i) and iii), which would be (0.005 mg/kg bw/day) / 30 =
0,0002 mg/kg bw/day. {Matches RfD set by EFSA, WHO/FAO and US EPA}
Literature on the human versus canine susceptibility to diazinon-induced
inhibition of plasma ChE could also contribute to this justification, but was not
found before the deadline of this submission.
A.2.b. Chronic versus sub-chronic exposure
Taking into account the product profile, the human exposure to diazinon from
diazinon-based collars may be defined as sub-chronic.
A counterproposal for the RfD would in this case be the NOAEL in the 90-day oral
study in rats based on the decrease in plasma ChE activity devided by uncertainty
factors i) and iii); (0.04 mg/kg bw/day) / 30 = 0,0013 mg/kg bw/day.
A.2.c. Key event – plasma versus erythrosyte ChE
Plasma cholinesterase (ChE) is used as a biomarker for exposure to ChEinhibiting insecticides like diazinon. However, plasma ChE activity inhibition would
not be directly correlated with the prevalence of adverse effects [Povey, 2010].
Furthermore, the ghrelin/des-ghrelin pathway is affected by chronic inhibition of
plasma ChE activity. [ERMA200398] Since plasma ChE activity can be influenced
by multiple parameters, especially in situations of chronic inhibition, it is assumed
that diazinon’s effect on plasma ChE activity and disruptions the ghrelin/desghrelin pathway are not directly linked. This justifies the use of erythrosyte ChE
activity inhibition as key event in setting the RfD for risk assessment {matches
key events used by EFSA, WHO/FAO and US EPA};
Chronic exposure
A counterproposal for the RfD would in this case be the NOAEL in the 103-week
oral study in rats based on the decrease in erythrosyte ChE activity devided by
uncertainty factors i) and iii), which would be (0.07 mg/kg bw/day) / 30 =
0,0023 mg/kg bw/day.
Sub-chronic exposure
A counterproposal for the RfD would in this case be the NOAEL in the 90-day oral
study in rats based on the decrease in erythrosyte ChE activity devided by
uncertainty factors i) and iii), which would be (0.4 mg/kg bw/day) / 30 = 0,0133
mg/kg bw/day.
Human data could be used in this case; the NOAEL in the 42-day oral study was
0.02 mg/kg (only dose tested), which would result in a RfD of 0.0007 mg/kg
bw/day.
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Referring to the application of ERMA on page 13 is stated that “An Acceptable
Daily Exposure (ADE) of 0.000013 - 0.0002 mg/kg bw/day is proposed.”
Altogether, to Beaphar’s opinion the use of RfD of 0.0002 mg/kg bw/day can be
justified in the human risk assessment with respect to diazinon-based flea and
tick collars.
A.3. Human Risk Assessment
ERMA used data on tetrachlorvinpos (TCVP) collars from a study of Davis et al,
2008;
When the RfD is reset on 0.0002 mg/kg bw/day, RQ can be divided by
0.0002/0.000013=15.4. This results in more acceptable RQs;
Table 3.3m in the ERMA application: Scenario V6 Risk quotients (RQ) for
users of flea collars:
Worst Case
Best Case
Exposure
RQ
Exposure
RQ
(μg/kg b.w./day)
(μg/kg b.w./day)
Adult (hand)
12
60 => 4
0.017
0.1 => 0.006
Adult (hug)
181
906 => 59
0.23
1.1 => 0.07
Child (hug)
242
1208 => 78
0.3
1.5 => 0.1
Child (hand86
430 => 28
0.11
0.5 => 0.03
to-mouth)
Child (total)
328
1640 => 106 0.41
2.1 => 0.14
In the study of Davis et al. the method to assess the exposure to TCVP;
An adult operator wearing cotton hand gloves rubbed a treated animal for 5
minutes on specified locations on dogs treated with TCVP collar.
A.3.a. Human exposure to diazinon from diazinon-based collars
Human exposure to diazinon was evaluated by measuring the carry over of
diazinon to pig skin samples that were firmly stroked back and forth for 10 times
along the back of dogs treated with diazinon collar [Beaphar BV, 1999]. The
results of the amount of diazinon in the pig skin samples are displayed in the
table below.

Cats (n=10)

average
sem
Dogs (n=10) average
sem

Diazinon carry over (μg/cm2)
day 14
day 28
day 42
0,43
0,36
0,39
0,11
0,07
0,11
0,45
0,71
0,60
0,09
0,14
0,07

Note that a collar was used that had larger dimensions and subsequently
contained a larger amount of diazinon than the collar marketed in New Zealand.
Both collars are 15% w/w diazinon collars. The collar used in the carry over study
had a specific weight of 0.66 g/cm, the collars marketed in New Zealand have a
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specific weight of 0.37 g/cm. Results should be corrected with a factor of
0,37/0,66=0,56.
A.3.b. Assumptions in human risk assessment
ERMA included human exposure to diazinon due to hugging treated animals.
Beaphar unfortunately cannot deliver data on human exposure to diazinon in this
scenario. However, toxicity studies were performed by NOTOX in 1999 with
Beaphar’s heavier diazinon collar (0.66 g/cm) that conclude that the diazinonbased collars do not have to be classified as dangerous substance causing acute
dermal toxicity, skin irritation nor skin sensitisation (see appendices 1-3 of the
Masterpet&Beaphar’s submission to the application of ERMA200398).
Assumptions will only be made with respect to diazinon exposure to toddlers due
to hand-to-mouth contact when petting an animal treated with diazinon-based
flea collar and were copied from ERMA’s application:
BW of toddlers BW 15 kg.
Hand palm surface of 20 cm2
Hand-to-mouth frequency of 1 event/hour
Exposure duration of 2 hours/day
Saliva extraction factor of 0.5 (50% of available substance on hands.
RQ is calculated by dividing the actual or expected exposure to diazinon in mg/kg
bw/day by the applicable RfD.
RQ≤1 is acceptable.
A.3.c. Risk assessment
Average exposure 0,27 ug/cm2 (0,49*correction factor 0,56 (section A.3.a.)).
Preliminary carry over results (diazinon in cotton gloves after 10 firm strokes
back and forth the back of dogs) in a study performed by Pathophy (France) on
behalf of Beaphar France with respect to a 0,37 g/cm 15% w/w diazinon collar
supports this exposure value. Average carry over results were observed to be
less.
User Risk Assessments according to the described methods in the ERMA
application;
Toddlers exposure to diazinon due to hand-to-mouth contact when petting an
animal treated with diazinon-based flea collar;
A child (15 kg) is exposed to potential dose of 50% * 0,27 μg/cm2 * 20 cm2 * 1
event/hour * 2 hours/day = 5,4 μg/day. That is 0,36 μg/kg bw/day (sub-)chronic
oral exposure.
Taking into account the RfD of 0,0002 mg/kg bw/day, the risk quotient (RQ) in
this exposure scenario is 2.
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B. Availability of alternative flea and tick products that are similar or less
hazardous
In its application ERMA states the following;
4.1.3 The Agency has not gathered detailed information on the
comparability of the alternatives, particularly:
i. Relative efficacy;
ii. The suitability of the alternatives;
iii. Human health and environmental risks posed by the alternatives;
iv. Comparability of the properties for which diazinon is valued, such as
broad spectrum activity.
4.3.4 Tables 4.5 and 4.6 confirm that diazinon is of greater potential risk to
human health than many of its alternatives (i.e. the RfD and AOEL values
are lower for diazinon), better than some alternatives, worse than others for
aquatic toxicity. The Agency considers Tables 4.5 & 4.6 provide a better
indicator of relative potential risk than classifications by themselves
although these data cannot be taken as a measure of risk since they do not
take exposure into account.
4.3.5 The Agency identified the following sources of uncertainty in
performing this comparative analysis:
i. Hazard is not an indication of the risk posed by a substance, since
exposure is not taken into account, but it can be used as an indicator of
potential to cause effects.
ii. There may be additional alternative active ingredients to those considered
here;
iii. Restricting the suite of pesticides may limit the number of modes of
action leading to a reduced ability to manage pest resistance.
6.1.7 If the use of diazinon was restricted or prohibited, users would seek
alternative substances or management options. The Agency has reviewed
(Section 4) information on the availability of alternative substances and their
hazard, but notes a paucity of information to properly evaluate:
i. relative efficacy;
ii. the suitability of the alternatives;
iii. human health and environmental risks posed by the alternatives;
iv. comparability of the properties for which diazinon is valued, such as
broad spectrum activity;
v. relative cost of the alternatives.
Herewith ERMA admits that the (availability of data for the) investigation of the
hazardousness of available alternatives was insufficient and that there is no
adequate support to conclude similar or less hazardous alternatives are available.
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Discussion and Conclusion
In this report Beaphar BV showed the risks on human health and safety due to
the use of diazinon-based collars can be expected to be substantially less than
was laid out in the application of ERMA.
There can be argued a lot about the representativeness of the RfD used in
human risk assessment and the methods used in assessing the human
exposure to diazinon from diazinon-based collars, but Beaphar would like to
sketch a bigger picture; In practice, adverse events only become evident in
humans (e.g. sheep farmers and banana workers [Hofmann et al, 2009;
Wesseling et al, 2002]) that are assumed to be exposed to diazinon in a
considerably higher extent than humans exposed to diazinon from diazinonbased flea collars. Beaphar did not receive any complaints on the diazinonbased collars with respect to human health and safety.
In a study with sheep farmers in the UK the exposure to diazinon was
evident by the presence of metabolites in urine. However, inhibition of
plasma ChE activity was observed to be significant in only a few farmers.
[Povey, 2010]. No data was found with respect to the activity of plasma ChE
in diazinon-collar-exposed humans. However, Davis et al showed that no
changes in plasma ChE were observed in dogs treated with 15% w/w TCVP
collar. This supports the argumentation that exposure to OP impregnated
collars would not result in inhibition of plasma ChE activity in humans.
Altogether, the key event ERMA uses for setting the RfD, that is the
inhibition of plasma ChE activity, is not likely to occur in the field in humans
exposed to diazinon-based collars, not even in humans exposed to higher
amounts of diazinon.
Based on the above argumentations on human health and safety it is reasonable
for ERMA to at least recommend a similar phase-out period for diazinon-based
flea and tick collars as for diazinon-based sheep dips , that would be 3 years.
Moreover, this report would justify the withdrawal of the diazinon-based flea and
tick collars from the preliminary list of recommended revoked approvals for
further importation or manufacture, because Beaphar, or basically ERMA,
furthermore showed that the use of the argument that similar or less hazardous
alternatives would be available is unfounded.
Regarding the regulatory history of diazinon Beaphar would furthermore like to
note the following; Indeed diazinon was not included on Annex I of the Directive
[referring to section 2.3.7: 91/414/EEC], but this does not mean it cannot be
used in the European Union. Directive 91/414/EEC concerns plant protection
products; Diazinon cannot be used in plant protection products anymore in the
EU. However, diazinon can still be used in veterinary medicinal products that
have a valid or future valid Marketing Authorisation [Directive 2001/82/EEC].
In conclusion, Beaphar considers the presence of diazinon-based collars on the
list of revoked approvals for further importation and manufacture unfounded and
applies for the withdrawal of these products from that list. At least until the RfD
used in the human risk assessment has been reconsidered and the human risk
assessments of diazinon-based collars versus alternative products have been
compared.
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Appendices
Beaphar BV. Diazinon carry over of animals treated with diazinon collar. Dermal
exposure of humans. Internal publication O23166, 1999.
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Summary
Fleacollars ате used to kill ectoparasites оп dogs and cats. ТЬе mode of action is based оп the fact that
the collar is releasing а sшаll ашоuпt of active ingredient to the skin and fur of the апiшаl.
Ectoparasites соше in contact with the active and get killed.
During the application period of а fleacollar, huшапs соше in contact \vith the fur ofthe animals. During this
contact, the human will get in dermal contact with the active ingredient in the fiл. The actives used to kill
ectoparasites can have а toxic effect оп ЬитаПБ. ТЬе extent of the toxic cffeet is dependent of the daily
dosage of active ingredient the human is exposed to Ьу dermal contact to the animal. Fшihеrmorе the
exposure to diazinon at application ofthe fleacollar could result in а toxic effect to the human. For thc safety
of the applier and the humans wmch соте in contact with the animal it is песеББату to quantify the diazinon
carry over at contact.
ТЬе

goal of tms study is:

- Quantify the ашоunt of diazinon carried over to the human at application ofthe fleaeoHar.
- Quantify the ашоuпt of diazinon carried over to the human when there is contact with а treated animal.
For the investigation ofthe diazinon carry over, ftesh pig ears were used to rub ofthe aniшаls and the coHars.
The ашоunt of diazinon found baek in the еат шаtеriаl is an indication for the carry over of diazinon to
humans. Тlle Margin of Safety between the estimated human exposure and the sub-acute dermal NOEL for
rabbits ( 1 mglkg bw) is calculated.
lt apears that the Margin of Safety for the average and the шахimum exposure to diazinon is [OI adults at
least 556 at average daily exposure and 161 at шахimum exposure. For cmlderen the Margin of Safety is
at least 303 at average daily exposure and 85 at mахiшum exposure. lt is unlikely that ап pharmacological
or toxicological effect оп huшапs will occur wllen they соше in contact with dogs or cats treated 1,vith а
diazinon fleacollar.
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1. Introduction
Fleacollars аге used to kill ectoparasites оп dogs and cats. ТЬе mode of action is based оп the fact tbat
the соНаг is releasing а sшаll ашоuпt of active ingredient to the skin and fur of the апiшаl.
Ectoparasites соше in contact with the active and get killed.
During the application period of а fleacollar, humans соше in contact with the fur ofthe aniшаls. During tllis
contact, the huшап will get in dermal contact with the active ingredient in the fur. The actives used to kill
ectoparasites сan have а toxic effect оп humans. ТЬе extent ofthe toxic effect is dependent ofthe daily
dosage of active ingredient the huшan is exposed to Ьу dermal contact to the aniшаl. Furthermore the
exposure to diazinon at application ofthe fleacollar could result in а toxic effect to the Ьuшan. Рог tl1e safety
ofthe applier and the humans which соше in contact with the aniшаl it is necessary to quantify the diazinon
carry оуег at contact.
ТЬе

goal ofthis study is:

- Quantify the amount of diazinon carried оуег to the human at application oftl1e fleacollar.
- QuantifY the amount of diazinon carried оуег to tl1e huшan when there is contact with а treated aniшаl.
For the investigation of the diazinon carry оуег, ftesh pig ears were used to rub of the апiшаls. Тhe amount
of diazinon found back in the ear шаtеriаl is an indication for the carry оуег of diazinon to huшans.
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2. Materials and methods

2.1. Fleacollars
flеасоПагs containing

15%w/w of diazinon are used in the study. The specific weight of the col1ars is 0.66
article пшnЬег and ашоuпt are specified in table 1.

g!cm.

ВаtсhпшnЬег,

ТаЫе

l' Used f1eacol1ars
Article по.
41165

Batchno.
617143

Amount
20 pieces

ТЬе

f1eacollars were пшnЬегеd with ап unique пшnЬег before application. ТЬе numbers were melted in the
соНаг. ТЬе fleacollars are taken оп the day of application to the kennel where the animals are stored. То
ensure that the col1ars аге not removed Ьу playing action ofthe animals, the col1ars аге secured afteT
application Ьу а plastic strip fixed just after the buckle. ТЬе preparatiol1 ofthe соНагБ and the application
were done according SOP-023166.006

2.2. Test system dogs
The dogs weTe housed at the folIowing addтess:
• Kennel de Morgenstond
• Hoek39
.4271 DH, Dussen, The Netherlands

2.2.1. Animals
Теп dogs ofvariable weight and hair length were СЬОБеп ftom t11e population аушlаЫе il1 the kеnпеl. From
these animals the fol1owing parameters were registered:

- Body measurements, weight,

Бех

and hair length.

From the body measurement8, the surface ofthe аШmаl i8 calculated. Тhe registration ofthe рагашеtегs and
calculation ofthe body surface аге done accordil1g SОР-О2З166-005

2.2.2. Identification animals
ТЬе animals were identified Ьу а label ПШllЬег. ТЬе labe18 with the пшnЬег were fixed to
insecticidal collar.

а

separate поп

2.2.3. Housing dogs
The animals were individual housed in steel cages wit11 а сопсгеtе floor. The cages \-vere cleaned daily witIJ
water after removing tl1e al1imals ftom the cages. At dry whether, the animals were daily taken out [or У2 to 1
hours. Dиriлg cleaning and taking out the animals it was prevented that the animal got wet. \\Ъеп it rained,
tl1e animals wcre not takel1 out iп the ореп air.
Vепtilаtiоп was done оп а паturаl way Ьу allowing the outside air to pass through Н1е cages. No hеаtiпg was
used dшiпg the test. T11e lightnil1g occurred Ьу dayIight.
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2.2.4. Feeding dogs
Тlle animal

were fed Ьу weight Ьу several commercial ауаilаЫе feeds. Water was provided ad libltum.

2.3. Test system cats
cats were housed at the following address:
• Кеnnеl de Morgenstond
• Hoek39
.4271 DH, Dussen, ТЬе Netherlands

ТЬе

2.3.1. Animals
Теп Еиroреan short hair cats ofvariable weight were СЬОБеп [roт (Ье population available in the kennel.
From these animals the following parameters were registered:

- Body measurements, weight, and

Бех.

From tlle body measurements, the surface of the animal is calculated. ТЬе registration of (Ье parameters and
calculation ofthe body surface are done according SOP-023I66-00S

2.3.2. Housing cats
ТЬе animals were housed Ьу group in steel cage with а concrete floor. Cat boxes were placed in the cage for
urination and defecation. ТЬе cat ЬохеБ were filled with woodshaving which was refteshed daily. When
necessary, (Ье concrete floor ofthe cage was cleaned with water. It was prevented tlle animals got wet during
the test.

Ventilation was done оп а natural way Ьу allo\ving the outside air (о pass through the cages. No heating was
used during (Ье test. ТЬе lightning occurred Ьу daylight.
2.3.3. Feeding cats
Food and water were provided ad libltum. During the study, several commercial available feeds were used.
2.3.4. Identification cats
ТЬе animals were identified Ьу а label number.
insecticidal соllаг.
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2.4. Sampling and analysis
Animals \vere rubbed witll а fresh piece of pork ear. The
analysed Ьу HPLC.

aтount of diazinon

carried over to the pork ear was

2.4.1. Preparation ofthe pork ears
The pork ears are supplied Ьу:
DUMECOOlst
Industrieweg l6
8121 BZ Olst, The Netherlauds
0

Ears are соПесtеd and stored at а temperature of О - 7 С within 2 hours after slaughtering the pigs. From the
pig ears, square pieces of 10 х 6 ст were cut.ln the comers ofthe square piece, round holes with а diarneter
of 4-6 mm were made. The pieces were numbered and weighted and stored for use at О - 7 ОС.
2.4.2. Sampling animals
The pork ears were acclimated at roот temperature. The sarnpling of an animal was done Ьу two persons. А
latex glove was put оп Ьу the operator А. Over this glove, the pork ear was fixed оп the inside ofthe hand Ьу
binding it tight around the hand with а [оре. The long side ofthe ear piece transverse to the hand. The holes
in the ear piece are used to fix the roре.
Operator В fixed the animal while operator А rubs the back ofthe animal intensively from the back ofthe
skuП to implant ofthe tail and back to the sсuП. This procedure was repeated ten (10) times per animal.
After rubbing, the piece of ear was removed from the hand an put into а plastic bag. The bag was lаЬеПеd
with: Animal number; соПar number; Number ear; Preparation date ear and Sarnpling date. After saтpling
the ear was transported at а temperature ofO - 7 С to t]le Beaphar laboratory. In tlle laboratory several
saтples of 4 ст 2 were punched out ofthe centre ofthe ear. These samples were frozen to а temperature <l8°C until analysis.
0

1t was taken care that the complete procedure from соПесtiоп ofthe ears to freezing ofthe sarnples at the
laboratory lasted not more than 48 hours. The sampling procedure was carried out according to SOP023166.006
2.4.3. Sampling tleacollars.
Just before applying the flеасоПars, тЬ sarnples were taken from the flеасоПar strips according SOP023166.007 Ьу rubbing the strip ten (10) times with а pork ear piece. The further treatment ofthe samp]e
was done in the saтe way as described in part 2.4.2.
2.4.4. Analysis
ТЬе

4 ст 2 saтples were analysed а! the Beaphar laboratory according method MET-LAВ-BEA-AOOI17
(version l). (See appendix 1). This method is validated under project number 023167.
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2.5. Study design
2.5.1.

Pre~treatment

procedure

Rub samples were taken fi-om the untreated animals according to SOP~023166.007.After taken the samples,
the animals were treated with the f1eacol1ar according to SOP-023166.006. Furthennore, during the
treatment procedure, rub samples were taken :trom the соПаг strip according SOP-023166.006.
2.5.2. Treatment procedure
At testday t=0, the collars were applied to the animals according SOP-023166.006. ТЬе excess of соПаг at
application was cut ofand send to Beaphar. At t= 14,28 and 42 days after application ofthe f1eacol1ars тиЬ
samples were taken пот the animals according to SOP-023166.007. Because the analysed amounts of
diazinon in the material showed по increase :trom day t= 28 to t =42, the study was stopped at t= 42 days.
2.5.3. Post treatment procedure
After the study, the collars were removed :&от the animaIs. For each соПаг the weight was dеtеnniпеd.

2.6. Data analysis
From the analytical results, the average сагту over of diazinon to the 5ample material i5 caIculated ( Х) [от
each test day. Furthennore the standard deviation (cr) was calculated. Fюm these data the maximum сагту
over of diazinon was calculated according fonnula 1.

D max = Х +3*а
Where:
а

(1)

= Estimated maximum diazinon carry over
= Аverage сагту over
= Standard deviation

When fonnula 1 i8 used, the probability that the сагту оует is higher than Dтax i8 8maller than Р<О.ОО 1.

2.7. Administration
Аl col1ected documents and raw data are stored according SOP-R&D-Oll.
years.
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3. Results
3.1. Used animals and dosage оС fleacollar

(ТаЫе2)

Six (6) male and (4) female cats with an average body weight of 3.7 kg were used in the study. Тl1e
average weight of the collar strip applied to them had а length of 26.0 ст and а weight of 19.1 g. The
average estimated body surface of the cats was 2660 ст 2 • This results in an average dosage of 7.3 ±
1. о mg of diazinon fleacollar per square centimetre body surface.
Two (2) mа]е and (8) fema]e dogs with ап average body weight of 9.2 kg were used in the study. The
average weight of the collar strip appJied to them had а ]ength of 34.5 сm and а weight of 24.1 g. The
average estimated body surface of the dogs was 4621 сm 2 • This results in an average dosage of 5.5 ±
1.2mg of diazinon fleacollar per square centimetre body surface.
3.2. Carry over diazinon from the fleacollar to the pig ear (table 2 and 3)
The average сапу over from the fleacollar to the pig ear is for the cats 0.74 ± 0.56 p,g diazinon/cm2
pig ear. In dogs the average carry over is 0.44 ± 0.66 p,g diazinonlcm2 pig ear. App1ying formu]a 1 оп
both figures gives the same result for D max = 2.4 p,g diazinon / сm 2 pig ear.
3.3.

Сапу

over diazinon from cats to the pig ear (table 2)

The average сапу over of diazinon оп testday t=O is 0.08 p,g/cm 2 . Оп testday 14, 28 and 42 the
average сапу over of diazinon was 0.43 ± 0.36 p,g/cm 2 ; 0.36 ± 0.22 p,g/cm 2 and 0.39 ± 0.35
p,g/cm 2 • This results in а тахiшит сапу over of Drrшx = 1.5 p,g/cm 2 (t= 14); 1.0 p,g/cm 2 (t=28) and
1.5 p,g/cm 2 (t=42).
3.4.

Сапу

over diazinon

Сгот

dogs to the pig ear (table 2)

The average сапу over of diazinon оп testday (=о is 0.06 p,g/cm 2 • Оп testday 14,28 and 42 the
average сапу over of diazinon was 0.45 ± 0.30 p,g/cm 2 ; 0.71 ± 0.45 p,g/cm 2 and 0.60 ± 0.23
p,g/cm 2 • This results in а maximum сапу over of Drrшx = 1.3 p,g/cm 2 (t= 14); 2.1 p,g/cm2 (t=28) and
1.3 p,g/cm2 (t=42).
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4. Discussion

For

а

safety evaluation of the diazinon

ПеасоНаг,

the foHowing items have to

Ье

taken in concideration:

• about the dermal effects of diazinon to humans, по studies аге known. ln а subacute dermal toxicity
study in rabbits Ьу Tai & Katz (1984), а NOEL of 1 mg/kg bw is established, The LOEL of 5 mg/kg
bw is based оп the inhibition of the cholinesterase activity in the brain,
• l! is по! clear if 10 strokes оуег the fuH back of the animal is representative for the average owner, It
сап Ье assumed there is а large variation in animal-human contact,
• the average handsurface of а 75 kg adult in The Netherlands is for two hands 0.093 m 2 , This is 233
сm 2 for опе palm of the hand (Bremmer, 2000, RIVM герог! 612810 009),
• the average handsurface of а 2 уеаг old child ( ± 12,5 kg) in The Netherlands is 70 сm 2 for one palm
of the hand (Bremmer, 2000, RIVM герог! 612810 009),
4.1 Exposure of humans to diazinon originating from the fur
Margins о/ Sa/ety .
With help of the results оп the diazinon саггу-оуег measurements and а handsurface of 233 сm 2 for а
75 kg adult and а handsurface of 70 ст 2 for а 2-уеаг old child with а weight of 12.5 kg, the human
exposure to diazinon is calculated for the average and the тахiшит estimated exposure. ТЬе results аге
given in table 5. With help of these figures, the Margin of Safety сап Ье calculated between the
estimated exposure and the NOEL of 1 mg/kg bw,
It apears that the Margin of Safety for the average and the maximum exposure to diazinon is for adults
а! least 556 а! average dai1y exposure and 161 а! maximum exposure. For childeren the Margin of
Safety is а! least 303 а! average daily exposure and 85 а! maximum exposure. These Margins of Safety
аге acceptable.

4.2. Exposure of humans to diazinon originating from the fur
Dermal exposure caused Ьу contact to the diazinon соНаг (оnlу а! application so only for adults)
appears to Ье as average 2.3 II-g/kg bw and а! а maximum of 7.4 II-g/kg bw. The Margin of Safety
between this exposure and the subacute dermal NOEL for diazinon of 1 mg/kg bw is acceptable.
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5. Conclusion
It apears that the Margin of Safety for the average and the maximum exposure to diazinon is for adults
at least 556 at average daily exposure and 161 at maximum exposure. For childeren the Margin of
Safety is at least ЗОЗ at average dai!y exposure and 85 at maximum exposure. lt is unlikely that an
pharmaco!ogica! or toxico!ogical effect оп humans will оссur when they соте in contact with dogs or
cats treated with а diazinon fleacollar.

decembeг.

1999

page

10

Везрhзr B.V., Р.О. Ьох 7, 8100 АА Rззltе, Тhe NеthеrlзndS

Diazinon Сапу Over of Animals Treated with Diazinon FlеасоllаГS.Dепnаl Exposure of Humans.

023166

ТаЫе 2: Speeifieation animals and applied amount of flеаеоПат

Speeies

Animal

Date

Sex

по

Са!

Са!
Са!
Са!

Са!
Са!
Са!
Са!
Са!

Са!

Ayg=
S!d=
Dog
Dog
Dog
Dog
Dog
Dog
Dog
Dog
Dog
Dog
Ayg=
S!d=

Hair
length

Age

1
2
3
4
5
6
7
8
9
10

28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99

male
male
female
male
male
male
female
female
female
male

short
short
short
short
short
short
short
short
short
short

Гуеат]
1.5
7
6
3.5
2
4
8
4
1.5
3

121
122
123
124
125
126
127
128
129
130

28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99
28-9-99

female
female
male

short
short
short
short
sllOrt
short
short
shor!
short
short

4
3
3
1
5
4
6
2
2
5

decembeг.

1999

[етаlе

female
female
[етаlе
[етаlе
[етаlе

male

Weight

Surface

fkg]

Гст 2 ]

3
5
3
4
4
4
3
3.5
2.5
5
3.7
0.9
12
13
11
10
13
8
6
6
6
7
9.2
2.9

2558
2537
2120
2132
2926
2878
2821
2776
2531
3321
2660
366
6460
5506
3262
6340
5445
4435
3492
3882
3759
3626
4621
1213

СоПат а!

Leng!h
Гc~]
65.5
65.3
65.3
65.5
65.3
65.3
65.4
65.2
65.4
65.0
65.3
0.1
65.4
65.3
65.7
65.4
65.2
65.2
65.3
65.1
65.3
65.2
65.3
0.2

СоПаг

start
Weight

not used
Length Weight
[gl
Гст]
46.0
24.89
36.5
22.75
38.3
23.56
39.2
24.06
38.7
24.36
36.5
22.78
39.2
24.93
40.8
25.19
40.2
25.03
37.5
23.99
39.3
24.2
2.8
0.9
29.2
18.74
26.3
16.06
28.7
17.95
29.3
18.03
24.1
15.46
31.7
20.09
33.3
21.14
34.8
21.64
36.8
23.98
34.3
21.49
30.9
19.5
4.0
2.7

[gl

43.27
42.97
42.82
42.50
43.51
43.14
43.94
43.36
43.03
44.06
43.3
0.5
44.26
42.53
43.76
43.22
43.48
43.55
43.50
43.11
44.65
43.44
43.6
0.6
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СоПат

Гет]

used
Weigh!
[g]

19.5
28.8
27.0
26.3
26.6
28.8
26.2
24.4
25.2
27.5
26.0
2.7
36.2
39.0
37.0
36.1
41.1
33.5
32.0
30.3
28.5
30.9
34.5
4.1

18.38
20.22
19.26
18.44
19.15
20.36
19.01
18.17
18.00
20.07
19.1
0.9
25.52
26.47
25.81
25.19
28.02
23.46
22.36
21.47
20.67
21.95
24.1
2.4

Length

Dosage
соПаг

mg/cm 2 ]
7.19
7.97
9.08
8.65
6.54
7.07
6.74
6.55
7.11
6.04
7.3
1.0
3.95
4.81
7.91
3.97
5.15
5.29
6.40
5.53
5.50
6.05
5.5
1.2
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т аbl е

А тоип! о f

3

Aniта1по

]

2
1

;)

4
5
6
7
8
9
10
Avg=
Std=

4

.
А тоuпt оfd'IaZ1ll0П

Aniтаlпо

]21
122
123
124
125
126
127
128
129
130
Avg=
Std=
D mn , [)

Not

ears use
Testday
28
0.58
0.32
0.43
0.05
0.41
0.]6
0.62
0.12
0.21
0.69
0.36
0.22
].0

РЩ

-

D mш =

т а blе

d'IaZlllOn
.
[I/.щ!ст
/ 2] recovered fr от thе
В]апс
CoHar
]4
0.22
0.00
0.23
0.66
0.00
0.29
0.]8
0.53
0.29
1.13
0.00
0.41
1.19
0.44
0.58
0.16
0.00
0.09
0.77
0.00
1.34
].98
0.06
0.35
0.38
0.00
0.19
0.40
0.05
0.61
0.74
0.08
0.43
0.56
0.15
0.36
2.4
1.5

апа1уsеd

[IMglcm
/ 2] recoveredfrom thе

CoHar

Вlaнc

0.06

0.00
0.00
0.17
0.00
0.00
0.24
0.00
0.18
0.00
0.00
0.06
0.]0

П.а.

0.71
2.10
0.09
0.02
0.16
0.47
0.20
0.14
0.44
0.66
2.4
because the samp1e was ]ost Ьу

023166

or cats
42
0.17
0.07
0.82
0.12
0.21
0.12
0.68
0.06
0.85
0.86
0.39
0.35
1.5

ears used ~or dogs
Testday
28
42
].04
0.84
0.64
0.53
0.28
0.63
1.48
0.66
0.24
0.42
0.51
0.61
0.33
0.35
0.85
0.21
1.11
0.32
1.18
0.87
0.7]
0.60
0.23
0.45
2.1
1.3
error.

РЩ

14
0.85
0.58
0.07
0.28
0.81
0.81
0.48
0.17
0.35
0.12
0.45
0.30
1.3
ап апа1уtlса1

ТаЫе

5: Theoretic huтап derma1 exposure to diaziпоп огigiпаtiпg from the апiта1 fur апd Магgiп of
Sа ~ety (MOS) to t h е suЬacute d erma1 NOEL
Dog
Cat
Махiшит
Average
Average
Maximum
Chi1dren
Exposure
11.8 JLg/kg
2.2 Mg/kg
8.4 JLg/kg
3.3 JLg/kg
(MOS= 303)
(MOS= 85)
(MOS= 455)
(MOS= 119)
Adu1ts
6.2 JLg/kg
Exposure
].2 JLg/kg
4.7 JLg/kg
1.8 JLg/kg
(MOS=
161)
(MOS= 833)
(MOS= 213)
(MOS= 556)

december, 1999

page

12

Beaphar B.V.,

Р.О. Ьох

7,8100

АА

Raalte,

ТЬе

Netherlands

Diazinon Carry Over of Animals Treated witb Diazinon Fleacollars.Dermal Exposure of Humans.

023166

6 LITERATURE

Bremmer, 2000
Report 612810 009
Rijks Instituut voor Millieu (RlVM), Zeist
Tai & Katz, 1984
G24'480 tech: 21-day derma1 toxicity study in rabbits.
Ciba Geigy

december, 1999

page

13

ВеарЬаг В. V., Р.О. Ьох

Diazinon

Сапу

7, 8100

АА

Raalte,

ТЬе

Netherlands

Over of Anima!s Treated with Diazinon F!eacoHars.Derma! Exposure of Humans.

023166

APPENDIX 1
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Analytical Method (R&D)
OOCUMENT

: MET-LАВ-ВЕА-АОО1l7

ОRлFТЕО ВУ

R&DDEPT

APPROVED

LABORATORY

ВУ

D1az1non analvs1s 1n Dork ears
COPYNR

:1

ISSUE

:1

ОАТЕ

: 05-oct-1999

RБУОАТЕ

PRINCIPLE:
This method describes ап an1ytical method to analyse diazinon in pork ears. ТЬе атоun! of diazinon in the
pork ear is compared with diazinon reference material to establish the content оГ diazinon in the sample. То
соаес! for anу material losses during preparation of the samples, anethol is used as intemal standard.

EQUIPMENT,

SЕТТINGS

At'\fD REAGENTS:
: LAВ-614 Gi1son
Detector
: Арр lied biosystem
Integrator
: HP intergrator 3396 А
Ритр
: Gilson рuшр 307
Injection
: Rheodyne 7125 20 1l1100p
Autosampler
: Gilson 231
Column
: Inertsil 5-0DS-2 150*4.6 тт
Chrompack са! по : 29426
Prefi]ter
: Acro LC3A 0.45 mm
Flow
: 1,5 mllmin
Wavelength
: 248 nm
Sensitivity
: 0.01
Fi1ter rinse time : 0.1
НPLC

(

CHEMICALS:
Diazinon
Demineralized water
Acetonitril
Methanol
Anethol

: Riedel de Наеп
: Beaphar
: Merck 14291
: Merck 106018
: Merck 800429

Eluens
Make а mixture оГ 70 volumes оГ acetonitril with 30 volumes оГ demineralized water.

РRБРАRАТЮNS:

Extract10n soIution
Weigh 32.5 mg anethol, accuracely weighed, into а 50 тl volumetric flask. Dissolve and dilute to volume
with methanol (Уl). Pipette 2.5 тl Уl into а 500 тl volumetric flask and dilute to volume with methanol
(У2).

Reference soIut1on 1
Dissolve 1О mg of diazinon, accuracely weighed, to 50.0 тl with the extraction solution. Pipet 0.5
solution in а 100 тl volumetric flask and bring to 100 тl with extraction solution.
Reference solution II
Prepare reference solution П as reference solution I.
BEAPHAR, Researcl! and Development Dept.

Analytical Method
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Sample preparation
Detennine the weigth and surface ofthe pork ear (= total sarnple). Take
ст 2 exactly detennined) [гот the centre of the pork ear and weigh.

а

sarnple of ± 4

ст 2

(two pieces of2

Testsolu tion
Си! the sample in small pieces with а food processor add 5.0 gram NaS0 4 . Put the sarnple into а 100 тl
erlenmeyer and add 1О тl extraction solution.
Shake [ог one hour. Centrifuge (Ье solution at 5300 RPM - 2 minutes.
Filter the solution carefully through а syringe-filter with the help of а plastic hypodennic of2.5 тl and inject
into the HPLC system.

БТАВILПУ SYSTEM

Take reference solution 1 and inject this solution а! least [ош times in the HPLC. Ca1culate the average
(AAl) and the relative standard deviation (STDA1) ofthe diazinon and anethol areas for reference solution
1. STDAl ofthe [ош analysis has (о Ье smallerthan 10.0%.
Repeat this operation until the system is stable.

ОUALПУ СНЕСК INTERNAL STANDARD AND REFERENCE SOLUTION
Analyse reference solution П three times with the HPLC. Calculate the average (АА2) and the relative
standard deviation (STDA2) ofthe diazinon and anethol areas. STDA2 ofthe three analysis has (о Ье
smaller then 10.0%.

The relative deviation

ofl(AAl-АА2)I/АА1

* 100% has (о Ье smaller than 5.0%.

When the ca1culated values are not within the limits, make new solutions and repeat the procedure.

SAi\IPLE ANALYSIS
Inject each testsolution once in (Ье НPLC-system.

BEAPHAR, Research and Developmenl Dept.
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CALCULATION AL\10UNТ DIAZINON IN TESTSOLUTION
First the гесоуегу of anethol is calculated with fonnulas 1 and 2:

С

* CPF

_ ASamp"

Sample -

А

(1)

RF

Recovery% = Csamp /, * 100%
(2)
CRF
Where:
= Concentration anethol (mglml).
CSamp!e
= Агеа anethol in the extract.
= Агеа anethol in the reference solution.
= Concentration anethol in the reference solution (mglml).
CRF
Recovery% = Recovery anethol %
Thc amount of diazinon in the testsolutions is calulated according

_ !samp/a * Срр *

с

Sample -

А

ЯF

R

100

(о

forrnula 3:

(3)

есоуегу

уУЪеге:

CSarnple

= Concentration diazinon (mglml).
= Агеа

diazinon in the extract.
A RF
= Агеа diazinon in the reference solution.
CRF
= Concentration diazinon in the reference solution (mglml).
Recovery = Recovery anethol %.
ASample

calculations

ВЕАРНАК

аге

made with the spreadsheet program Microsoft Ехсеl version 5.0.

Researcll and Deve/apment Dept,

Аnаlуасаl

Method
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Al1a!ytica! Method (R&D)
DOCUMENT : МЕТ-LАВ-ВЕА-АОО1l7

Diazinon analvsis in pork ears
СОРУ NR.

:

ISSUE

: 1

ОАТЕ

: 05-oct-1999

1

R&DDEPT

ОRлРТЕО ВУ

LABORATORY
REV,DATE

НPLCLAВВаtсhш.

Eluens:

1) Acetonitril 70 v/v%

kol0mn:

л.=

(248

шn)

Date:
Chemicals
Name

demiwater 30 v/v%
Pressure:

Flow : 1.5 mllmin

Analyst:

Method printed

Batchno.

YES/NO

Content

weighed in date

Dlazinon
Anethol
Methanol
Acetonitril
Sodiumsulphate
Extraction solution (ExS)
Уl
Weigh in 32.5 mg
anethol
У2 Geplp. 2.5 тl Уl

Reference solution 1
Welgh ln 10 mg
Diazinon
'У2 Geplp. 0.5 тl Уl
Уl

i

Reference solution II
Welghln 10mg
Diazinon
У2 Geplp. 0.5 тl Уl
Уl

mg ln 50 тl
Methanol
тl lп 500 тl
Methanol

mg in 50 тl ExS
тl

тl
тl

тl

in 100 тl
ExS

тl

mg ln 50 тl
ExS
тl ln 100 тl
ExS

тl

lngevuld door

datum :

Gecontroleerd door

daturn :

тl

Analytical Method (R&D)
DOCUMENT : MET-LAВ-BEA-AOOl17
DRЛFТЕО ВУ

R&DDEPT

ЛРРRОVЕD ВУ

LABORATORY

Diazinon analvsis in oork ears
СОРУ NR.

:

ISSUE

: 1

ОАТЕ

: 05-oct-1999

1

REV.DATE

S amples

k ears.

рог

Total sample

I: .

ш

Day

А.111mаlш.

МI

Surfaee
rem21

I Weight
rmgl

Analytieal sample
Surface
2

Геш 1

I

М2

М3
М4
>

М5
Мб
М7

М8
М9

MIO
MII
M12
МlЗ

M14
M15
,M16
M17
M18
M19

,

М20
М21
М22
М23

I
I

М24

Ingevuld door

daturn :

Gecontroleerd door

daturn :

Weight
fmgl

Лrеа diazinon

Лrеа

anethol

""1:\<..

~'
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STATEMENT OF GLP COMPLIANCE

NOTOX B.V., 's·Hertogenbosch, The Netherlands
The study descгibed in this report has Ьееп correctly reported and was conducted
;п compliance w;th the most recent ed;t;on of:
The

ОЕСD

Principles of Good Laboratory Practice

,,.
which аге esse~~ially in conform~ty with~
United States Food and Drug Adm;n;stration. Title 21 Code of Federal Regulations
Part 58.
United States Enviгonmental Protection Agency (FIFRA). Title 40 Code of Federal
Regulations Раг! 160.
United.States Environmental Protection Agency (TSCA). Title 40 Code of Federal
Regulat;ons Раг! 792.
Japanese Ministry of Agriculture, Forestry and Fisheries. 59 NohSan,
Notifications No. 3850.
Japanese Ministry of International Trade and Industry. Kanpogyo No. 39
Environmental Agency, Kikyoku No. 85.
Japanese Ministry of Health and Welfare. Ordinance NO.21.

Study Director:
Drs. д.Н.В.М. уап Huygevoort

·~)
_.._~: .....
Date:

Management:
Drs. W.J.A.M. Fr;el;ng

t...Q.

1
Date:

'Э I От I нэ:вэ

"
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QUALITY ASSURANCE STATEMENT

NOTOX В. V.

I

I

S

-Hertogenbosch

I

The Netherlands

This report was audited Ьу the NOTOX Quality Assurance Unit to ensure that the
methods and results accurately reflect the raw data.
"

The dates of Quality Assurance inspections and audits аге given below.
Ouring the on-site inspeetions proeedures applieable to this type of study were .
inspected.
REPORTING DATES

OATES OF QAU INSPECTIONS/
AUOITS

...:
I

t

on-site inspeetion(s)

~

1;

'.;
"6

1
·1

8

23 April 1999

21 April 1999
protocol inspection(s)

14 April 1999

14 April 1999

1
J
f
'1

report audH(s)

1

1
8

14 July 1999

14 July 1999

Head of Quality Assurance:

C.J. Mitchell B.Se.

Oate:

1.0"1- -G\".

I
;j

i

••

1
j

I
I

',.
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SUMMARY

Assessment of acute dermal toxicity with DIAZINON VLOOIENBAND in the rat.
The study was carried out based оп the guidelines described in: ЕС Commiss;on
Directive 92/69/ЕЕС, Part В.3. "Acute Toxicity-Dermal' and ОЕСD NO.402, 'Acute
Dегтаl Toxicity·.
Ап extract of
зех Ьу deгmal

DIAZINON VLOOIENBAND was аdmiлistегеd to five Wistar rats of each
application at 2000 mg/kg body weight for 24 hours. Animals were
subjected to daily obseгvations алd weekly dеtегmiлаtiол of body weight.
Macгoscopic examination was performed оп the day of death ог after terminal
sacrifice (day 15).
No test substance related moгtality occurred.
15 minutes after appl;cat;on of the bandage.
Red sta;n;ng of the neck was noted ;п опе male
signs were noted ;п the апу of the an;mals.

Опе

оп

male (Animal

по

1) died within

day 2. No further clinical

The changes noted in body weight gain were considered to

Ье

normal.

No abnormalities were found at macroscopic post mortem examination of the
an;mals.
The·death of таlе.по 1 was considered ;nciden~al due to the technical
difficult;es noted at treatment and s;nce по corroborat;ve f;nd;ngs were noted
;п апу of the animals. This ап;та' was excluded from ;nterpretat;on of the
outcame of th;s study and th;s event was considered not to have affected the
study integr;ty.
The dermal LD SO уаlие of ап extract of DIAZINON VLOOIENBAND
establ;shed ta exceed 2000 mg/kg body we;ght.
~

;п

Wistar rats was

Based оп these results and accard;ng ta the Ее cr;ter;a far class;f;catian and
labell;ng requ;rements far dangerous substances and preparat;ons (Guidel;nes in
Comm;ss;an Direct;ve 9З/21/ЕЕС), DIAZINON VLOOIENBAND daes по! have to Ье
class;f;ed and has по obligatary label1;ng requ;rement far dermal taxic;ty.

1,
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PREFACE
Sponsor

Beaphar
Р.О.

В.У.

Вох

7

RAALTE
The Netherlands
8100

дд

Study Mon;tor

Ir. J.C.T. van den Eertwegh

Test;ng Facility

NOTOX В.У.
Hambakenwetering 3
5231 00 's-Hertogenbosch
The Netherlands

Study Director

Drs.

Study Plan

Start
End

А.Н.В.М. уап

Huygevoort

20 April 1999
Мау 1999

4

TEST SUBSTANCE
The sponsor is responsible for the completeness and GLP Compliance of all test
substance data.
Identification
Diazinon vlooienband
Chemical пате
Diaz;non (active ingredient)
Oescription
Grey solid (flexible)
Batch
617138
~
Composition
15% diazinon
Test substance storage At гоот temperature in the dark
Stability under storage
conditions
Stable
Expiry date
12 ОесетЬег 2002
Preparation:

8
I

I

f!
,l

The study was carried out with ап extract of the test material in ап extracting
medium of 5% (у/у) ethanol (Merck, Germany) in 0.9% physiological saline
(Lansberg, Uden, The Netherla~ds).
The test material was reduced to pieces of less than 0.5 ст in аll dimensions.
For each тl of extracting medium, 0.2 gram of material was used. дl1 glass ware
was cleaned thoroughly with а chromic acid/sulfuric acid cleansing mixture,
fol1owed Ьу rinsing with tap·w~ter and Milli·Q water. Prior to use аl1 glass
ware was sterilized for 3 hours in а stove at approximately 160 0 С. Cutting
utensils and tweezers were cleaned with 70% ethanol.·
Extraction was done for 72±2 h at 37±2 ОС. The temperature during extraction was
measured. Within 1 hour after the extraction, the container was shaken and the
extract was decanted immediately into а dry, sterile vessel. The extract was
stored between 20 and ЗООС and used within 24 hours after the extraction
procedure.
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PURPOSE AND RATIONALE

..

.

~

The object;ve of th;s study was to assess the tox;c;ty of the test substance
when adm;n;stered to rats as а single dermal applicat;on.
Th;s study should prov;de а rat;onal basis for risk assessment in man.
The dermal route was selected as it ;s а poss;ble route of human exposure during
manufacture, handl;ng ог use of the test substance .
GUIDELINES

.:

.

~.

As required Ьу .the Dutch Ас! оп Animal Experimentation, the study protocol was
rev;ewed and ag~eed Ьу the Art;cle 14·funct;onary and the Eth;cal Committee of
NOTOX. The study procedures described in this report were based оп the following
gu;delines:
European Community (ЕС), Counc;l D;rect;ve 67/548/ЕЕС, Аппех У, Part В, Methods
for the determ;nat;on of Toxic;ty, as last amended Ьу Comm;ss;on Direct;ve
92/69/ЕЕС, В.3: "Acute Tox;c;ty·Dermal". Official Journal of the European
Commun;ties No. L 383, 1992.
Organisation for Есопот;с Co·operation and Oevelopment (ОЕСО), ОЕСD Guidelines
Testing of Chemicals, Section 4, Health Effects. No. 402, "Acute Dегтаl
Toxicity", Paris Cedex, 1987.

[ог

ARCНIVING

NOTOX В.У. will arch;ve the fol10wing data for at least 10 years:
raw data, protocol, report and test substance reference sample.
No data will Ье w;thdrawn w;thout the sponsor's wr;tten consent.
TEST SYSTEM
Spec;es

Number of an;mals
Age and body we;ght

Rat, Wistar strain Crl:(WI) 8R (outbred, SPF·Qual;ty).
Recogn;sed Ьу ;nternat;onal gu;del;nes as the recommended
test system (e.g. ОЕСD, ЕС).
Source: Charles R;ver Deutschland, Germany.
5 males and 5 females (females' were null;parous and поп
pregnant) .
Young adult an;mals (арргох. 9 weeks old) were selected.
80dy we;ght var;ation did not exceed +/. 20% of the sex
теап.

Identif;cat;on

Earmark

,,

.'f

•
t

Ii

ANIМAL

i

Condit;ons
Д; г -cond·; t; oned гоот with арргох ;mate 1у 15 а; r changes рег hour'" and the
env;ronment controlled w;th optimal conditions cons;dered as being а temperature
of 21°С and а relative hum;dity of 50%. Fluctuations from these optimal
condit;ons were noted, but were considered по! to have affected study ;ntegrity.
Lighting was 12 hours artific;al fluorescent light and 12 hours dark рег day.
- Page 6 -
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DIAZINON VLOOIEN8AND
r

Accommodation
Individually, housed in labelled polycarbonate cages containing purified sawdust
as bedding material (Woody SPF, supplied Ьу В.М.!., Helmond, The Netherlands,
from 3 Мау 1999 onwards: SAWI, Jelu Werk, Rosenberg, Germany). Certificates of
analysis were examined and then retained in the NOTOX archives.
Acclimatisation period was at 1east 5 days before start of treatment under
laboratory conditions.
Diet
Free access to standard pel1eted 1aboratory anima1 diet (from Carfi1 Quality
BVBA, Oud-Turnhout, Belgium). Certificates of analysis were examined and then
retained in the NOTOX archives.
~.
Water
Free access to tap-water. Certificates of quarterly analysis were examined and
then retained in the NOTOX arch;ves.
TREATMENT
hea1th inspection was performed prior to commencement of treatment, to ensure
that the animals were in а good state of hea1th. Special attention was pa;d to
the skin to Ье treated, which was intact and free from апу abnormality.

А

Method

Dегтаl

Clipp;ng

Опе

app1ication.

day before exposure (day -1) ап агеа of approximate1y
the back of the animal was cl;pped.

5х7 ст оп

Application

The extract was applied in ап агеа of арргох. 10% of the
tota1 body surface, i.e. арргох. 25 cm z for males and 18
cm Z for females. The test substance was held in contact
w;th the skjn w;th а dressing, consisting of а surgical
gauze pat~h , successively covered w;th aluminium fo;l.
and СоЬап flexible bandage. А р;есе of Micropore tape
was addit;onally used for fixation of the bandages in
females опlу.
'. Suppliers: Utегmбhlеп Medical Саге, Utrecht, The Netherlands
(surg;cal gauze) and ЭМ, St. Paul, U.S.A. (СоЬап & М;сгороге).

From опе таlе (Animal по 1), the bandage sl;pped from the
treated агеа immediately after application and therefore
the bandage was applied far а second time. This event was
eva1uated Ьу the study director and cons;dered not to
have affected the study integrity.
Frequency

Single dosage,

оп

day 1.

.

Dose level (volume)

2000 mg/kg (10

т1

extract /kg) body weight .

1

Application per;od

~

3

f

·24 hours, after which dressings were removed and the skln
cleaned af residual test substance using water.

t

f

r

!

!

!
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08SERVATIONS
Mortality/Viability

Twice daily. The time of death was recorded as precisely
as possible.

Body weights

Days 1 (pre·administration), 8 and 15.

Сl;п;саl

signs

At periodic intervals оп the day of dosing (day 1) and
опсе daily thereafter, until day 15. The time of onset,
degree and duration were recorded and the symptoms graded
according to fixed"scales:
Maximum grade 4: grading s1ight (1) to уегу severe (4)
Maxim~m grade 3: grading slight (1) to severe (3)
Maximum grade 1: presence is scored (1).
At the end of the observation period, аll survlvlng
animals were sacrificed Ьу asphyxiation using ап
oxygen/carbon dioxide procedure and subjected to
necropsy. Descriptions of all internal macroscopic
abnormalities were recorded.

INTERPRETAТION

No stat;st;cal analys;s was performed.
The results were evaluated according to the ЕС criteria for classif;cation and
label1;ng requ;rements for dangerous substances and preparations (Guidelines in
Comm;ssion D;rect;ve 9З/21/ЕЕС).
'!.,

'"
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RESULTS
Mortal,ty
No test substance related mortality occurred.
application of the bandage оп day 1.

Опе таlе

(Animal

по

1) died after

Cl,n;cal S,gns
Red sta,n'ng of the neck was noted in опе таlе
s'gns were noted in the апу of the an'mals.

оп

day 2. No further cl,nical

Body We,ght
The changes not~d ;п body weight gain ;п survlvlng males and females were with;n
the range expected for rats used ,п this type of study and were therefore
considered not ,ndicat,ve of tox'city.
Macroscop1c F1nd1ngs.
No abnormalities were found at macroscopic post mortem examinat;on of the .
animals.
CONCLUSION
The death of male по 1 was considered incidental due to the technical
difficulties noted at treatment and since по corroborat,ve f,ndings were лоtеd
in апу of the animals. This animal was excluded from ,nterpretation of the
outcome of this study and this event was considered not to have affected the
study integr;ty.
The dermal lDSO value of ап extract of DIAZINON VlOOIENBAND in Wistar rats was
established to exceed 2000 -mg/kg body we'ght.
8ased оп these results and accord;ng to the ЕС cr;ter,a for class;f;cat;on and
labell;ng requirements for dangerous substances and preparat,ons (Gu,delines ;п
Comm,ss;on D;rect;ve 93/21/ЕЕС), DIAZINON VlOOIENBAND does not have to Ье
classif,ed and has по obl;gatory labell'ng requ,rement for dermal toxic;ty.
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TABLE 1: MORTALITY
MALES
NUMBER OF DECEDENTS AFTER TREATMENT
Test da'{
Hours after treatment

1

О

1
2

1
4

2

3

4

5

6

7 8

9 10 11 12 13 14 15

1·

Group 1 (2000 MG/KG)

• The death о' mаlе по 1 was considered incidental due to the technical difficulties noted at treatment
and since по corroborative findings were noted in апу о' the animals. This animal was excluded from
interpretation о' the outcome of thls study and this event was considered not to have affected the study
integrity...
.

NUMBER OF DECEDENTS AFTER TREATMENT
Test da'{
Hours after treatment
Group 1 (2000

1

О

1
2

1
4

2

3

4

5

6

7

8

9 10 11 12 13 14 15

МG/KG)

,

.-0;>
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TABLE 2: CLINICAL SIGNS
MALES
GROUP 1 (2000 MG/KG)
.

;

Test day
Time after
ANIМAL

.:.!

'.: \8

treat~ent.

2

3

4

5

6

7

8

9 10 11 12 13 14 1!

5

6

7

8

9 10 11 12 13 14 lS

МАХ.

GRADE

NUMBER

SIGNS

1

NO CLINICAL SIGNS NOTED

2

NO CLINICAL SIGNS NOTED

3

NO CLINICAL SIGNS NOTED

4

NO

5

SKIN I FUR I PLUМAGE
RED STAINING (NECK)

CLINICA~

1 1 1
024

Hours:

•

+

.

.

1

.

.

1 1 1
024

2

3

4

SIGNS NOTEO
. (3)

•

FEМALES

GROUP 1 (2000 MG/KG)
Test day
T;me after treatment. Hours:
ANIМAL
NUмeER

SIGNS

6

NO CLINICAL SIGNS NOTED

МАХ.

GRAOE

7

NO CLINICAL SIGNS NOTED

8

NO CLINICAL SIGNS NOTED

9

NO CLINICAL SIGNS NOTEO

10

NO CLINICAL SIGNS NOTEO
= s1gn not observed

= observat1on not performed

+ = an1mal dead

'"
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TABLE З: ВОDУ WEIGHTS (GRAM)
GROUP { SEX

/.

ANIMAL

~"

15

оду

8

319
359
358
361

339
389
385
389

333
16
5

349
20
4

376
24
4

6
7
8
9
10

240
226
243
250
232

250
240
246
252
241

264
245
252
259·
252

MEAN

238

246
5
5 "

254

1
2
3
4
5
MEAN
ST.OEV.
N

GROUP 1 { FEМAlES
(2000 МG/KG)

оду

1

336"
306
341
344
340

GROUP 1 { МALES
(2000 MG/KG)

"."<

оду

ЗТ.ОЕУ.

N

9

5

7
5

" animal died with;n 15 minutes after applicat;on of the bandage.

18

'"
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TABLE 4: MACR05COPIC FINOING5
MALES
GROUP 1 (2000 MG/KG)
ANIМAL

(SPONTANEOUS ОЕАТН. 20·APR·99, ОДУ 1 AFTER ТRЕАТМЕNТ)

1

NO FINOINGS NOTED

ANIМAL

(SCHEOULEO NECROPSY.

2

04·МАУ·99.

ОАУ

15 AFTER TREATMENT)

NO F!NO!NGS NOTEO

ANIМAL

3

(SCHEDU~ED

NECROPSY. 04·МАУ·99, ОАУ 15 AFTER ТRЕАТМЕNТ)

(SCНEDULED

NECROPSY. 04·МДУ·99. ОАУ 15 AFTER ТRЕАТМЕNТ)

NO FINOINGS NOTED
ANIМAL

8

4

NO FINOINGS NOTED

ANlМAL

(SCHEDULED NECROPSY. 04·МДУ·99, ОДУ 15 AFiER ТRЕАТМЕNТ)

5

NO FINOINGS NOTEO

FEМALE5

GROUP 1 (2000 MG/KG)
ANIМAL

б

(SCHEOULED NECROPSY, 04·МдУ·99, ОАУ 15 AFTER ТRЕАТМЕNТ)

NO F!NDINGS NOTED
~IМAL

(SCHEDULED NECROPSY, 04·МдУ·99, ОАУ 15 AFTER ТRЕАТМЕNТ)

7

NO FINDINGS NOTED.
ANIМAL

(SCHEDULED NECROPSY, 04·МДУ·99, ОАУ 15 AFTER ТRЕАТМЕNТ)

8

NO FINOINGS NOTED
~IМAL

(SCHEDULED NECROPSY, 04·МДУ·99, ОАУ 15 AFTER ТRЕАТМЕNТ)

9

NO FINDINGS NOTED
~IМAL

(SC~EDULEO NECROPSY, 04·МДУ·99.

10

ОАУ 15 AFTER ТRЕАТМЕNТ)

NO FINDINGS NOTED

'"
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NOTOX Project 258536

DIAZINON VLOOIENBAND
STATEMENT OF GLP COMPLIANCE

NOTOX B.V., 's-Hertogenbosch, The Netherlands
The study described in this report has Ьееп correctly reported and was conducted
in compliance with the most recent edition of:
The

ОЕСD

which

аге

Principles

о'

Good Laboratory

Pra~t;ce

essentially in conformity with:

United States Food and Drug Administration. Title 21 Code of Federal Regulations
Part 58.

а

i

~ United States Env;ronmental
'~Regulat;ons Part 160.

f

Protection Agency (FIFRA). Title 40 Code of Federal

Un;ted States Environmental Protection Agency (TSCA). Title 40 Code of Federal
Regulations Part 792.
Japanese M;nistry о' Agriculture, Forestry and Fisheries. 59 NohSan,
Not;ficat;ons No. 3850.
Japanese Min;stry of International Trade and Industry. Kanpogyo No. 39
Environmental Agency, Kikyoku No. 85.
Japanese Min;stry of Health and Welfare. Ord;nance NO.21.

,
i

~

..

Study Director:
Drs. А.Н.В.М. уап Huygevoort'

Management:
Drs. W.J.A.M. Frieling

L..O.

"
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QUALITY ASSURANCE STATEMENT

NOTOX В. V.

I

I

S

-Hertogenbosch

I

The Nether lands

This report was audited Ьу the NOTOX Quality Аssuгалсе Uлit to ensure that the
methods and results accurately reflect the raw data.
The dates of Quality Assurance inspections and audits аге given below.
Ouring the on-site inspections procedures applicable to this type.of study wer~
inspected .
.

~

'It

't

JI.

.

)~.

1_

•.

~

REPORTING OATES

OATES OF QAU INSPECTIONS/
AUDITS
on-site inspection(s)
26

Мау

1999

26

Мау

15

Арг;1

1999

protocol inspect;on(s)
15 April 1999

1999

report audit(s)
13·July 1999

13 July 1999

Head of Quality Assurance:

C.J. Mitchell B.Sc.

d(~

~:Date::z.o·)

.

-С\'"

'"
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SUММАRV

Рг;тагу

sk;n ;rr;tat;on/corros;on study w;th DIAZINON VLOOIEN8AND
(4-hour sem;·occlus;ve appl;cat;on).

;п

the rabb;t

The study was carried out based оп the gu~del;nes described ;п: ЕС Comm;ssion
O;rect;ve 92/69/ЕЕС, 8.4, ·Acute Tox;c;ty . Sk;n ;rr;tat;on· and ОЕСО No.404,
·Acute Dегтаl Irr;tat;on/Corros;on·.
Three rabbits were exposed to moistened pieces of DIAZINON VLOOIENBANO, applied
onto clipped skin for 4 hours using а semi·occlusive dressing. Observations were
made 1, 24, 48 and 72 hours after exposure.
No sk;n ;rr;tat;on was caused

Ьу

4 hours of exposure to DIAZINON VLOOIEN8AND.

Based оп the results and according to the ЕС criteria for classificat;on and
label1ing requirements for dangerous substances and preparations (Guidelines
Comm;ssion Directive 93/21/ЕЕС) , DIAZINON VLOOIENBAND does not have to Ье
classified and has по obligatory labelling requirement for skin irritation.

\.
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DIAZINON VLOOIENBAND
PREFACE
Sponsor

Beaphar B.V.
Вох 7
8100 АА RAALTE
The Netherlands
Р.О.

8

Study Monitor

Ir. J.C.T. van den Eertwegh

Testing Facility

NOTOX B.V.
Hambakenweter;ng 3
5231 ОО 's-Hertogenbosch
The Netherlands

Study Director

Drs.

Study

Start
End

Рlап

А.Н.В.М.

18
21

Мау
Мау

van Huygevoort
1999
1999 .

TEST SUBSTANCE
The sponsor ;5 re5ponsible for the completeness and GLP Compl;ance of alt test
substance data.
Identif;cat;on
D;az;non vloo;enband
Chem;cal пате
D;az;non (act;ve ;ngred;ent)
Descr;pt;on
Grey s01;d (flex;ble)
Batch
617138
~,
Compos;t;on
15% d;az;non
Test substance storage At гоот temperature ;п the dark
Stabil;ty under storage
cond;t;ons
Stable
Ехр;гу date
12 ОесетЬег 2002
Stabil;ty ;п veh;cle
Water
:unknown

,8 Preparat ;оп

А

representat;ve part of the test substance was cut ;nto
two р;есез of approx;mately 1 х 3 ст. Immed;ately рг;ог
to appl;cat;on, опе s;de of the р;есе5 wa5 mo;stened w;th
water (M;11;·U) Ьу spray;ng to епзиге cl05e contact to
the sk;n. Subsequently, the. test substance was appl;ed
w;th the mo;stened s;de fac;ng the sk;n.

I

"о
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DIAZINON VLOOIEN8AND
г:

PURPOSE AND RATIONALE
The purpose of this primary skin irritation study was to assess the possible
irritation ог corrosion potential of а single dose of the test substance when
administered to the intact skin of rabbits.
This study should provide а rational basis for risk assessment in тап.
The аЬsепсе of skin pigmentation in the albino rabbit facilitates the evaluation
of induced skin reactions. The dermal route was selected because the test
substance тау accidentally соте into contact with the skin during manufacture,
handling and/or use.
GUIOELINES

8

As required Ьу the Dutch Act оп Animal Experimentation,' the study protocol was
reviewed and agreed Ьу the Article 14-functionary and the Ethical Committee of
NOTOX. The study procedures described 1П this report were based оп the following
guidelines;
European Community (ЕС), Council Oirective 67/548/ЕЕС, Аппех V, Part В, Methods
for the Determination of Toxicity, аз last amended Ьу Commission Directive
.
92/б9/ЕЕС, 8.4: "Acute Toxic;ty . Skin Irr;tation·. Offic;al Journal of the
European Communit;es No. L 383, 1992
Organisation for Economic Co-operat;on and Development (ОЕСD), ОЕСD Guidel;nes
for Testing of Chemicals, Section 4, Health Effects, NO.404: 8Acute Dегтаl
Irritation / Corrosion', Paris Cedex, 1992.
ARCНIVING

NOTOX B.V. wil1 archive the fol1owing data for at least 10 years:
raw data, protocol, report and test substance reference sample.
No data wil1 Ье withdrawn without the sponsor's written consent.

,8 TEST SYSTEM
Species

Number of animals
Age and body weight
Identification

Albino Rabbit, New Zealand White, (SPF·Quality)
Recognised Ьу international guidelines as the recommended
test system (e.g. ЕС, ОЕСD)
Source: ~Charles River Nederland, the Netherlands.
Э Animals of опе sex.
Animals used within the study were at least 6 weeks old
and body weights were less than 3.5 kg.
Earmark.

О"
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DIAZINON VLOOIENBAND
ANIMAL HUSBANDRY

Conditions
Air-conditioned гоот w;th approximately 15 air ehanges рег hour and the
env;ronment control1ed w;th optimal conditions eonsidered as being а temperature
of 21 С and а relat;ve hum;d;ty of 50%. Fluetuat;ons from these optimal
conditions were noted, but were eonsidered not to have affeeted study integrity.
Lighting was 12 hours artifieial fluoreseent light and 12 hours dark рег day.
0

Aecommodation
Individual1y housed in labelled eages with perforated floors (Seanbur, Denmark)
and equipped w;th ап automatic drink;ng system (ITL, Bergen, The Netherlands).
Acclimatisat;on period was at least 5 days before start of treatment under
laboratory cond;tions.
Diet
Standard laboratory rabbit diet (Charles River Breeding and Маiпtепапее Diet
Rabbits, Аltгоm;п, Gегmапу) арргох. 100 g. рег day. Certifieates of апаlуsis
were examined and retained in the NOTOX arehives. In addition, hay (BMI,
Helmond, the Netherlands) was provided оп ее а week.

(аг

Water
Free aeeess to tap-water. Certifieates of quarterly analysis were examined and
retained in the NOTDX arehives.
TREATMENT
Approximately 24 hours before treatment, the d.orsal fur was elipped with
eleetric clippers, exposing ап агеа of appraximately 150 square eentimeters
(10х15 ет 2 ). Whenever eonsidered necessary the treated skin areas were ге
clipped at least 3 hours before the observatians, to facilitate seor;ng.
А

health inspect;on was performed prior to the commeneement of treatment, to
ensure that the animals were ;п а good state of health. Spec;al attent;on was
paid to the skin to Ье treated, which was intact and (гее (гот abnormalit;es.

8

Each animal was treated Ьу dermal applicat;on of two pieces of 1 х 3 ст of the
test substance to the cl;pped skin of опе flank, w;th the mo;stened s;de fac;ng
the sk;n and the longest sides aga;nst each other. The test substance was
mounted оп М;сгороге tape', which was wrapped around the abdomen and secured
w;th СоЬап elastic bandage .
Four hours after the appl;cation, the dress;ng was removed and the skin cleaned
o~ res;dual test substance usirg water .
. Suppl;er:

ЭМ,

St. Paul, U.S.A.

000
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OIAZ1NON VLOOIENBANO
OBSERVATIONS
о'

:~

Mortality/Viability

Twice daily.

Toxicity

At least

Body Weight

Оау

Irritat ion

The skin reactions 'were assessed at approximately 1. 24,
48 and 72 hours after the геmоуаl of the dressings and
test substance. The )rritation scores and а description
of аll other (10саl)' effects were recorded. Adjacent
areas of the untreated skin of each animal served as
controls.

опсе

daily.

of treatment (prior to application).

The irritation was assessed according to the following numerical scoring system ..
At each observation, the highest scores given was recorded:

8

ЕRVТНЕМА

AND

ESCНAR FORМATION

No erythema
Уегу slight erythema (Ьагеlу percept1ble)
We 11 def fned erythema ..................................•..........................
Moderate to severe erythema .. ;,
Severe erythema (beet redness)
"

о

1
2

з'

4

. In cases where s;gns о' necras;s ог carros;on (fnjur;es in depth) prevent erythema
5cor;ng, the тах;тит grade far erythema (3 4) fs g;ven.
ОЕОЕМА FORМATION

No oedema
Уегу 51; ght aedema (bare 1у percept; Ы е)
Slight oedema (edges о' area we11 def1ned Ьу deffn;te rais1ng)
Moderate oedema (raised approx;mate1y 1 mm)
5evere aedema (raised more than 1 mm and extending beyond агеа
~

~
j

I- .
~ 18
;

О

1
2
э

а'

exposure)

4

HISTOPATHOLOGY
No histopaihology was performed .

.

~

5:

INTERPRETATION
The results were evaluated according to the Ее criteria for classification and
labelling requirements for dangerous substances and preparations (Guidelines in
Commission Oirective 9З/21/ЕЕС~.

I
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DIAZINON VLOOIENBAND
,

. i

;

RESULTS

,

~

}.
~

Irritat;on

f

~

No sk;n ;rr;tat;on was caused

Ьу

4 hours of exposure to DIAZINON VLOOIENBAND.

Corrosion
There was

по

ev;dence of

а

corros;ve

effe~t оп

the sk;n.

Colouration
No sta;ning of the treated skin

Ьу

the test substance was observed.

Tox;c;ty I Mortal;ty
No symptoms of system;c tox;c;ty were observed
per;od and по mortal;ty occurred.

;п

the an;mals dur;ng the test

8
CONCLUSION
~

э
~

Based оп the results and accord;ng to the ЕС cr;ter;a for class;ficat;on and
labell;ng requ;rements for dangerous substances and preparat;ons (Guidelines
Comm;ssion D;rective 9З/21/ЕЕС), DIAZINON VLOOIENBAND does not have to Ье
class;f;ed and has по obl;gatory' labelling requirement for sk;n ;rritat;on.
",

"0
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DIAZINON VLOOIENBAND

TABLE 1

INDIVIDUAL SKIN IRRITATION SCORES
Ап;та 1

ПО.

II

289

Time
Erythema
after
exposure

Oedema

291

290
Corrunents

Erythema

Oedema

Corrunents

Erythema

Oedema

1 hour

О

О

О

О

О

О

24 hours

О

О

О

О

О

О

48 hours

О

О

О

О

О

О

72 hours

О

О

О

О

О

О

TA8LE 2

MEAN VALUES DF SKIN IRRITATION SCORES (24, 48 and 72 h after exposure).
Дп;таl по.#

Меап

24

Erythema

289
·290
291

72 hours
Oedema

О

О

О

О

О

О

..

~

# .. Animal specifications:
Animal по.

289
290
291

Sex

At commencement of the study
Age (weeks)
Body weight (grams)

9
9
9

1266
1353
1665

\,

;".

• Page 10 •

Сопvnепts

"

"

NOTOX

•

ASSESSMENT OF CONTACT HYPERSENSITIVITY ТО
DIAZINON VLOOIENBAND,
IN

ТНЕ

ALBINO GUINEA PIG

(МAXIMISATION·TEST)
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NOTOX Substance 86589
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Hambakenwetering 3
р.о. Вох 3476, 5203 DL 's-Hertogenbosch. The Neth'erlands

Tel.: (073) 641 9575 Fax: (073) 641 8543 .

DIAZINON VLOOIENBAND

NOTOX Project 258547

1/"

STATEMENT OF GLP COMPLIANCE

NOTOX B.V., 's-Hertogenbosch, The Netherlands
The study described in this report has Ьееп correctly reported and was conducted
in compliance with the most recent edition of:
The

ОЕСО

which

аге

Principles of Good Laboratory Pract;ce
essentially in conformity with:

The United States Food and Drug Administration. Title 21 Code of Federal
Regulations Part 58.
,~

The United States Environmental Protection Agency (FIFRA). Title 40 Code of
Federal Regulations Part 160.
The United States Environmental Protection Agency (TSCA). Title 40 Code of
Federal Regulations Part 792.
Japanese Ministry of Agriculture, Forestry and F;sher;es (59 NohSan,
Notificat;ons No. 3850).
Japanese M;n;stry of International Trade and Industry (Kanpogyo No. 39
Environmental Agency, Kikyoku No. 85).

Study D;rector:
Drs. А.Н.В.М. van Huygevoort

•..
~~
I
..

Oate:

...

16 }Uj '3~':J

Management:
Drs. W.J.A.M. Fr;el;ng

"-.о..

~

.

Date:

f

I
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DIAZINON VLOOIENBAND
1:

QUALITY ASSURANCE STATEMENT

NOTOX В. V.

I

15

-Hertogenbosch

I

The Nether lands

This report was audited Ьу the NOTOX Quality Assurance Unit to ensure that the
methods and results accurately reflect the raw data.
The dates of Quality Assurance inspections and audits аге given below.
During the on-site inspect;ons procedures аррl;саЫе to th;s type of study were
inspected.
REPORТING

DATES OF QAU INSPECTIONS/

DATES

AUDIТS

on-site inspection(s)

:8
J1

27 Арг;1 1999 .
21 Мау 1999
21 June 1999

27 April 1999
21 Мау 1999
21 June 1999
protocol ;nspection(s)

14

14 April 1999

Арг;'

1999

report audit(s)

15 July 1999

15 July 1999

C.J. Mitchell B.Sc.

Head of Quality Assurance:

Л/~.

~~
Date: 20'
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DIAZINON VLOOIEN8AND
5UММARY

Assessment for Contact Hypersensitivity to
the Albino Guinea.Pig (Maximisation Test).

ап

Extract of DIAZINON VLOOIENBAND in

The study was carried out based оп the guidelines described in: 150 10993-10,
Biological evaluation of medical devices . Part 10. ЕС Comrnission Directive
96/54/ЕС, Part 8.6, '5kin 5ensitisation· апд ОЕСD No. 406, ·5kin 5ensitisation·
and based оп the rnethod described Ьу Magnusson and Kligrnan, ·A11ergic Contact
Derrnatitis in the Guinea Pig . 1dentification of Contact Allergens·.

I

The test was carried out with ап extract of the test substance in 5% (v/v)
ethano1 in phys{ologica1 sa1ine. The extraction was done for 72±2 h at 37±2 0 С. А
control extract blank was prepared at the sarne tirne and in the sarne way.
1n the Main study, ten experirnental anirna1s were intraderrnal1y injected with and
epiderrnal1y exposed to the undiluted test extract. Five control anirna1s were
'~sirni1ar1y treated, but with the extract blank. Approxirnate1y 24 hours before the
epiderrna1 induction exposure а11 anirna1s were treated with 10% 50S.
Two weeks after the epiderrna1 app1ication а11 anirna1s were cha11enged with the
undi1uted test extract and the extract blank.
No skin reactions were evident after the chal1enge exposure in the experirnenta1
and contro1 anirna1s.
No evidence was obtained that ап extract of D1AZINON VLOOIENBANO in 5% ethanol
in physio10gica1 saline had caused skin hypersensitivity in the guinea pig,
since по responses were observed in the experirnenta1 anirna1s in the cha11enge
phase.
This result indicates а sensitisation rate of О рег cent.
Based оп these resu1ts and according to the ЕС criteria for classification and
1abe11ing requirernents for dangerous substances and preparations (Guidelines in
Cornrnission Directive 93/21/ЕЕС), DIAZINON VLOOIEN8ANO does not have to Ье
;~classified and has по obligatory 1abel1ing requirernent for sensitisation Ьу skin
contact.
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DIAZINON VLOOIENBAND
PREFACE
Sponsor

Beaphar B.V.
Р.О.

Вох

7

8100 АА RAALTE
The Netherlands

э

Study Monitor

Ir .. J.C.T.

Testing Facility

NOTOX B.V.
Hambakenwetering 3
5231 00 's·Hertogenbosch
The Netherlands
.

Study Director
Laboratory Technician

Drs. А.Н.В.М. van· Huygeyoort
Cees Fryters

Study Plan

Start
End

уап

den Eertwegh

20 April 1999
2 July 1999

TEST SUBSTANCE

i

~

The sponsor is responsible for the completeness and GLP Compliance of all
test substance data.
Identification
Diazinon vlooienband
Diazinon (actiye ingredient)
Chemical пате
Description
Grey solid (flexible) ~
Batch
617138
15% diazinon
Composition
Test substance storage At гоот temperature in the dark
Stability under storage
conditions
Stable
Expiry date
12 DесетЬег 2002
PREPARATION OF EXTRACT
The study was carried out with ап extract of the test material in ап extracting
medium of 5% (v/v) ethanol (Merck, Germany) in 0.9% physiological saline
(Lansberg, Uden, The Netherlands).
The test material was reduced to pieces of less than 0.5 ст in all dimensions.
For each ml of extracting medi.um, 0.2 gram of material was used. All glass ware
was cleaned thoroughly with а chromic acid/sulfuric ac;d cleansing mixture,
followed Ьу rinsing with tap-water and Milli-Q water. Prior to use ·all glass
ware was sterilized for 3 hours in а stoye at approximately 1БО С. Cutting
utensils and tweezers were cleaned with 70% ethanol.
Extraction was done for 72±2 h at 37±2 ОС. The temperature during extraction
will Ье measured.~Within 1 hour after the extraction, the container was shaken
and the extract was decanted immediately into а dry, sterile vessel. А control
extract blank (extraction medium without the test material) was prepared at the
same time and in the same way. The extracts were stored between 20 and 30 С and
used w;thin 24 hours after the extraction procedure. Extracts (w/w) were
prepared prior to each dosing and dilutions were made in 5% (v/y) ethanol in
physiological saline.
О

0

I
<

I
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PURPOSE AND RAT10NALE
The purpose of th;s study was to evaluate whether ап extract of D1AZ1NON
VL001ENBAND ;п 5% ethanol ;п phys;olog;cal sal;ne ;nduces sk;n hypersens;t;v;ty
in gu;nea pigs after intradermal and epidermal exposure of the an;mals under the
cond;t;ons descr;bed ;п th;s report.
This study should provide а rationa1 basis for risk assessment in тап.
The Maxim;sation test ;s se1ected because it ;s regarded as the most sens;t;ve
and the preferred method w;th regard to testing for sensitisat;on potentia1.
GU1DEL1NES
As required Ьу the Dutch Act оп Ап;та1 Exper;mentat;on, the study protocol was,
rev;ewed and agreed Ьу the Art;c1e 14-funct;onary and the Ethica1 Comm;ttee of
NOTOX. The study procedures described ;п this report were based оп the fo110wing
guidelines and test method:'

8

1nternational Standard 1SO 10993-10, Bio10gica1eva1uation of medica1 devices Part 10: Tests for irritat;on and sens;t;zat;on, Chapter 6 (Sens;t;zat;on Tests)
and Annexes А, В, С and Е; 1995.
Еигореап Commun;ty (ЕС), Counc;l D;rect;ve 67/548/ЕЕС, as last amended Ьу
Comm;ss;on D;rect;ve 96/54/ЕС, Аппех V, Part В, Methods for the Determ;nat;on of
Tox;c;ty, В.6: ·Sk;n sens;tisation·, Officia1 Journa1 of the European
Commun;ties No. L 248, 1996.

Organ;sat;on for Economic Co-operation and Deve10pment (ОЕСD), ОЕСD Gu;de1ines
for Test;ng of Chem;ca1s, Sect;on 4, Hea1th Effects, No.406, ·Sk;n
Sens;t;sation·, Par;s Cedex, 1992.
~
·A11erg;c Contact Dermat;tis ;п the Guinea-P;g: 1dent;f;cat;on of Contact
A11ergens· Magnusson В. K1;gman А.М., 1970 publ;shed Ьу С.С. Thomas,
Spr;ngf;e1d, 111;nois, USA.
ARCHIVING

~ NOTOX B.V. w;11 arch;ve the fo110w;ng data for at 1east 10 years:

raw data, protoco1, report and test substance reference samp1e. No data wi11
w;thdrawn w;thout the sponsor's consent.

Ье

TEST SYSTEM
Spec;es

Number of an;ma1s
Age and body weight
Identification
Re1;ab;1;ty check

Н;та1ауап strain, а1Ь;по gu;nea p;g (SPF-qua1ity)
Recogn;sed Ьу ;nternationa1 gu;de1ines as the recomm~nded
test system (e.g. ОЕСD, ЕС).
Source : BRL Ltd., Base1, Sw;tzer1and.
Exper;menta1 group: 10 fema1es.
Gontro1 group
5 fema1es.
(fema1es were nu11iparous and non-pregnant).
Young adu1t an;ma1s (арргох. 5 weeks old, individua1 body
weights < 500 grams) were se1ected.
Еаг tattoo
The resu1ts of а re1;ab;1;ty test performed not тоге than
6 months prev;ous1y аге summarised in the Append;x.
Simi1ar procedures were used in the re1;abi1ity test and
;п this study.
Page 6
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OIAZINON VLOOIENBANO
ANIМAL

HUSBANORY

Conditions
Air-conditioned гоот with approximately 15 air changes рег hour and the
environment controlled with optimal conditions considered as being а temperature
of 21 0 С and а relative humidity of 50%. Fluctuations from these optimal
conditions were noted, but were considered not to have affected study integrity.
Lighting was 12 hours artificial fluorescent light and 12 hours dark рег day.
Accommodation
Group housing of 5 animals рег labelled metal cage with wire-mesh floors and
equipped w;th ап automatic drinking system (ITL, Bergen, The Netherlands). The
acclimatisation period was at least 5 days before the start of treatment under
laboratory condit;ons.
Oiet
Free access to standard guinea pig diet, including ascorbic acid (1000 mg/kg);
(Charles River Breeding and Maintenance Oiet for Guinea Pigs, Altrom;n, Lage,
Germany). Certificates of analysis were examined and retained in the NOTOX
'~ archives. Нау (B.M.I., Helmond, The Netherlands) was provided опсе а week.
Water
Free access to tap water. Certificates of quarterly analysis were examined and
retained in the NOTOX archives.
PRELIMINARY IRRITATION STUOY
The epidermal irritancy of ап extract of OIAZINON VLOOIENBAND in 5% ethanol in
physiological saline was investigated to sele~t test extract concentrations
suitable for the challenge phase in а preliminary irritation study. The test
system, procedures and techniques were identical to those 'used during the main
study, unless otherwise specified. The two animals selected were between 5 and 9
weeks old. No body weights were determined at termination.
Epidermal applications (two animals):
series of four test extract concentrations was used; the highest concentration
be;ng the undiluted extract. Two different concentrations were applied (0.5 тl
each) рег animal to the clipped flank, using Metal1ine patches! (2хЗ ст) mounted
оп Medical tape , whi~h were held in рlасе with Micropore tape
and subsequently
СоЬап elastic bandage . After 24 hours, the dressing was removed and the skin
cleaned of residual test extract. The treated skin-areas were assessed for
irritation 24 and 48 hours after exposure.
А

!... Supplier:

. Supplier:

LohmannGmbH, Neuwied, Germany
ЭМ, St. Paul, U.S.A.
..

Inadvertently, по animals were treated to select the concentrations to Ье used
for the intradermal and epidermal inductions. The undiluted extract was used for
the inductions. Based оп the absence of skin reactions after epidermal treatment
in the preliminary irritation study and based оп the skin reactions observed
after injection at the main study, the correct concentrations were used. This
event was considered not to have affected the study integrity.
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OIAZINON VLOOIENBANO
П'

MAIN STUOY

<'

INOUCTION - Experimental animals
Оау

1 The scapular region was clipped and three pairs of intradermal ;nject;ons
(0.1 ml/site) were made in th;s агеа as fol1ows:
А) Freunds' Complete Adjuvant (Difco, Detroit, U.S.A.). 1:1 with water
Гог ;njection (Fresenius AG, Bad Homburg, Germany).
B),The undiluted test extract.
'.
С) А 1:1 mixture of the undiluted test extract and Freunds' Complete
Adjuvant.

Note: Опе о' each pair was оп each side о' the midline and 'гот cranial А) Со cauda1 С).
Оау

3

Day 7

Оау

8

The dermal reactions caused
for irritation.

Ьу

the intradermal injections were assessed

The scapular агеа between the injection sites was cl;pped and
subsequently rubbed with 10% sod;um-dodecyl-sulfate (50S, Воот, Мерреl,
The Netherlands) in vasel;ne using а spatula. This concentration оГ 50S
provokes а mild inflammatory' reaction.
The 10% 50S treated агеа between the injection sites was treated with 0.5
of the undiluted test extract using а Metal1ine patch (2х3 ст) mounted
Medical tape, which was held in рlасе with Micropore tape and
subsequently СоЬап elastic bandage.

тl
оп

The dressing was removed after 48 hours exposure, the skin cleaned 'of
residual test extract and the dermal reactions caused Ьу the epidermal
exposure were assessed for irritation.
INOUCTION . Control animals
The control animals were treated as described for the experimental
animals, except that, instead оГ the test extract, the extract blank was
administered.
CHALLENGE .

8

Оау

22

Аll

animals

flank of аll animals was clipped and treated Ьу epidermal application
of the undiluted test extract and the extract blank (0.5 тl each), using
Metal1ine patches (2х3 ст) mounted оп Medical tape, which were held in
рlасе w;th Micropore tape and subsequently СоЬап elastic bandage.
Опе

The dressing was removed after 24 hours exposure and the skin cleaned of
residual test extract and extract blank. The treated sites were assessed
for chal1enge reactions-~4 and 48 hours after removal of the dressing.
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VLOOIENBANO

OBSERVAТIONS

-,

•

Mortality/Viability

Twice daily

Toxicity

At least

Body weights

Prior -to start and at termination of the study.

Irritation

Skin reactions were ~raded according to the following
numerical scoring systems. Furthermore, а descripti~n of
аll other (10саl) effects was recorded.
Whenever necessary, the treated skin-areas were clipped
at least 3 hours before the next skin reading to
facilitate scoring.

опсе

daily.

{

Grading Irritation Reactions * :

8

Erythema and eschar formation:
No erythema
S1 ight erythema (Ьаге1у percept;ble)
We 11- def 1ned erythema
_. . . . . . . . . . . . . . . . . . .
Moderate erythema
Severe erythema (beet redness) to slight eschar format;on (injur;es in depth) ..... , .....
Oedema formation:
No oedema
S11ght oedema (barely perceptible)
Wel1·def1ned oedema (edges of агеа well·def;ned Ьу def;n;te ra;s1ng)
Moderate oedema (ra1sed approx;mate1y 1 m;ll;meter)
Severe oedema (ra;sed тоге than 1 m111;meter and extend;ng beyond the
". Intraderma1 react10ns were asses5ed for erythema
necros;s.

оп1у ог,

о

1
2

з

4
О

агеа

of expo5ure) .

1
2
3
4

1f necrosi5 15 present, the diameter of

Grading Chal1enge Reactions:
No v;s;ble change
О; screte ог patchy erythema
Moderate and conf1uent erythema
. Moderate erythema and 5we 11 i "9
Intense erythema and 5we 11 ;П9

о

1
2
з

4

~ After the end of the study аl1 animals were k;11ed Ьу asphyx;ation us;ng ап
oxygen/carbon d;ox;de procedure.
INTERPRETAТION

The results for the exper;mental an;mals at the chal1enge phase were compared
w;th the results for the control an;mals. Pos;tive sk;n react;ons (grade 1.0Г
тоге) were considere~ s;gns of sens;tisation. provided that such reactions were
not observed ог were less pers;stent in the control group. А sens;t;sation rate
(%) was calculated as follows: the number of sens;t;sedan;mals as а proport;on
of the total number of an;mals in the exper;mental group.
The results were evaluated accord;ng tothe Ее cr;teria for classif;cat;on and
labell;ng requirements for dangerous substances and preparations (Gu;del;nes in
Commiss;on O;rective 9З/21/ЕЕС).
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RESULTS
PRELIMINARY IRRITATION STUOY

The resu1ts of the ep;dermal exposures for the se1ect;on of su;table test
extract concentrat;ons for the cha11enge phase ;п the Ма;п study аге descr;bed
;п ТаЫе

1.

Based оп the resu1ts, the und;luted test extract was se1ected for the cha11enge
phase. S;nce по s;gns of ;rr;tat;on were opserved to the und;luted test extract,
;t was dec;ded to treat а11 an;ma1s w;th 10% 50S approx;mate1y 24 hours before
the ep;dermal induction. The und;luted extract was used for the ;ntradermal and
ep;derma1 ;nduct;ons.
MAIN STUDY
Induct;on phase
The sk;n effects caused Ьу the ;ntraderma1 injections and ep;derma1 exposure
dur;ng the ;nduct;on phase аге g;ven ;п ТаЫе 2.
The reactions noted ;п the exper;menta1 and contro1 an;mals after the epiderma1
;nduct;on exposure were cons;dered to Ье enhanced Ьу the 50S treatment.
Challenge phase
No skin reactions were ev;dent after the cha11enge exposure
and control animals (see ТаЫе 3).

;п

the exper;mental

Toxlcity I Mortality
No mortality occurred and по symptoms of systemic tox;c;ty were observed
animals of the та;п study.

;п

the

Body Weights
Body we;ghts and body we;ght gain of experimental anima1s remained in the same
range as controls оуег the study period (see ТаЫе 4).

CONCLUSION
. No evidence was obta;ned that ап extract of OIAZINON VLOOIENBAND ;п 5% ethano1
;п physiolog;cal sal;ne had сачsеd sk;n hypersens;t;v;ty ;п the guinea pig,
since no·responses were observed ;п the exper;mental an;mals ;п the chal1enge
phase.
Th;s result ;ndicates а sens;t;sat;on rate of О рег cent.
Based оп these results and accord;ng to the ЕС cr;teria for class;f;cat;on and
labell;ng requ;rements for dangerous substances andpreparat;ons (Gu;delines ;п
Commission Oirect;ve 93/21/ЕЕС) , OIAZINON VLOOIENBANO does not have to Ье
class;f;ed and has по obl;gatory labelling requ;rement for sensit;sation Ьу skin
contact.
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TABLE 1: PRELIMINARY IRRITATION STUDY

SKIN REACTIONS AFTER EPIOERMAL EXPOSURE

.

}~

Body
Weight
(gram)

Animal
Number

с:

..

Сопе.

%

Time after exposure
48 hours
24 hours
Oedema
Erythema
Erythema
Oedema

"

~

,1
:~~.

322

61

312

62

"~l·

О

О

О

о

О

О

100
50

О
о

20
10

О

О

О

О

О

О

О

О

TABLE 2: INDUCTION READINGS

Intradermal Injeetion
(ОАУ 3)

Animal
Number

Control
31
32
33
34
35

'~8

.

Epidermal Exposure
(ОАУ 10)

А

В

N2
N1

Ео
Ео
ЕО
Ео
Ео

N2
N2
N3

О

Ео
ЕО
ЕО
ЕО
Ео
Ео
Ео
Ео
ЕО
ЕО

С

О

Erythema

Е3
Е3
Е3

Experimental
Е4
36
Е2
37
·Е3
38
Е2
39
Е4
40
Е2
41
Е3
42
43
Е2
Е2
.. 44
Е4
45

Oedema
О

О

О

О

О

Е4
Е4

4 k
О

О
О

Е3
Е2
Е2
Е2
Е4
Е2
Е3
Е2
Е2

4 k

О

О а

О

О

О

., N1

О

О

4 k

О

О а

О

4 k

О

О

а

О

О

а

О
О

4 k

:
\

А. 1:1 Mixture of FCA and water for injeetion.
В. Undiluted test extraet (Experimental); extraet blank.(Control).

С. 1:1 Mixture of FCA and undiluted test extraet (Experimental) оr extraet blank

(Control).
о. Undiluted test extraet (Experimental);
а.

extraet.blank (Control).

Small seabs, k. Seabs.

Skin effeets intradermal injeetions:
Е(.) Erythema (grade)
N(.) Signs of neerosis (тт in diameter).
•
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TABLE 3: CHALLENGE REAOINGS

~.

CHALLENGE
ANIMAL
NO.

Control
31
32
33

ОАУ 24

REAOINGS
Extract blank
100%#

ОАУ 25
СОММЕNТS
REAOINGS
100%#
Extract blank

О

О

О

О

О

О

О
О

О

О

О

О

~4

О

О

О

35

О

О
О

О

О

О
О

О

О

О
О

О
О

Experimental
36
37
38
39
40
41
42
43
44
45

О
О
О
О

О
О

О

О

О
О

О

О

О

О

О
О

О

О

О

О

О

О

О

О

О

О

О

О

О

О

О

О

#. Undiluted test extract.

•
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not
not
not
not
not
not
not
not
not
not

sensit i sed
sens;tised
sensitised
sens;t;sed
sensitised
sensitised
sens;tised
sensitised
sensitised
sensitised

DIAZINON VLOOIENBAND

NOTOX Project 258547

,Г

~

:

~.

TДBLE

ВООУ

4:

GROUP I SEX
GROUP 3 I
(CONTROL)

FEМALES

GROUP 4 I FEМALES
(EXPERIMENTAL)

WEIGHTS

ANIМAL

(grams)

ОАУ

1

ОАУ

340
296
358
344
305
329
27
5

475
426
524
476
426
465
41
5

36
37
38
39
40
41
42
43
44
45

331
312
337
283
316
270
344
347
339
350

461
393
450
401
405
358
464
447
458
494

MEAN

323
28
10

.~ЗЗ

31
32
33
34
35
MEAN
ST.OEV.
N

ST.OEV.
N

42
10
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SUMМдRY

д

j

reliability check is carried out at regular intervals to check the sensitivity
of the test system and the reliability of the experimental techniques as used Ьу
NOTOX. In this study, performed in March/April 1999, females of the albino
Himalayan (from BRL Ltd, Basel, Switzerland) were checked for the sensitivity to
ALPHA-HEXYLCINEOMICALDEHYDE, ТЕСН. 85%. The females were арргох. 4 weeks old
(individual body weights <500 grams) at commencement of the study. The study was
based оп the ОЕСО Guideline No. 406, the ЕС Directive 96/54/ЕС, Part В.6 and оп
the method described in 'Al1ergic Contact' Dermatitis in the Guinea-Pig:
Identification pf Contact Allergens' Magnusson and Kligman, 1970.
ALPHA-HEXYLCINEOMICALDEHYDE, ТЕСН. 85% (CAS по. 101-86-0) was fabricated under
lot по. 10021H~ (Aldrich Chemicals Со., Germany).

i

I

I

I

r

Test substance concentrations selected for this study were:
Intradermal induction: Д 5% solution in water (Mil1i-U, w/w).
Epidermal induction: undiluted.
Challenge: а 10% solution in water (w/w).
SKIN REACTIONS IN

ТНЕ

CHALLENGE PHASE (Numberof animals with skin reactions)
ALPHA-HEXYLCINEOMICALDEHYDE Concentration
10%
vehicle
24/48/72*
24/48/72*

I

Experimental group (10 females)
Score 2
Score 1
No reactions

8а/9Ы7с

2 /ld/3e"
О /0 /0

О
О

/0 /0
/0 /0
10/10/10

а.
Ь.
с,

Опе animal showed eschar formation and another showed scaliness.
Three animals showed eschar formation and four animals showed scaliness.
Аll animals showed eschar formation and/or scaliness.
d. Animal showed scaliness.
е. Опе animal showed eschar formation and scaliness.

8

Control group (5 females)
Score 1
No reactions
У.

g.

Опе
Опе

4 /3f/1f
1 /2g/4g

О

/0 /0

5 /5 /5

animal showed scaliness.
animal showed scaliness.

*'. time (hours) after the challenge exposure.

CONCLUSION
The skin reactions in the experimental animals observed in response to the 10%
test substance concentration in the chal1enge phase were considered indicative
of sensitisation, taking into account the intensity and persistence of the
response in the control animals. These results lead to а sensitisation rate of
100 рег cent to the 10% concentration. From these results, it was concluded that
the female guinea pig 'of the albino Himalayan strain is ап appropriate animal
model for the performance of studies designed to evaluate the sensitising
potential of а substance in а Maximisation type of test.
The raw'data, protocol and report from this study аге kept in the NOTOX
archives. The test described аЬоуе was performed in accordance with NOTOX
Standard Operating Procedures and the report was audited Ьу the QA-unit.
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Submission on the application to reassess Diazinon
(Application Code: ERMA200398)
To: Submissions
ERMA New Zealand
PO Box 131
Wellington 6140

Email submissions@ermanz.govt.nz
:
(04) 914 0433
Fax:

This submission relates to an application made by the Chief Executive of ERMA New
Zealand to reassess the chemical diazinon and substances containing diazinon.

If you have any questions about making a submission please contact ERMA New Zealand on
0800 376 234 or visit www.ermanz.govt.nz for details.

Closing date for submissions: Thursday 28 July 2011

Your name:

1.
2.

Organisation name:
(if you are submitting
on its behalf)

Rita Maria De Mesa in behalf of PETER GARWOOD and MARTIN O'SULLIVAN
Asselien Groot Karzijn in behalf of DAAN AA

1.
2.

MASTERPET CORPORATION LIMITED, NEW ZEALAND
BEAPHAR BV, THE NETHERLANDS

Email: Rita.Demesa@masterpet.co.nz / a.grootkarzijn@beaphar.com
Postal address: PO Box 39-191 Wellington Mail Centre 5045

Telephone number: +64 4 570 3243 (DDI of Rita De Mesa)

Privacy
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.
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We recommend that you read the full application before completing
your submission. The application can be downloaded from:
http://www.ermanz.govt.nz/search-databases/Pages/applicationsdetails.aspx?appID=ERMA200398

Decision sought1
Please select one option
I support the proposals made in this application and would like it approved (i.e. the
approval for these substances would be modified)
OR
We oppose the proposals made in this application and would like it declined (i.e. the
approval for these substances would be retained)
OR
I neither support nor oppose this application

Hearing
Please select one option
Our appointed representative will speak at the hearing in support of our submission
OR
I do not wish to speak at the hearing in support of my submission

Further information sought by the Agency
Effects on the environment
Information on the following would be particularly useful:
Further information on the precise timing of application of diazinon during the season for all
crops would enable refinement of the first-tier assessment.
Information on bird die-offs
What potential adverse effects might the continued use of Diazinon have on the environment?
We have noted the points highlighted in the application, and have no further comments to
submit.

1

Further information can be appended to your submission. If you are sending this submission electronically and
attaching a file we can accept the following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must
not be more than 8Mb.
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What potential beneficial effects might the continued use of Diazinon have on the
environment?
We have noted the points highlighted in the application, and have no further comments to
submit.

Effects to human health and safety
Information on the following would be particularly useful:
Any monitoring of operator dermal and inhalation exposure conducted according to
international best practice;
Data to determine when unrestricted entry into treated greenhouses can occur;
The identification of minimum effective application rates, which may be used to refine the
exposure assessment;
Dislodgeable Foliar Residue (DFR) data for crops gathered according to international best
practice. Such data to be used in the re-entry worker exposure assessment;
Data pertaining to the use of chemical-specific adjustment factors
www.who.int/ipcs/methods/harmonization/areas/uncertainty/en/index.html
What potential adverse effects might the continued use of Diazinon have on human health and
safety?
From the first moment of marketing the diazinon collars, (as in the case of New Zealand and
the Netherlands since 2004}, no complaints were received with respect to the human safety by
Masterpet Corproation Ltd nor Beaphar BV. Moreover, it has been shown that
Masterpet's/Beaphar's diazinon-based collars do not have to be classified as dangerous
substance causing acute dermal toxicity, skin irritation nor skin sensitisation (see appendices 1-3
{confidential data, will be delivered by Beaphar BV}).
Furthermore, a report will be delivered in which the Acceptable Daily Exposure (ADE) for
diazinon and the user risk will be evaluated, the latter based on study results with diazinonbased collars (see appendix 4).]
Altogether, it is concluded that with respect to diazinon-based flea and tick collars, the
continued use of diazinon will not have serious adverse effects on human health and safety.
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What potential beneficial effects might the continued use of Diazinon have on human health
and safety?
We have noted the points highlighted in the application, and have no further comments to
submit.

Effects of significance to Maori
What potential adverse effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)
We have no further comments to submit.

What potential beneficial effects might the continued use of Diazinon have on Maori culture and
values such as:
Mauri, Whakapapa, Waahi (Sites), Waahi Tapu (Sacred Sites), Taonga Koiora: (Native fauna
and flora), Taonga Tuku Iho (Valued fauna and flora), Te Tirīti o Waitangi (The Treaty of
Waitangi)
We have no further comments to submit.

Effects on society and communities
Information on the following would be particularly useful:
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The level of benefit offered by Diazinon containing substances, especially regarding social
effects such as the effect on local employment opportunities and direct/indirect local
community impact;
What potential adverse effects might the continued use of Diazinon have on society and
communities?
We have noted the points highlighted in the application, and have no further comments to
submit.

What potential beneficial effects might the continued use of Diazinon have on society and
communities?
We have noted the points highlighted in the application, and have no further comments to
submit.

Effects on the market economy
Information on the following would be particularly useful:
The financial implications of overseas restrictions on treating crops with Diazinon;
Further information about the effects of unavailability of the substances on the market
economy, preferably in the form of numerical data that compare the economic consequences
of using alternative pest control products to the continued use of diazinon

What potential adverse effects might the continued use of diazinon have on the market
economy?
We have noted the points highlighted in the application, and have no further comments to
submit.
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What potential beneficial effects might the continued use of Diazinon have on the market
economy?
We have noted the points highlighted in the application, and have no further comments to
submit.

Additional Information
Is there any additional information you would like to provide to help us assess the risks, costs and
benefits?
Information on the following would be particularly useful:
If a longer phase-out period is adopted, then the substances may be subject to stricter controls
such as higher standards of PPE, buffer zones to protect human health and the aquatic
environment, re-entry intervals (REIs) and maximum application rates and frequencies to reduce
the risks as much as possible.
Comments are sought regarding the effects of the proposed phase-out period with interim
controls such as Personal Protective Equipment, re-entry intervals and application rates;
Identification of use patterns that have not been included in the assessment;
Alternatives to the use of Diazinon for use on New Zealand crops; their efficacy; and the likely
timeframe of their implementation
With regard to Diazinon-based Flea and Tick Collars, Beaphar BV will email the following
additional information direct to ERMA:
1. Appendix 1 -Assessment of acute dermal toxicity with diazinon vlooienband in the rat.
Notox, 1999.
2. Appendix 2 - Primary skin irritation/corrosion study with diazinon vlooienband in the rabbit.
Notox, 1999.
3. Appendix 3 - Assessment of contact hypersensitivity to diazinon vlooienband in the albino
guinea pig. Notox, 1999.
4. Appendix 4 - Report Beaphar BV: The reassessment of Diazinon and its formulations in New
Zealand (ERMA200398) - Diazinon flea & tick collars.

Are there any other reasons for making your submission that you would like to add?
Given that there have been no customer complaints received by either Masterpet Corporation
Ltd or Beaphar BV, Netherlands from its respective markets on its Diazinon-based Flea and
Tick Collars, we move that these flea and tick collars be withdrawn from the list of revoked
approvals for importation or manufacture in New Zealand. At least until after the following
actions:
- reconsideration of the Acceptable Daily Exposure (ADE)
- comparison of the user risk assessment of diazinon-based collars with the user risk
assessment of alternative products
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Beaphar B,V,
Medicines, Insecticides
and Ре! Саге Products
РО, Вох

7

8100М RМLTE

Drostenkamp 3
8101 ВХ RМLTE
HOLLAND
Tel, +31 0572 34 88 34
Fax +31 0572 34 88 35
www,beaphar,com
E-mail: hqb@beaphar,com
President Director: J,H.L, Аа

28 July 2011
MS. RACHEL KLEINSMAN
Applications Adm inistrator
Hazardous Substances
ERMA New Zealand .
ВР

Trademarks

House . 20 Customhouse Quay

РО Вох

131·

Wellington 6140 . New Zealand
Оеаг

Ms.

Кleinsman:

Attached please find appendices 1) to 4) to the submission of Masterpet & Beaphar BV оп the applicatio~
to reassess the chemical Diazinon and products that contain Diazinon (Application Code: ERMA200398).
РР R

Our application covers the following ERMA approved Diazinon-based Flea Collars:
Diazinon-based Flea Collars
Vitapet 5-Month Water Resistant Flea Collar for Dogs
Vitapet 5-Month Flea Collar for Cats
Masterpet 5-Month Water Resistant Flea Collar for Cats
Masterpet 5-Month Water Resistant Flea Collar for Dogs
Pet Теат 5-Month Water Resistant Flea Collar for Cats
Pet Теат 5-Month Water Resistant Flea Соllаг for Dogs

Please

Ье

ACVM Product Registration #

®

ERMA NZ Approval Code

АОО5441

~

АОО5442

./{~г.л 17I;:.;fl

АОО5443

.

АОО5444

HSROO1807

АОО9825

-

Beaphar N derland B,V,
5321 V Hedel
Hnl LAND
Tel, +31 0735998600
Fax +31 073 59 98 690

АОО9827

advised that the distributor of these collars, Masterpet New Zealand, thru Ms. Rita de Mesa

•

•

•

•

•

(Rlta.DeMesa@masterpet.co.nz) wllI emall you separately the suЬmlSSЮП form to ERMA.
Should you have any clarifications, please contact Rita and

те

a.s.a.p.

Thank you very much and looking forward to your favorabIe response to our submission soon.

Yours sincerely,

Asselien Grootkarzijn
Regulatory Affairs
Beaphar BV

Beaphar Belgium bvba - spr1
8970Poperinge
BELGIUM
Tel, +32 057 33 35 00
Fax +32 057 33 7416
Beaphar GmbH
46446 Emmerich
GERMANY
Tel, +49 02822 9 66 30
Fax +49 02822 53 71 22
Beaphar UK Ltd
Haverhill, Suffolk СВ9 80Р
ENGLAND
Tel, +44 01440 715700
Fax +44 01440 713940
Beaphar Iberica S,L,
28819 Los Hueros - Madrid
SPAIN
Tel, +34 918 79 23 21
Fax +34 918 79 23 76
Beaphar Eastern Europe. s.r,o,
290 01 Podebrady
CZECH REPUBLIC
Tel, +420 325 611650
Fax +420 325 625470
Beaphar Polska Sp, z,o,o,
81-061 Gdynia
POLAND
Tel, +48 5866 35400
Fax +48 5866 74140
Beaphar Asia Ltd
Tuen Mun, NT, Hong Kong
CHINA
Tel, +852 24 25 78 71
Fax +852 24 89 20 71
80000-

Ingeschreven IП handelsregister van de Катег van Koophandel еп Fabrieken voor ReglO Zwolle te Zwolle onder nummer 38018586. Algemene leveГlngs- еп betalings-
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1. Executive Summary
This submission is made on behalf of five product groups affiliated to Horticulture
New Zealand and the Foundation for Arable Research to oppose ERMA‟s
recommendation to phase-out diazinon on the following crops:
 Avocado
 Baby leaf
 Carrot
 Citrus
 Kumara
 Passionfruit
 Field tomato
 Arable crops- maize, cereals, grass, pasture, clover and vegetable seed
crops.
Our reasons for opposing the recommendation are:
 The benefits of continued use are significantly understated.
 The risks have been overestimated due to reliance on overly conservative
theoretical modelling.
 ERMA has not provided any evidence of actual risk despite the substance
being used in the Zealand for over 40 years.
 The PDEfood has been set considerably lower than the PDEfood (ADI) set by the
international standard setting panel (JMPR). If the PDEfood remains as
proposed, this will likely mean no MRLs can be set by MAF and will result in
growers being unable to use the product effective immediately.
 The assessment of alternatives is inaccurate and the timeframe for registration
of these alternatives is underestimated.
We request that ERMA revise the risk assessment methodology and revises crop risk
assessments taking into account industry comments on use patterns. We request
that if the revised risk assessment indicates risks cannot be managed then a longer
phase-out period is allowed for to enable alternatives to be developed and
registered.
Submitted Information
The information supplied is what we have at the time of the deadline (28 July). If
more information becomes available or is requested by ERMA, we will provide this at
the hearing.
The horticulture and arable industries have not had sufficient time to obtain
independent comments on the toxicological aspects of the reassessment however
we may provide further information on toxicology at the hearing.

2. Submitter Details
Name of submitter for joint submission: Nikki Johnson
Organisation name:
Market Access Solutionz on behalf of:



The Foundation for Arable Research
The following Horticulture New Zealand Product Groups;
o Avocado Industry Council
o Fresh Vegetable Product Group of Horticulture New Zealand
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o
o
o

NZ Citrus Growers Inc
NZ Passionfruit Growers
Processed Vegetable Product Group of Horticulture NZ

Postal address:
Telephone number:
Email:

PO Box 10629 Wellington
04 4736041
nikki@solutionz.co.nz

The reason for making this submission is because we oppose the application.
The industries represented by this submission wish to be heard at the hearing.

3. Purpose of this submission
This submission is made on behalf of five product groups affiliated to Horticulture
New Zealand and the Foundation for Arable Research to oppose ERMA‟s
recommendation to phase-out the use of diazinon.
It provides additional
information, questions the risk assessment and demonstrates the need for a longer
phase-out period.

4. Decision sought
We wish ERMA New Zealand to make the following decision:
That ERMA reviews the risk assessment and in particular, the dietary risk assessment to
ensure it is based on internationally accepted methodology, does not result in
immediate revocation of MRLs in New Zealand, and does not result in different MRLs
being applied to imported compared with domestic food.
That the use of diazinon in certain horticultural and arable situations is retained and
that a series of realistic measures to effectively and practically manage risks are
implemented for these uses. That use is restricted to those crops that require it for
critical uses as a means of reducing risk to operators and the environment.
That ERMA revises the proposed phase-out periods and allows continued use until
alternatives have been found.

5. Mistakes in ERMA’s reassessment that need addressing:
The ERMA reassessment needs to be revised due to the following inaccuracies:
 ERMA has applied an overly conservative analysis and there is no evidence
that the approach has been peer reviewed or follows international best
practice.
 Heavy reliance on modelling that has wrongly led to ERMA recommending
that the powder/granular formulation of diazinon be revoked.
 Inaccurate evaluation of alternatives available for each specific crop and
pests that diazinon currently controls.

6. Background to industry
Diazinon has been registered for over 40 years and is an essential pest control tool
for the horticultural and arable industries. A large portion of the horticultural and
arable industries are reliant on having continued use of diazinon. However, some
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sectors consider the continued use to be critical while others who currently use it
could find alternative options if necessary. These alternatives include the other three
organophosphates (dichlorvos, acephate and methamidophos) currently under
review by ERMA. Given ERMAs recommendation for an eventual phase-out of all
uses, this submission focuses only on critical uses of diazinon – critical meaning that
the impacts of the phase-out would be severe on the crops included in this
submission and impact on the growers, and the wider industry (eg their families,
employees, packhouses, local communities, other primary sectors etc) and as such
are unacceptable.
The sweet corn industry advised in use pattern information originally supplied to
ERMA that diazinon is used in their industry. Granulated formulations of diazinon
have been used at planting of sweet corn against wireworm. This is an off-label use
and sweet corn growers favour other organophosphates (e.g. terbufos, phorate)
which have registered sweet corn label claims and which are efficacious against
wireworm. Emulsifiable concentrate formulations of diazinon have label claims for
sweet corn for control of aphids, caterpillars and thrips. There is no significant use of
diazinon as a foliar spray in the process or fresh market sweet corn industries either
for control of aphids, caterpillars and thrips in the mature crop or against wireworm
in seedlings. Therefore the immediate phase-out of granulated and foliar spray
options of diazinon is of no concern to the sweet corn industry if other
organophosphates are retained until alternatives can be found.
The crops that consider diazinon to be critical and need to retain use are:









Arable seed crops (namely maize, cereals, grass, pasture, clover and
vegetable seed crops)
Avocados
Baby leaf
Citrus
Carrot (fresh and processed)
Field tomato (processed)
Kumara
Passionfruit

Table 1:
Crop
Avocado
Baby leaf
Citrus
Kumara
Passionfruit
Carrot

Production information for crops in this submission
No. growers Land area (ha) Total value $(m)
1,600

5,097

81.2

50
450

200
1,834

30
50.1

45

1,500

35

40

17

1.7

50

1,150

38

Tomato
20
757
8.5
Arable crops
2,500
256,000
500
TOTAL
4710
266,555
744.50
Source: FreshFacts 2010 and grower estimates. Value is for both fresh and processed
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crops (where applicable).

7. Comments on reassessment report
This submission follows the order of the ERMA reassessment report with comments
provided under each section that is relevant to the crops represented in this
submission.

7.1.

The substance and its lifecycle

7.1.1. International regulatory position
As stated in previous submissions, we believe care needs to be taken when referring
to registration reviews that have been conducted in other countries. The assessment
undertaken by these countries may not reflect the situation in New Zealand.
Changes in registration may also have occurred due to commercial reasons rather
than risk reasons. In many cases, chemical companies will withdraw use of a
product rather than provide additional and substantial technical information,
especially if they have a new product which can replace use of the old product. If
a registrant does not support a regulatory review, the use pattern associated will be
withdrawn. It is important to understand the reasons for withdrawal of uses in other
countries rather than assuming they are withdrawn due to risk concerns. On this
topic, we note that in Australia, uses were withdrawn due to inadequate residue
data availability, not due to exposure risk concerns.
7.1.2. Use Scenarios
Diazinon is currently registered for use in many fruit and vegetable crops in New
Zealand. It is used in a wide range of crops including arable, avocados, baby leaf,
citrus, carrot, kumara, passionfruit and field tomatoes. These industries have
indicated that use is critical and needs to be retained.
Summary use tables are provided for each crop group in Appendix 1, this is the
same information that was provided to ERMA prior to commencement of the
reassessment (some figures have been updated since that time to reflect updated
numbers). It is of critical importance that the input figures for use scenarios are
correct when used in modelling.
This submission deals with use scenarios 1-8 and 10-13. We note that kumara, cereals
and vegetable seeds are not included in the use scenario table (Table 2.8) and that
some of the use pattern information used is inaccurate. Further information is
provided in Section 7.4 of this submission.
Granular vs Liquid Formulations
All formulation types need to be retained for different crops and use patterns. We
believe the risk assessment for granular formulations that has resulted in its phase-out
is not reflective of the way the product is used in New Zealand. In Scenario 12, ERMA
has assessed the risk of granular formulations used in carrots. This is the only
evaluation of the granular formulation despite it being used in other sectors (e.g.
arable). We question the method of application used in the assessment as we do
not believe „shaker‟ or „tractor-mounted‟ reflects the application method of
granules in New Zealand. In general, granules are applied by a seed dresser at
sowing time. Operators fill the hoppers (using appropriate PPE) but do not have any
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further contact with the granules. As part of the seed sowing process, soil covers the
seed and the granules and there is no contact. It makes no sense that the risk
quotients to the operator for this method of application would be higher than
airblast or boom applications. We also note that in table E17, the hazard quotient
for bees is analysed, and ERMA state that no exposure to granule formulations is
expected. We question then, if exposure of bees to this formulation is not an issue,
how can the human risk quotients be so high, and result in the immediate revocation
of this formulation type? In the carrot industry, granules are applied aerially at a very
low rate. A secondary risk assessment needs to be applied to this use pattern.
We suggest that the modelling applied to the granular formulation is incorrect and
substantially overestimates the risk to the operator.

7.2.

Identification and assessment of adverse and beneficial effects

Limited time and a lack of funding prevent us from seeking a full expert review of
toxicological data. We consider that it is crucial that the toxicological assessment
accurately reflects actual risks to the environment, workers, bystanders and food
safety.
7.2.1. Incidents
Section 3.2.2 of the ERMA report states that they have contacted the New Zealand
National Poisons centre, and of the 50 human exposure calls received relating to
Diazinon over seven years from 2002-2009, only 14 calls related to unintentional
exposures in the workplace, either as a result of commercial agricultural, veterinary
or horticultural use.
We have also accessed the National Poisons Centre at Otago University for incident
reports in New Zealand relating to use of diazinon. The centre provided us details of
1481 logged calls since 2002. Of these, the calls relating to unintentional human
exposures from using diazinon for horticulture and arable purposes accounted for 15
exposures. Of these accidental exposures, 12 were as a result of operators not
wearing correct PPE, or not using correct equipment and/or not observing sensible
re-entry times. The remaining three were as a result of spray drift.
We note that the majority of growers and contractors in horticulture and arable are
already Approved Handlers and Growsafe accredited, and therefore have
undergone training to encourage responsible use of agricultural chemicals and
know how to mitigate risks by using correct equipment and PPE. The
recommendations of this reassessment include controls requiring enhanced PPE and
training and as a result, the risk of incidents such as this will be reduced. The removal
of the use from domestic users is supported by the Horticultural/arable industries and
these account for the majority of incidents reported.
We note that there are existing systems with both MAF (NZFSA) and ERMA for
reporting all adverse events. Therefore we strongly disagree with ERMAs statement
in section 3.2.2 that the lack of information could be due to lack of reporting as
there are at least two robust compliance programs operating in New Zealand, and
Some calls relate to animal exposures, intentional exposures for self harm and/or seeking poison information onlyand are not actual exposures
1
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very few incidents have been reported from commercial horticultural use. We
conclude that the lack of information relates to the lack of incidents in New
Zealand.
With reference to section 3.2.7-3.2.10, the reporting of offshore incidents, ERMA
should be extremely cautious in the way they report this and how they relate it back
to, or infer this has bearing on the New Zealand situation. The domestic controls,
amount of land, number of growers and amount of product used in the overseas
countries does not reflect the New Zealand situation and given that New Zealand
information is available, it should be used instead of offshore information.
7.2.2. Human health and safety
While we accept that there may be health impacts of diazinon, it is important that
the assessment of this risk under NZ conditions is realistic and utilises internationally
accepted assessment techniques and information. We remain concerned that the
figures used are overly conservative and this creates an over estimation of risk.
We are particularly concerned about the risk assessment of granular formulations
and believe that the ERMA assessment does not reflect application methods in New
Zealand. This is discussed further in Section 7.1.2. The risk assessment for granular
formulations must be revised.
The horticultural industry has not been able to commission an independent review of
the human health and safety risk assessment both due to cost and time. However,
in reading the assessment report, we have identified some key areas of concern.
Section 3.4.6 refers to the ERMA assessment being 26 times lower than any overseas
assessment. The report suggests that the ERMA figures should be considered worst
case and the European figures be considered best case. It is generally recognized
that the European Food Safety Authority provides for the most conservative risk
assessment in the world. They add in additional safety factors that other countries
do not and this approach (in relation to food safety) is not supported at the
international level in Codex. The approach that ERMA is taking is more conservative
than that of the European assessment and we question whether this approach is
appropriate for New Zealand. New Zealand strongly supports the international
standard setting process for food safety and the ERMA process does not appear to
be consistent with this. We do not believe the overly conservative risk assessment
applied by ERMA is appropriate for New Zealand and we do not feel it provides a
realistic assessment of the actual risk under New Zealand conditions. The addition of
qualitative risk assessment would provide for a more realistic outcome.
7.2.2.1.
Dietary intake
ERMA is responsible for setting the PDEfood (ADI) which is then used by the NZFSA
(MAF) to set maximum residue limits in food. ERMA have set an PDEfood which is
significantly lower than that set by the JMPR2 panel of experts (Table 2) and will likely
result in the revocation of all MRLs in New Zealand. If MRLs are revoked, this will result
in an immediate phase-out regardless of the phase-out period provided for by
ERMA.

2

WHO/FAO Joint Meeting on Pesticide Residues
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Table 2:
Comparison of risk assessment figures
Agency ADI (mg/kg bw/ day)
ARfD (mg/kg bw)
JMPR
ERMA
APVMA
EFSA

0.005
0.0002
0.001
0.0002

0.03
0.008
0.01
0.025

We understand that MAF (NZFSA) have some concerns about the way ERMA has
assessed dietary intake risk and the inconsistency with the JMPR risk assessment. We
are concerned that an agreed position was not reached between the two
agencies responsible for regulating agricultural chemicals before this review was
published. We also understand that setting the ADI at this level will cause
inconsistency between domestic and imported food where Codex MRLs (and
consequently the JMPR ADI) are accepted.
The ACVM document „Maximum Residue Limits (MRLs) for Agricultural Compounds in
Food: The Purpose and Procedure for Determining MRLs’ section 4.3 states:
There is no requirement that the MRLs for New Zealand domestic production
are the same as those set by other countries or international bodies (e.g.
Codex). However, maintaining consistency with food standards applying
internationally is an important aspect of New Zealand food standards
development. New Zealand's approach to MRL setting is aligned with
international practice, and recognises Codex MRLs for imported food.
We agree with this statement, especially the importance of maintaining consistency
with international food standards by aligning New Zealand policy with our key
trading partners, as this not only advantages our growers that supply the export
market, but also allows an even market when considering imported produce. It is
discriminatory against New Zealand producers if imported food is allowed higher
MRLs than New Zealand produced food if the reason for eliminating MRLs in New
Zealand is perceived dietary intake risk. Industry has no desire to sell food with
residues that may present a dietary intake issue leading to human health effects, but
consider the ADI set by ERMA to be overly conservative.
7.2.3. The market economy
In section 3.5.8 ERMA states that they have not identified any adverse effects on the
market economy from the continued use of diazinon as long as there is adherence
to the relevant MRLS. We do not understand the relevance of this comment.
Section 3.5.16 recognises that there is a medium benefit from maintaining diazinon
use in some horticultural sectors including avocado, sweet corn, cereal, maize,
citrus, kumara, field tomatoes and passionfruit. We strongly agree with ERMAs
conclusion and appreciate ERMA has recognised this but ask that they also consider
the importance to the remaining sectors including field tomato, babyleaf, carrots,
vegetable seed.
Further information on economic impact arising from the loss of diazinon has been
provided in the sector-specific comments in Section 7.4.
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7.2.4. Society and communities
In ERMA‟s assessment of adverse impact on society and community it notes that
some concerns have been raised regarding the impact on birds. However, ERMA
rightly states that there is no evidence that this is a significant issue. Therefore this
should not be considered as a real risk at any point in this assessment.
The horticultural and arable sectors represented here that have critical uses of
diazinon need to retain the use of this compound in order to avoid pest damage,
resulting in loss of crop and a flow-on negative effect on their immediate community
through decreased employment. This would have a flow-on effect to loss of
profitability, decreased income and reduced ability to employ staff.
Some
examples are provided in Section 7.4 specific to each sector.
We suggest that for all of the industries for which diazinon is critical the effect on the
local economies will be significant. In addition to economic and employment
impacts, there will also be a loss of horticultural biodiversity as those growers return to
mainstream crops, such as kiwifruit, where more pest control options are available (if
their growing regions and knowledge can sustain growing these crops). There may
also be an impact on soil biodiversity as alternative products applied to control grass
grub may not be as targeted and could affect non-target soil organisms.

7.3.

Likely effects of Diazinon becoming unavailable

7.3.1. Assessment of alternative plant protection products
ERMA notes that detailed information on the evaluation of the alternative products
has not been gathered. We agree that this assessment is cursory and many
products suggested are not really alternatives. Research into efficacy of many of
the suggested alternatives has not been undertaken and neither have the residue
and efficacy trials needed for registration. It is important to understand that if an
agrichemical product has not been trialled in New Zealand on the crop in question
then it cannot be considered an alternative. While there may be research which
indicates a product has potential as an alternative, most industry groups do not
have adequate funding to undertake the residue and efficacy trials needed and
therefore this work is unlikely to be done. ERMA has undertaken a brief review of
theoretical alternatives without considering the realistic situation for industry groups.
Specific comments on the alternatives suggested for each crop are provided in
Section 7.4.
Growers, particularly export growers, are increasingly concerned that the spectrum
of available agrichemicals is reducing, leading to difficulty in meeting market
requirements (both MRL and phytosanitary). For small crop groups it is very difficult
to convince agrichemical companies to commit to funding the trials necessary to
have new products registered in New Zealand. This adds to grower concerns and
anxiety that it is very difficult and complicated to access newer compounds while at
the same time currently available compounds are being phased out with very short
time frames.
We request that ERMA review this section of the report considering only those
alternatives that are realistic and efficacious options for the industry. This will result in
a conclusion that in most cases, there are currently no alternatives for the uses
specified in this report that can match the use pattern of diazinon and that a phasePrepared by Market Access Solutionz Ltd for Horticulture Product Groups & the Arable Industry
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out period greater than 3 years will be required to register alternatives.

7.4.

Sector Specific Comments

7.4.1. Arable
7.4.1.1.

Scope

The arable crops included in this submission are; maize, cereals, grass, pasture,
clover and vegetable seed crops. Vegetable seed crops covered in this submission
include: Carrots, beets (red and silver), radish, parsnip, cabbage, asian vegetables
(e.g. kohl rabi), forage brassica seed (swede, kale and canola). The major pests
where no viable options to diazinon are available are grass grub and porina. Both
these pests are New Zealand specific (therefore no research on control is being
conducted elsewhere in the world) and both are targeted through application of
granules into the soil.
This industry will be significantly impacted by the proposed ban on granular
formulations and proposed phase-out periods (6 months to 3 years) and requests
ERMA allow continued use of all formulations until alternatives are registered.
7.4.1.2.

Summary of diazinon benefits in this industry

The arable industry currently has no alternatives to diazinon. It is imperative that this
sector be able to continue to use diazinon in both the granular and other
formulations. Diazinon is predominantly used to control cereal aphid, aphid,
caterpillar, thrips, grass grub, porina and carrot rust fly. It is predominantly applied at
sowing in granular form and but also during early stages of crop growth using the EC
formulation.
In New Zealand, 60% of grass seed crops are treated at least once with diazinon and
30% clover seed crops. These grass seed crops are the sole suppliers of grass seed to
the New Zealand pastoral industry including dairy, meat and wool and any impact
on seed production will have flow on effects to this extremely important agricultural
sector.
7.4.1.3.

Use of Granular vs EC formulation

In mid and central Canterbury – 60% of cereals (wheat and barley) is treated with
the granular formulation of diazinon at drilling predominantly for grass grub control.
Similarly, 50% of forage seed crops (eg ryegrass/clover etc), are treated with the
granular formulation of diazinon. Given its importance in pest control of wheat,
barley, ryegrass, clover, and other small seeds, the arable industry wishes to retain
the use of this formation.
The granular formulation is used in cereals and seed crops far more extensively
(about 80%) than the EC formulation and it is therefore critical to retain this
formulation. Growers of the vegetable seed crops use mostly the granular
formulation as they are generally sown in the autumn when grass grub activity is at
its peak3. Sowing the granular form of diazinon allows for greater control of grass
HortFACT- Grass Grub Life Cycle- P.G. Fenemore revised by J.A. Wightman
http://www.hortnet.co.nz/publications/hortfacts/hf401004.htm
3
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grub during seed germination and crop establishment. The EC formulation is used to
target other pests during crop establishment and to provide a secondary control for
grass grub if pest pressure is high.
We have reviewed the use scenarios in Table 2.8 of the assessment and note that
arable seed uses are not included in the table. Industry provided ERMA with use
pattern information for arable crops when requested (see Appendix 1). This
included information on uses of both granular and EC formulations but ERMA have
not undertaken any risk assessment for this use. ERMA needs to undertake an
assessment of the risks of both granular and EC formulations applied in the arable
industry. However, we note that in Scenario 12, ERMA has assessed the risk of
granular formulations used in carrots. We question the method of application used
in the assessment as we do not believe „shaker‟ or „tractor-mounted‟ reflects the
application method of granules in New Zealand. In the arable industry, granules are
applied by a seed dresser at sowing time. Operators fill the hoppers (using
appropriate PPE) but do not have any further contact with the granules. As part of
the seed sowing process, soil covers the seed and the granules and there is no
contact. It makes no sense that the risk quotients to the operator for this method of
application would be higher than airblast or boom applications.
We request that ERMA assess the risk of diazinon in the arable industry in both the
granular and EC formulations ensuring that the application techniques in the
assessment reflect actual grower practice.
7.4.1.4.
Alternatives to diazinon
Grass grub (Costelytra zealandica) is a species endemic to New Zealand and is only
one of eleven described Costelytra species worldwide which has become a
significant pasture pest.
The only alternative to diazinon is chlorpyrifos, an organophosphate also on the
ERMA reassessment schedule. Chlorpyrifos is not as efficacious as diazinon and does
not provide „knock-down‟ activity which is the ability control existing populations of
the pest immediately. Other disadvantages include a greater withholding period
(i.e. chlorpyrifos is 6-8 weeks, whilst diazinon has no withholding period).
Research into alternative grass grub control has been ongoing for many years with
limited success. New Zealand is the only country in the world that actually treats
pasture like a crop and cultivates it as such for animal feed, and for over-winter feed
such as hay and silage. Grass grub is a problem endemic to New Zealand and
therefore research must be undertaken in New Zealand and will be at significant
cost. Chemical companies are not going to specifically research a product for grass
grub control in pasture and arable systems and the industry needs to screen each
new chemical control option for suitability.
Long term control options for grass grub are being investigated by industry and they
are looking to do this through an integrated control strategy using crop rotation,
pheromones, light trapping, cultural practices and insecticides. Industry is also
investigating new options such as the use of endophytes. However, this research
takes time and diazinon needs to be retained until alternative insecticides are
found.
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7.4.1.5.

Economic impact

The key benefit of diazinon use in the arable industry is controlling insect pests such
as grass grub during the crop establishment phase. The germinating seedlings will
be attacked by pests and will not establish. In worst case scenarios, where pest
pressure is high, the entire crop or large sections of it will fail to establish meaning
total loss of crop. There is little point in replanting the crop if the pest is not able to
be controlled as the outcome is likely to be the same. Therefore the predictions of
100% total crop loss under the worst pest pressure without diazinon are not
exaggerated. Crop losses of this extent will affect both the arable sector itself and
flow-on industries.
Diazinon is used in the production of seed for growing pasture and vegetable seeds.
Every day New Zealand arable products such as cereals, maize, straw, grass and
clover are the predominant feed for 6 million dairy cows and 30 million sheep. The
dairy, sheep and beef industries in NZ are worth $10 billion to New Zealand‟s
economy. If the arable industry could not produce enough high quality pasture
seed or if costs soared with low supplies due to grass grub infestations of seed crops
– the flow-on effects to the whole economy would be very significant. A quarter of
all New Zealanders have their daily bread produced from New Zealand grown
wheat. New Zealand is now the world‟s largest producer of carrot and clover seed
($130 million farmgate alone revenue for vegetable seeds). While only 30-35% of
vegetable brassica seed crops are treated with diazinon this still represents
significant value to New Zealand. Vegetable brassica seeds are worth $30 million at
farmgate and the total vegetable seed export return to New Zealand is $130 million.
Therefore, this represents significant income to the sector and New Zealand. The
seed industry would be significantly impacted by a loss of diazinon without
replacements.
7.4.1.6.
Phase-out period
It is critical to continue to have both the granular and EC formulations available to
the arable industry until efficacious alternatives that meet the needs of the industry
are found. Extensive research has already been carried out to find alternatives for
diazinon but to date nothing as effective has been able to fully replace the need for
diazinon. The three year phase-out proposal by ERMA for cereals and maize is far
too short a time frame for the extensive research into alternatives needed. The
implied phase-out period of 6 months for seed production (as this use pattern is not
covered), is extremely short and will have serious impacts on the arable industry. The
industry needs to be allowed sufficient time to find an economic and hopefully
integrated control tool(s). To illustrate this, we have provided an example of a
research project being considered.
An example of the time frame needed for research and then development to
commercialisation
There are currently trials being considered to investigate the use of endophyte
metabolites that may have potential to combat grass grub. This work is in the very
early stage of research planning and it is hoped that if results are efficacious industry
may be able to commercialise this product. However, this could take many years as
at this stage it is just at the proof of concept. The concept of extracting known
metabolites from endophytic grass biomass and delivering it as a product to the soil
which can be taken up by the desired plant growing in that soil is very new
technology. The research needed to establish and evaluate this technique and
Prepared by Market Access Solutionz Ltd for Horticulture Product Groups & the Arable Industry

12

then the time to commercialise it will be in excess of 5 years.
The industry recognises that an open ended timeframe for the use of diazinon is not
preferred and that industry needs to be demonstrating that efforts are being made
to identify alternatives. However, in the case of the arable industry where grass grub
is the major pest, the research must be done in New Zealand and the funding to
achieve this is limited. We believe that if the risk of granule use in the arable industry
is reassessed using New Zealand application techniques that the risk will be lowered.
Once this data is available then the need for phase out and the time frame for a
phase out should be assessed as we believe an extended phase out period will not
place undue risk on the environment, operators or bystanders. We suggest that, if
required, ERMA provide an initial phase out period of 5 years with a review after five
years to ascertain if further time is needed. In the interim the industry should be
encouraged to find viable commercial alternatives.
7.4.2. Avocado
7.4.2.1.
Scope
The avocado industry uses the EC and EW formulations of diazinon applied using
ground airblast and aerial applications.
7.4.2.2.
Summary of diazinon benefits in this industry
Diazinon is used by around 46% of growers for control of leafroller, mealy bug, scale
and thrips. Growers apply anything from 1-4 sprays per season depending on pest
pressure as a result of monitoring. Diazinon is a broad spectrum compound used to
control a range of pests. Multiple applications of other chemicals will be required to
achieve the same outcome. If pests are not sufficiently controlled, avocado crops
will be impacted by cosmetic damage to fruit caused by thrips and leafroller,
quarantine barriers due to presence of scale and impact on tree health. Severe
thrips pressure reduces photosynthetic activity (due to leaf damage) and this
decreases production. A further concern is the control of mealy bug within the
industry. With the loss of diazinon the main alternatives for control of mealy bugs are
also organophosphates that are either currently under reassessment, or soon to be
reviewed.
Avocado growers have to combat resistance management problems also, as thrips
are very prone to developing resistance against chemicals and control of this pest
therefore requires a range of chemistries to avoid overuse of any one chemical
group. Two of the three alternatives available to avocado growers are scheduled
for review. Scale on fruit is a quarantine issue for some markets, and this is a huge
export barrier to an export focused industry worth almost $60 million.
7.4.2.3.
Use of aerial application
The avocado industry utilises aerial applications to achieve coverage at the top of
the tree canopy. Avocados are terminal bearers meaning that the majority of fruit
on older trees is at the top, where there is good light exposure. Removal of aerial
application would have a marked adverse effect on yields on mature trees (12-14m
in height) as coverage at the top of the trees is less effective with conventional
ground-based applications compared with aerial applications. While there are
alternative chemicals available they do not have a favourable MRL profile, placing
restrictions on harvest opportunities. Preventing aerial application on mature trees
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will lead to an estimated loss of around $0.5-1.0M.
Industry would appreciate the opportunity to discuss aerial application further with
ERMA and determine if there are additional risk management options that would
allow its use until alternatives are found. Any change to using alternative chemistry is
also likely to involved aerial applications.
7.4.2.4.

Alternatives to diazinon

Industry has reviewed the alternatives suggested by ERMA and provides the
following comments about suitability:
 Carbaryl, acephate, permethrin + pirimiphos methyl, mineral oil are feasible
alternatives for control of armoured scale only.
 Carbaryl, thiachloprid and mineral oil are currently used for control of thrips as
part of the resistance management programme and therefore cannot be
considered alternatives.
 Organophosphates, carbamates and a range of other options are available
for leafroller control.
Diazinon is used in resistance management programmes against thrips as this pest
easily develops resistance and requires a range of different chemical groups to
avoid overuse. Of the two main alternative groups (organophosphates and
carbamates) one is currently being reassessed and the other is likely to be in the
near future.
While there are alternatives available for some pests, there are no alternatives to
diazinon for thrips or mealy bug. Other organophosphates cannot be considered
alternatives as they are currently under or scheduled to be reviewed. A new
chemical group is needed to allow for resistance management.
7.4.2.5.
Economic impact
Direct economic impacts from the loss of diazinon are hard to quantify. In the use
pattern information provided to ERMA (Appendix 1), it was suggested that the loss of
diazinon could be responsible for reject levels of 10-20% resulting in a 1 tonne/ha loss
of saleable fruit. Taking into account that 46% of growers use diazinon, saleable
yield loss from this level of fruit reject has been estimated to cause losses of $4m-$8m
per annum. While we recognise that this is a simplistic method of calculating
economic loss, there are no other alternatives for some of the pests (thrips in
particular) and demonstrates that economic impact is significant.
In addition to economic loss from quality impacts, there are other impacts which are
more difficult to quantify. Diazinon is viewed as cost-effective, it costs less to
purchase and apply than alternatives. It also has a relatively wide spectrum of
activity but a relatively short withholding period (WHP). A short WHP is important for
maintaining market access, so growers can be assured that there are no restrictions
on which export markets the fruit can be assigned to. Available alternatives have a
less favourable MRL profiles and therefore more restrictive WHP‟s. The grower has to
choose between controlling a pest (and maintaining fruit quality) but missing out on
the preferred market because alternative compounds are not accepted and
residues will still be present at the time of export. Growers use diazinon because it
can be used close to harvest but still have no residues at the time of harvest.
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Therefore estimation of the losses incurred by the grower must allow for not only
direct losses from pest damage, but the losses from having to direct fruit to less
lucrative markets where no MRL has been set for the alternative chemistry. We
consider the estimate provided of $4m-$8m to be conservative in the economic
impact of the loss of diazinon.
More important in terms of grower profitability is the consideration of the cost of
alternatives. Diazinon is both inexpensive and able to control a wide range of pests.
Alternatives are two to more than five times more expensive to apply and
alternatives would need to be applied more often. This is a significant impact on
overall grower costs, and some products have no proven efficacy.
7.4.2.6.

Phase-out period

The Avocado Industry Council understands the concerns that exist with the
continued use of diazinon, but consider that the risks associated with ongoing use
have been overestimated. Consequently some of the proposed risk mitigation
measures are viewed as impractical, or are already being met through existing
requirements.
Of particular concern is the proposed 3 year phase-out period. Any phase-out
period must allow a realistic timeframe to explore alternative chemistries and obtain
registration of new chemicals. In addition, time must be allowed for the
establishment of maximum residue limits in the key export markets. The process of
obtaining MRLs for new chemistry in export markets alone can take 3-5 years. There is
no point in undertaking this work until such time as the product has been registered
for use in New Zealand, therefore the time requirements are cumulative. This
indicates that a 6-8 year phase-out period would be more appropriate.
The industry hopes that alternative combinations of chemicals can be found to
overcome the pest problems, but this will take time. Any phase-out should allow for
new options to be identified, tested, registered and international MRLs set. The
industry also believes that the risk assessment needs refining and if the revised risk
assessment shows the risks of diazinon to be acceptable, the industry would like to
retain full use of diazinon containing products.
7.4.3. Baby leaf
7.4.3.1.

Scope

The baby leaf sector uses the EC formulation of Diazinon.
7.4.3.2.

Summary of diazinon benefits in this industry

The salad leaf or baby leaf sector consists of growers of a range of crops which are
mainly direct sown and harvested at an immature stage for fresh sales or for use by
salad processors in mesclun and other salad mixes. The crops produced include:
beets/chards, brassicas (mustards, tatsoi, pak choi, kale, rocket), spinach, lettuces,
some herbs (e.g. coriander, parsley) and miscellaneous specialist crops such as
endive (Cichorium endivia) and lamb‟s lettuce (Valerianella sp.).
In NZ, this is a sector in which even the largest producers grow relatively small areas
of a number of crops together for daily harvest. Due to the small areas of crop
Prepared by Market Access Solutionz Ltd for Horticulture Product Groups & the Arable Industry

15

involved there are virtually no agrichemical label claims registered for these crops.
This situation can be expected to continue into the future. Agrichemical use in this
sector has been mainly established by growers doing their own trial work to establish
treatments which provide efficacy and residue compliance. Agrichemicals with
label claims for related crops are one common source of candidate chemicals for
trial by growers.
The liquid formulations of diazinon have been used by salad leaf growers for the
control of two pests which particularly affect emerging crops: springtails and
symphilids. These pests live in the top layer of soil and attack crops from an early
stage requiring treatment of the soil as the crop emerges.
Springtails are an establishment pest in all vegetable and forage brassica crops and
can destroy crops at emergence if springtail populations are high. Lower levels of
infestation can generally be tolerated as the crop will grow through low levels of
damage and visual quality of the leaves is often not important (e.g. forage crops or
some vegetable brassicas where the oldest leaves have senesced before harvest or
are not the harvested part). However in crops grown for salad leaf use, the first few
leaves produced are the harvested part and their visual quality is paramount. A low
level of springtail damage that would not be an issue in a forage or vegetable
brassica crop can destroy a crop grown for salad leaf as the damage quickly
reaches levels that cannot be economically graded out.
Symphilids are a problem particular to spinach and can result in the complete loss of
the crop at or near emergence or create sufficient gaps and growth suppression
that the crop is not of harvestable quality due to insufficient weed suppression by
the crop.
Due to the need for fine seedbeds (for uniform emergence of small
seeds) and short rotation times, salad leaf cropping land tends to be intensively
worked and rotation away from cropping (to pasture or green manure crops) is
required.
Insecticides are needed as insurance in situations where new ground
with unknown pest populations is being brought back into production.
7.4.3.3.

Alternatives to diazinon

In identifying insecticides suitable for control of symphilids and springtails, active
ingredients which are known to have efficacy against soil-living pests are considered
good candidates. Due to the shortlived nature of the salad leaf crops (in summer
the shortest maturing crops are harvested at less than 20 days from sowing),
insecticides with systemic activity or a long residue tail are not suitable. This rules out
some of the seed treatments that can be used in related crops for example
imidacloprid (withholding period of 6 weeks as a seed treatment in forage brassicas
and 70 days as a transplant drench in vegetable brassicas) and furathiocarb (42
days in brassicas). Likewise, some of the chemicals with systemic activity used as
treatment at sowing are also not suitable, e.g. phorate (withholding period of 8
weeks in vegetable brassicas).
Other possible alternatives are other organophosphates such as fenitrothion and
chlorpyrifos (scheduled for reassessment) which have label claims and acceptable
withholding periods for related crops but there is less experience with these
chemicals, compared to diazinon, in salad leaf. Lambda-cyhalothrin is already
being used in the crop and poses some resistance management issues.
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The industry has been trying to identify alternatives for these pests and have been
unable to identify any products to trial.
7.4.3.4.

Economic impact

If diazinon was not available, there are no other alternatives to control springtails
and symphilids at the time of crop emergence. The pests attack the young
seedlings and they will either die or grow severely deformed. There is no market for
downgraded product and the loss of a planting represents a total crop loss as any
replanting will not fill the harvesting time slot of the lost crop and any damaged crop
would be ploughed back in. In addition any further planting in the same infested
area of a field is pointless unless pest control can be achieved so total crop loss is
not an exaggeration. It is estimated that a total of $2.4m p.a. would be lost across
the baby leaf sector, equating to $48,000 per grower in lost revenue as a result of
pest damage.
7.4.3.5.

Phase-out period

It is unclear why use of diazinon in the baby leaf industry has been selected for a 6
month phase-out compared with other crops which have been selected for a 3 year
phase-out. ERMA recognises that limited alternatives are available and information
has previously been provided on the economic impact which is significant. While
the industry has only a few growers, it contributes significantly to the production of
healthy food for the New Zealand consumer and should not be overlooked.
The 6-month phase-out of diazinon would leave salad leaf growers with limited
options for control of symphilids and springtails. At this point, the alternatives are
other organophosphates (one of which is already under reassessment) or increased
reliance on synthetic pyrethroids (already used for foliar pests later in the growth of
these crops). Some resistance issues have already been documented in New
Zealand with synthetic pyrethroids on diamond back moth in New Zealand.
Identifying alternative chemistry is no less a task for salad leaf growers than it is for
the larger crop groups for whom a 3-year phase-out is proposed. Due to the size of
their industry, salad leaf growers have less chemical company, industry product
group and Government funding support to develop alternatives. While the overall
cost of crop losses is smaller than the larger sectors, salad leaf crops have a high
value per hectare and the effect of crop losses is still devastating to individual
growers. Finding alternative chemicals for symphilid and springtail control has been
identified as one of the key projects for the MAF Sustainable Farming Fund project
11/053 “Registration of sustainable agrichemicals for minor crops” which
commenced in July 2011. As part of this project, new chemicals will be trialled for
but even if an alternative is found, it would take at least 5 years to undertaking
testing and then registration. This will also be at a considerable cost for the small
number of growers involved in this industry. The industry is small and contributes a
small amount of risk from the use of diazinon. Continued used of diazinon until
alternatives are found and registered is requested.
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7.4.4. Carrots
7.4.4.1.

Scope

Granular formulations of Diazinon are used by the fresh and processed carrot
industries in New Zealand. It is applied during cultivation by tractor and again at
emergence by aerial (as the soil is too wet to allow ground application).
7.4.4.2.
Summary of diazinon benefits in this industry
Around 80% of the growers use diazinon on fresh carrot crops to control Manuka and
grassgrub beetle larvae, which if left uncontrolled will cause significant crop losses
by chewing on young carrots. Reject rates can be up to approx 70% of the crop as
damage occurs early in the carrot development and will carry through. Once
damaged, the carrot is of no use and will not recover. Diazinon is used on carrots
twice per season- once at cultivation prior to sowing and again at emergence
against grass grub and porina larvae. Compared with other crops, carrots are
relatively slow developing and are exposed to insect attack for a longer period,
requiring two applications of diazinon. Pest levels can reach very high populations in
fields, as often the fields are leased from pastoral farmers and the paddocks can
have built up large numbers of grass grubs if they have not been controlled when in
pasture.
Diazinon is accepted by customers and regulators in Japan and alternative
compounds are not. The loss of diazinon could mean that the Japanese market
could no longer be supplied.
7.4.4.3.

Use of Granular vs EC formulation

Diazinon is applied in the granule form. It is applied by tractor during cultivation and
then by helicopter during crop establishment. Diazinon is the only acceptable
product that can be applied by helicopter. It would not be acceptable to apply
phorate aerially.
The granular formulation of diazinon is used in March or early April. The beetles fly
into the carrot crops in January/February and lay their eggs. The larvae hatch from
eggs and damage starts occurring early March through into April depending on the
timing of the beetle flight. Timing of application is synchronised with rainfall to wash
the product into the soil around the root zone of the carrot. If March is a dry month
the application may not take place until April as 13mm of rainfall is required within 7
days of application.
7.4.4.4.

Aerial application

Aerial application is essential as growers do not have precise equipment available
to them that can apply 15kg/ha as this is an extremely low rate that requires the
accuracy that a bucket on a helicopter can give. Helicopters use GPS and
application is very targeted with no drift. Most large carrot growing regions (eg
Canterbury and Invercargill) are very isolated and surrounded by other carrot crops
and/or pasture that is also treated for grass grub. In built-up areas aerial application
is not used.
We suggest ERMA revise banning aerial application altogether and instead
implement practical controls that would ensure risk to urban or built-up areas and
bystanders etc is not an issue. This could be done by having a restriction such as a
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requirement to have the boundary of where you are aerially applying diazinon a
specified (eg 30 km) away from urban areas and restricting the application rate
(based on further advice from industry to what rates are used) as well as the
numbers of applications per season.
7.4.4.5.

Alternatives to diazinon

ERMA suggested some alternatives to diazinon and industry have made the
following comments:
 Chlorpyrifos– This is used currently as part of resistance management
programme and so is not an alternative. It also does not carry a registered
label claim for use on carrots and so has no associated MRLs. It is also
scheduled for review by ERMA.


Phorate– This product was used in the past but not anymore as the Japanese
Authorities do not accept use of this active. It is more toxic than diazinon. It
would not be able to be aerially applied.



Terbufos– This product is not used as it has a very low MRL under the Japanese
regulations of 0.005 ppm (compared to diazinon 0.5 ppm). In order to use the
product, approval from Japan for a higher MRL would be required. This is
very difficult to achieve.

The only other possible alternative available is imidacloprid but this product has no
registered label claim and is sometimes used off label as part of resistance
management programme. However, imidacloprid is not approved for use by Japan.
Japan is a very sensitive market when it comes to food safety and agrichemical use.
Each season carrot growers wising to supply the Japanese market must produce an
approved chemical list that complies with NZ and Japanese regulations.
7.4.4.6.
Economic impact
If diazinon is phased out with no alternatives in place, this will seriously impact on the
livelihood of growers and supply for the domestic market. Ohakune is the major
supplier of carrots to the NZ domestic market from March till October. As explained
above, even small amounts of pest damage will mean carrots cannot be sold on
the fresh market.
When used at emergence, diazinon prevents pests from destroying the seedlings
that could otherwise result in a loss of the entire seedling population or significant
crop losses. The cost of replanting is ~$200/ ha but the pests will still be present in the
ground and the same thing could happen without better control. If growers loose
crop later in the season, or produce is downgraded due to pest damage this figure
is $12,000/ ha. Overall diazinon use represents an economic benefit in the region of
$13m per year as a result of decreased pest damage and increased yield.
Carrot production for either the fresh market or carrot juice is a major contributor to
the rural economy in South Canterbury, Southland and Ohakune.
One large producer of carrot juice in South Canterbury is supplied by 13 growers
that produce 50,000 tonnes of carrots annually. The factory employs 20 fulltime staff
a further 40 -45 seasonal staff from March- October (8 months of the year). A further
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10 staff are indirectly employed in the marketing and logistics part of the company.
Another large producer in Invercargill grow 500 acres of crop and produces 13,000
tonne per year of carrots destined for both the fresh and export markets. Around
4500 tonne is exported whilst the rest is directed to the local market.
7.4.4.7.
Phase-out period
A six month phase-out is not enough time to allow for alternatives to be found and
negotiations with major markets such as Japan to take place to gain final approval
on proposed alternative products. ERMA‟s assessment suggests that alternatives are
available so only a short phase-out period is required. The industry refutes that and
asks ERMA to take into account the need to final alternatives acceptable to export
markets and the need for aerial application in their assessment.
Carrot growers have begun the process of looking for alternative pest control
options. Carrot growers are optimistic that this may be managed through other
means and alternative chemistry, but they need some defence and a reasonable
time period to secure a suitable replacement option to diazinon.
7.4.5. Citrus
7.4.5.1.

Scope

The citrus industry uses Dew, an oil in water emulsion, applied from the ground using
airblast spray equipment.
7.4.5.2.

Summary of diazinon benefits in this industry

Diazinon controls a wide spectrum of target pests at petal fall (eg Kelly‟s citrus thrips,
greenhouse thrips, Australian citrus whitefly and those it is registered for namely
aphids, mealybug and scale). There are no registered alternatives that control this
wide spectrum of pests. If diazinon was not available for use, citrus growers would
have to combine chemicals at an even greater cost to growers and arguably
increase environmental impact as a result of multiple sprays. Diazinon is also
required for resistance management of Australian citrus whitefly. Control of this pest
requires multiple applications from different resistance management groups. A new
chemical group efficacious on Australian citrus whitefly would need to be identified,
tested and registered.
Despite being a broad spectrum organophosphate, no grower has reported any
adverse effects in terms of pest repercussions (i.e. it is compatible with IPM). Many of
ERMAs suggested alternatives have been shown to cause red mite outbreaks, or are
themselves organophosphates which are under review or probably have similar
toxicology to diazinon (e.g. Chlorpyrifos and acephate).
Diazinon is cost-effective: alternatives depending on target pest and chemicals are
4 to 12 times as expensive this equates to $300/ha. A phase-out without adequate
alternatives is going to significantly increase cost of production.
Diazinon is the
most IPM compatible of the OP‟s still available.
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7.4.5.3.

Alternatives to diazinon

ERMA‟s commissioned report from Plant & Food Research suggests a number of
alternatives and comments are provided on these below. These comments are in
addition to the information already provided by industry during the data-gathering
phase.
 Mineral oil – is not effective by itself and provides no residual control
 Fipronil – this is very IPM unfriendly, causes red mite outbreaks and bee deaths
 Pyrethrins – no residual control, poor efficacy
 Spinosad – provides short term control of Kelly‟s citrus thrips only, no control of
Greenhouse thrips
 Acephate – under ERMA reassessment, expensive to apply and causes red
mite repercussions
 Chlorpyrifos – scheduled for ERMA reassessment, causes problems in IPM
 Thiacloprid – maybe compatible with IPM on avocado but causes issues with
red mite on citrus – as do all neonicotinoids.
 Deltamethrin/lambda cyhalothrin – All synthetic pyrethroids cause problems
with IPM
Diazinon is used for two key reasons:
 Diazinon is cheap- alternatives are 4 to 12 times as expensive and may not be
as efficacious or are associated with IPM difficulties. Diazinon costs on
average $29/ha to apply while the alternatives range from $102-$353/ha, a
significant increase. A phase-out of diazinon without really good alternatives
is going to cost growers money.
 Diazinon controls a wide spectrum of target pests– Kelly‟s citrus thrips,
greenhouse thrips, whitefly and those it is registered for namely aphids
mealybug and scale. We don‟t have any alternatives that do all this and
growers would need to apply multiple compounds to gain the same control
they had with one application of diazinon.
Before diazinon is phased out, the industry needs to find alternatives which are
effective, do not disrupt IPM and have acceptable withholding periods. Many of
the compounds identified as alternatives have some serious issues and impacts on
IPM and are not ideal. The industry used to have a very good alternative for
greenhouse thrips in endosulfan which was also IPM compatible but this was phased
out due to ERMA review.
If an alternative compound provides appropriate pest control and has no negative
impact on IPM, the industry must still consider whether it is acceptable for export
markets. No information is available for suggested unregistered alternatives on
withholding periods to meet export MRLs. This could result in unacceptably high
residues which would severely compromise compliance with MRLs and therefore
effect citrus markets (both domestic and export). Industry would need to invest
considerable funds in developing residue decay curves for each compound in order
to set export PHIs. Where a product is not accepted by our trading partners, it is not
an option for control.
Industry is working on identifying, trialling and eventually registering new control
options but this work must be funded by the industry itself and is time consuming.
The citrus industry needs to retain the use of diazinon until this work is completed.
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7.4.5.4.

Economic impact

Diazinon is currently used by all citrus growers to control a range of pests. The
industry estimate of yield loss (reduced profit) if diazinon was unavailable is of the
order of $15 million per year, with the predominant value being in the mandarin and
orange crop. This relates mostly to fruit quality damage caused by the pests with
reduced saleable yield being the outcome.
More important in terms of grower profitability is the consideration of the cost of
alternatives. As discussed above, diazinon is both inexpensive and able to control a
wide range of pests. Alternatives are between 3 and 12 times more expensive to
apply and alternatives would most likely need to be applied more often. This is a
significant impact on overall grower costs in an industry where grower margins are
already marginal.
7.4.5.5.
Phase-out period
A three year phase-out is not enough time to find and test alternatives and develop
the residue and efficacy data generation to present to ACVM for registration.
Testing is required to ensure that that alternatives being trialled do not cause IPM
problems. The citrus industry needs adequate time to find alternatives which are
efficacious, do not disrupt IPM and have acceptable withholding periods.
Currently, research priorities for citrus crops are to develop more alternatives for
Kelly‟s citrus thrips, greenhouse thrips and whitefly control, as well as to test for
efficacy, pest repercussions and residues.
The timeframe needed for investigation to find alternatives is at least 5 years.
However, ERMA may find that when reviewing the assessment taking into account
the comments in this and other submissions that the risks are not sufficient to warrant
a phase-out and that continued use for restricted crops using enhanced control
options is appropriate.
7.4.6. Kumara
7.4.6.1.

Scope

The industry uses liquid (EC/EW) formulations of diazinon.
7.4.6.2.

Summary of diazinon benefits in this industry

Kumara has a low overall usage of agrichemicals to achieve a marketable crop.
Targeted spraying during key insect windows is used and this is very effective in
ensuring that quality, safe kumara are produced for the consumer. Kumara growers
do not look at diazinon in isolation when devising pest management programmes.
They instead look at target pests such as white fringed weevil, black beetle, grass
grub and wire worm and then use insecticides that to provide economic control of
these pests. This strategy includes the use of diazinon and/or methamidophos where
pest pressures require their use as well as the use of other resistance groups during
low pest pressure periods. Use of diazinon on kumara is targeted and only used at
times that require it, by trained Growsafe accredited operators.
Producing a marketable kumara crop is challenging, as when climatic conditions
are favourable, large flights of black beetle from surrounding paddocks (e.g.
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surrounding pasture, particularly sand country) come into kumara crops, and this is
when diazinon and/or methamidophos are the only effective chemicals to avoid
massive crop damage and subsequent loss as a result of direct tuber drilling by the
insects.
7.4.6.3.

Alternatives to diazinon

Organophosphates are the only efficacious group and these are currently all under
review or scheduled for review. The kumara industry would prefer to retain the use
of methamidophos over the other three organophosphates as methamidophos
gives more efficacious control of black beetle.
7.4.6.4.
Economic impact
Potential loss if diazinon was not available is dependant on the soil type, pest
pressure season and a number of other factors. Growers do not use sprays where the
economic benefit does not outweigh the benefit of spraying. Diazinon is applied
when pest thresholds, as a result of monitoring, indicate an insecticide application is
needed.
In some seasons, no sprays are used as the insect pressure is not economic to do so,
or so low an insecticide is not needed. In other seasons when pest pressure is high,
an entire crop can be wiped out if growers do not use an adequate pest control
programme.
In the years of high pest pressure, if pests are uncontrolled this results in an average
50% loss of yield due to tuber damage. This can amount to $16-$18,000/ha for the
grower.
Kumara is an important contributor to the regional economy in Northland. There are
60 kumara growers and during winter about 60 staff are employed. During the
October to December plant this number rises to about 1000. Again in the harvest
period (February to April) staff numbers increase to around 1000, with many of these
people being from the local community that would otherwise be unemployed.
There are five kumara packhouses in Northland that operate year round. They
employ around 60-70 people in summer months and up to 120 in winter. Any impact
on the viability of the kumara industry will impact on the local and regional
economy.
7.4.6.5.

Phase-out period

The kumara industry appreciates the ERMA has provided for a 3 year phase-out for
kumara in recognition of the potential impact and lack of alternatives. The industry
would appreciate the opportunity to discuss the organophosphates under review as
a whole package to get the best outcome for kumara growers. The kumara industry
needs to retain either methamidophos or diazinon until alternatives are identified
and registered. This work will need to be funded by the kumara growers because
kumara does not present an economic option for chemical companies. Kumara is a
small industry and it will take some time to accumulate funds and undertake the
necessary research. The industry requests that they be allowed continued use of
methamidophos/diazinon until this work is complete which is likely to be at least 5
years. The industry recognises that an open-ended timeframe is difficult for ERMA
and would be interested in discussing an appropriate phase-out period followed by
a review to determine if alternatives are then available.
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7.4.7. Passionfruit
7.4.7.1.

Scope

The passionfruit industry uses Dew 600, an oil in water formulation.
7.4.7.2.

Summary of diazinon benefits in this industry

Products containing diazinon are registered for use on passionfruit to control
leafroller, aphids, passionvine hopper and thrips. There are approximately 40
growers and the export market is valued at $1.7m. Diazinon and dichlorvos are the
only two insecticides with registered claims (both are under review by ERMA) for
passionfruit. As dichlorvos is currently under review by ERMA it cannot be considered
a viable alternative.
Diazinon has a short withholding period and can be used up until 14 days before
harvest to ensure pest control. It is important that there are no insect pests present
on the fruit at the time of export as this will result in rejection. Diazinon is broad
spectrum and therefore controls the range of insect pests that passionfruit growers
need to deal with. Diazinon is also important as part of a resistance management
programme to ensure insecticides are rotated.
7.4.7.3.
Alternatives to diazinon
ERMA states in the reassessment report that there have been „few‟ alternatives
identified to control pests in passionfruit. We conclude there have been no
alternatives identified. Any work to identify and register new compounds will be up
to the passionfruit industry as they are too small to justify chemical company
investment. However, with such a small number of growers, there is limited funding
available for this work. The work would need to be funded for 3-5 years just for one
compound and this simply is not feasible given the size of the industry and funding
available. If both diazinon and dichlorvos are removed, the industry will have no
other alternatives and will struggle to control pests. Economic viability of this industry
will be threatened as a result.
7.4.7.4.

Economic impact

There are currently no alternatives registered available to control these target pests
on passionfruit. Since last year the number of passionfruit growers has more than
halved from 90 growers in 2009 to 40 in 2010 (HortFacts). While it is not clear what
has caused this decline, passionfruit vines have been affected by a root disease that
kills the plants. While research on this issue has been undertaken, no strong solutions
have been identified. The loss of growers is most likely related to the inability to
control the root disease. The economic viability of the industry will be further
impacted if the only pest control options open to passionfruit growers are also
removed. This will impact to a small extent on local economies but has the greatest
effect on biodiversity and quality of life. The export market is worth $1.7m and it is
not an overstatement to suggest this market will be lost if there are no pest control
options.
7.4.7.5.

Phase-out period

The passionfruit industry will struggle to get new insecticides registered for their crop.
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label manner. Unless funding is found to undertake research, trialling on new
products will occur by individual growers and will take place over a long period of
time. Growers will need to ensure they are meeting off-label requirements and also
consider requirements of export markets. Even if funding was available it would take
at least 5 years to undertake this work, without funding it will take even longer and
relies on growers sharing information. The passionfruit growers need the longest
phase-out period that ERMA is able to provide.

7.4.8. Process Tomato
7.4.8.1.
Scope
The field tomato industry uses the liquid (EC/EW) formulations of diazinon.
7.4.8.2.

Summary of diazinon benefits in this industry

Diazinon is presently the most used insecticide for tomato potato psyllid (TPP). It is
the preferred alternative due to efficacy, cost, and low residues in the fruit. Diazinon
provides a control option from the organophosphate group of insecticides with the
alternative being methamidophos which is under review by ERMA. Since the arrival
of TPP, up to 10 sprays per season are now required for control. For good resistance
management, there should be a maximum of 2 applications from any group which
means that 5 different groups are required. Diazinon is preferred as the option close
to harvest as it has a short withholding period while methamidophos is preferred
earlier in the season.
7.4.8.3.

Aerial application

Ground application is preferred for tomato crops especially for TPP where crop
canopy penetration/coverage is important. Although it is less effective, aerial
application is sometimes considered necessary where there have been prolonged
wet conditions and there is a risk of crop loss if no application is made in the period
before the ground dries out sufficiently for ground applications. In most years, no
aerial application is required to processing tomatoes.
7.4.8.4.
Alternatives to diazinon
Within the organophosphate group, there are two chemicals that are accepted as
useful on processing tomatoes to control TPP: methamidophos and diazinon.
Diazinon is preferred for applications close to harvest. Methamidophos has a label
withholding period of 3 days but experience has shown that residues can be
detected at 21 days or more. Diazinon also has a label withholding period of 3 days
and has consistently been able to be used as close as 7 days before harvest without
residue issues in processing tomatoes: this provides an acceptable safety margin for
late applications in the last 3-4 weeks before harvest.
With both diazinon and methamidophos being reviewed by ERMA and scheduled
for phase-out, the loss of this insecticide group is of real concern to the industry. The
danger of withdrawing chemical groups from a resistance management strategy
has already been seen in a very similar situation with citrus greening in the USA: as
with tomato potato psyllid, this is a recent issue (2005) caused by a Liberibacter sp.
vectored by a psyllid.
Recent research at the University of Florida has shown
resistance in psyllid populations throughout Florida‟s citrus growing regions to
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spinetoram and the neonicotinoid group of insecticides. This has been attributed to
over-use of these insecticides in an attempt to replace, rather than supplement,
older chemistry.
Another New Zealand example of the development of resistance in a pest due to
limited insecticide resistance groups is diamond back moth (DBM). In response to
documented resistance to organophosphates, vegetable brassica growers
transferred their control of DBM to the synthetic pyrethroid (SP) group. This resulted in
resistance to organophosphates disappearing in the NZ DBM population but
resistance increased to SPs. In response to the increasing resistance to SPs growers
reduced their use of SPs to control DBM. Despite this, DBM resistance to SPs have
continued to increase due to the use of SPs to manage other pests in the crop (G.
Walker Plant & Food Research, in press).
Although insecticides suggested as alternatives to organophosphates for TPP control
in NZ may come from 4-5 other groups, many of them are unproven from the point
of view of efficacy (in NZ field tomato cropping situation) and residues (chemicals
effective against psyllids are likely to have systemic or translaminar activity so tend to
have long residue tail). Residues are a key issue for the processing industry as
customers hold the producer responsible for any costs resulting from product recall
or rework due to residues found in the resulting paste at any point to the final
consumer. This is particularly a concern for Gisborne growers who are held
contractually accountable for the full cost of any residue issues in paste made from
their tomatoes. Due to the conservative concentration factor (5.4, versus an actual
concentration closer to 6.0) used by processors and regulators to adjust for the
concentration of the raw material to make paste, growers are required to produce
tomatoes at a residue levels lower than the NZ MRL standard. In addition to field
efficacy studies, further residue decay work in the local situation is necessary to give
growers and processors confidence to use alternative chemistry without fear of
unacceptable residue levels being detected in finished product.
The cost of alternatives (eg spiromesifin or possible others needed in future) is a huge
consideration for growers, as new chemistry comes at significantly higher prices than
diazinon, cutting into their profit margins.
7.4.8.5.

Economic impact

New Zealand‟s process tomato industry is already under threat, and any change of
this type that reduces confidence in achieving crop yields, quality, and adds cost,
shifts the industry closer to a point where it is no longer viable for growers and
processors to continue.
The field tomato industry provides raw product for a wide range of uses including in
sauces (eg the tomato sauce and ketchup products, plus more complex products
like meat and pasta sauces, concentrates/pastes etc); soups in can and pouch,
quick-serve snacks/meals (eg baked beans, spaghetti, pasta meals; canned
vegetables (diced or whole tomato pieces), beverages (tomato juice), frozen meals
(many variants use tomato as a sauce ingredient), babyfood etc. Currently New
Zealand consumers are lucky enough to have their processed tomatoes sourced
from locally grown produce. A major Australian tomato processing factory closed
this year, and shifted the equipment to Hastings. From the 2011/12 crop season New
Zealand will be packing and shipping to Australia tomato ketchup and other
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products sold and previously produced in Australia. This extra business is great for
New Zealand but places increased importance on growers ability to supply a secure
and cost-competitive crop. Pest control options are important factor in continuing
to provide high quality, cost effective tomatoes for processing.
The NZ tomato crop and paste production can be valued at ~$10.5 million paid to
growers or ~$15 million worth of paste. The employment numbers involved in that
part of the business are also not large but very significant in the regions where the
industry is located. However, tomato paste is part of a much wider integrated
business if you take into account the flow-on impacts to the whole industry, any
impact on ability to product tomato paste would impact on other parts of those
businesses. This is particularly important in the Hawkes Bay and Gisborne regions
where the growers and the factories are located.
A further consideration is the cost of new alternative chemistry. For example, the
cost for the chemical for an application of diazinon to a crop is ~ $10/ha versus
~$100-150 per ha for spiromesifen or spirotetramat: i.e. an additional $225-350 per
hectare for 2.5 applications. This comes on top of the yield loss (~$1400/ha) and
additional chemical (~$250/ha) and application (~$300/ ha) costs that growers
have incurred since the arrival of TPP which has taken tomatoes from a crop yielding
an average gross margin of $2000-2500/ha to $0-500/ha. There is a limit to the price
that can be paid by NZ processors to compensate growers for this change in costs:
the processors must sell or can procure tomato paste at the international market
price. It is no exaggeration to say that the long-term viability of the NZ processing
tomato industry relies on being able to manage the TPP problem.
7.4.8.6.

Phase-out period

With so much at stake, the tomato industry is reluctant to agree to a 3-year phaseout as it is by no means certain that an alternative to diazinon for late season
application to tomatoes can be identified in such a short timeframe. Further the
need for diazinon will be greater if methamidophos is phased out. The industry
needs to identify a new insecticide to control TPP from a group not already in use in
the resistance management programme. To date, a product has not been
identified and while new chemistry is being released, this will need to be trialled to
check it can control TPP. It also needs to have a short residual profile so that it can
be used close to harvest. Even when a product is identified, there will be 2-3 years
required for registration trials and the regulatory process. The industry requests
continued use of diazinon until an alternative that meets requirements for efficacy,
and short withholding period is registered.
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7.5.

Proposals to manage risks

7.5.1. Consideration of Outcome Scenarios
ERMA considers the only outcome scenario is a phase-out of the use of diazinon. The
phase-out periods suggested range from 6 months to 3 years. For the critical uses
covered by this submission we believe this phase-out period is insufficient to allow
alternatives to be registered. We have also raised some questions about the risk
assessment leading to this recommendation and request that the risk assessment is
revised. Our preference is for the continued use of diazinon with revised controls.
ERMA has recommended outcome scenario b) for some horticultural uses which
allows for continued used with additional controls for a fixed time period. This is
based on ERMA‟s interpretation of data that there are no practical controls or
restrictions that can adequately manage the adverse effects. ERMA has not
presented any conclusive data to demonstrate that the current controls have been
ineffective and the use of diazinon has caused any environmental or human health
risks. ERMA states that increased PPE will not reduce the risks to human health to an
acceptable level. We believe this is as a result of ERMAs overly conservative
modelling and is not a realistic representation of risk.
We suggest that in addition to the 3 outcome scenarios presented by ERMA in
Section 5.2.2, there should be an additional scenario – Retain current use with
additional controls. If the risk assessment is revised, it may be possible to retain uses
of diazinon where they are important and to manage the risk with additional
controls. We welcome the opportunity to discuss this further with ERMA once a
revised risk assessment is available.
7.5.2. Evaluation of options to strengthen existing controls
Industry supports measures to manage human health, environmental and operator
risks but cautions ERMA to consider practicality and necessity. Growers already try
and mitigate risk as much as possible and do not wish to put themselves, others or
the environment at risk. The vast majority of growers producing commercial
quantities of these crops are Growsafe accredited and Approved Handlers. The NZ
Agrichemical Education Trust has provided comment on how these programmes
can provide risk management without additional compliance cost (Appendix 2).
We would appreciate the opportunity to discuss with ERMA whether making
Growsafe and Approved Handler certification a requirement for the use of diazinon
would be appropriate.
The industry agrees that strengthened controls are necessary and provides the
following comments on each control suggested by ERMA.
Proposed
Industry comments
controls
Restrict
to As with all of the organophosphate reassessments to date, there are
uses listed on number of use patterns which are considered critical but are offthe label
label. This is legal as long as residues comply with the residue
standard (MRL of 0.1 mg/kg). There is insufficient commercial return
on investment for chemical companies to undertake the residue
trials necessary to obtain a label claim. Further, the labels that are in
place refer to specific pests but the use of the product is much wider
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Proposed
controls

Industry comments
than the pests specified on the label. If use is restricted to uses on
the label, that would mean the product could only be used for the
pests and crops on the label and this is highly restrictive. Diazinon is a
broad spectrum product and is used for a wide range of insects.
Chemical companies are not going to undertake the research
necessary to revise labels to add all of these insects.

We agree that use should be restricted only to crops where a critical
use has been identified through the reassessment process. We
suggest that rather than restricting uses to those identified on the
label, ERMA specify for which crops continued use is allowable.
Focussing on the use by crop would also avoid the need to specify
which pests the product can be used to control.
Prohibit aerial Aerial applications are used by the carrot industry (granular
application
formulations) and the avocado industry (EC formulations) and
occasionally in field tomatoes. Detailed information on these use
patterns is provided in Sections 7.4.2 and 7.4.4.
The carrot industry believes that the use of aerial application of
granules is lower risk than aerial application of the EC formulation
and requests that ERMA assess this use pattern.
The avocado industry utilises aerial applications to achieve
coverage at the top of the canopy
The field tomato industry uses aerial application rarely when ground
conditions are too wet to allow ground spraying. The field tomato
industry would be interested in discussing whether aerial application
could be allowed on a case by case basis perhaps through regional
council approvals.
We are aware that the Aviation Industry Association is currently
working on a project partially funded by the MAF Sustainable
Farming Fund called “Environmental Best Practice in Agricultural and
Associated Rural Aviation” which will develop Codes of Practice for
operators. This may provide additional risk management systems for
aerial applications of hazardous substances including diazinon. We
understand that this group would be happy to provide ERMA with
more information on their project to assist in the reassessment
process.
We request that ERMA reconsider the prohibition of aerial
application for carrot, avocado and field tomato uses and work with
industry to re-evaluate the risk and determine alternative means of
mitigation.
Neighbours
We believe this requirement is already covered by Growsafe and/or
must
be Approved Handler certification and we have no issue with this
notified
certification being a requirement for ongoing use of diazinon.
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Proposed
controls
Signage must
be
placed
on
the
boundary of
the area in
which
diazinon
is
being used
Diazinon
must only be
sold to and
used by an
approved
handler
Tracking
of
diazinon

Industry comments
We believe this requirement is already covered by Growsafe and/or
Approved Handler certification and we have no issue with this
certification being a requirement for ongoing use of diazinon.

We believe this requirement is already covered by Growsafe and/or
Approved Handler certification and we have no issue with this
certification being a requirement for ongoing use of diazinon.

We believe this requirement is already covered by Growsafe and/or
Approved Handler certification and we have no issue with this
certification being a requirement for ongoing use of diazinon.
Operators
Growers do this as a matter of course for all insecticide spraying and
must wear full are agreeable to this control. The Avocado industry notes that many
PPE
commercial operators use sealed tractor cabs with carbon filters. This
should be allowed as equivalent to full PPE during application.
Wearing full PPE while driving a tractor would be problematic.
Re-entry
The re-entry periods are acceptable for the majority of uses covered
intervals must by this submission. For carrots, we believe the risk assessment for
be observed granular application is incorrect and needs to be re-evaluated. The
re-entry risk associated with granules sown into soil is very low and
there should be no REI restrictions.
For avocado and citrus, the REI ranges from 0-5 and 3-6 days
respectively (with gloves) depending on whether the best or worst
case scenario is considered. The worst case REI‟s will negatively
impact on the grower as they will be unable to carry out orchard
operations such as pest monitoring, fertilizer applications, grass
mowing. Given the 14 day PHI for some markets in avocado, the
growers need to have access to the crops earlier than 5-6 days. We
consider that the worst case scenario and the modelling approach
to risk assessment overestimate the risk and the best case scenario
should be considered. This would provide for a 0 day REI for
avocado (which is consistent with aerial application) and a 3 day REI
for citrus.
Employers of We believe this requirement is already covered by Growsafe and/or
workers using Approved Handler certification and we have no issue with this
diazinon must certification being a requirement for ongoing use of diazinon.
introduce
biomonitoring in
line with OSH
guidelines
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Proposed
controls
Spraying
must comply
with
the
practices
described to
reduce
spraydrift in
NZS8409
Workers must
demonstrate
they
have
given
informed
consent
before
working with
diazinon
or
crops
to
which it has
been
applied.
Users must be
informed
how
to
reduce
degradate
formation.

7.6.

Industry comments
We believe this requirement is already covered by Growsafe and/or
Approved Handler certification and we have no issue with this
certification being a requirement for ongoing use of diazinon.

We believe this requirement is already covered by Growsafe and/or
Approved Handler certification and we have no issue with this
certification being a requirement for ongoing use of diazinon.
However, we note that in some industries it would be impractical to
use spray diary as it only covers application of the chemical.
Orchard workers handling the crop – harvesting contractors, pruners,
etc, would never sight the spray diary. ERMA should allow the
Growsafe programme to manage this risk.

The industries covered by this submission do not have an issue with
this requirement but note that it may require additional information
to be placed on the label and this will come at a cost. Industry
requests that ERMA consider the economic impact of label changes
in relation to any new requirements.

Phase-out period

ERMA, in granting 3 year phase-out for the majority of crops seems to conclude that
this is to allow time to register alternatives. This is not enough time to find alternatives
and we put to ERMA that this process can take at least 5 years. We have provided
specific comments on the phase-out period for each crop under Section 7.4.
However we would also like to make some generic comments about the issues with
short phase-out periods
In considering a phase-out period, ERMA must allow reasonable time to develop,
trial, register and import products to replace the phased out product and, allow the
use of remaining stocks to be used up in a managed manner. Stock in trade issues
arise with short phase-out periods similar to the problems caused by the revocation
of endosulfan. Six months may not be enough time in the season to use up the
product when it would normally be used on the crop/s it was originally purchased
for. This is a much safer option then having small stocks of phased out products
around the country in store sheds or having growers dispose of product irresponsibly.
If ERMA chooses different phase-out periods for different crops, this may create
grower uncertainly around when they can use diazinon and on what crops. This
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could lead to growers unintentionally not complying with phase-outs. This was seen
when endosulfan was revoked with a very short phase-out period where and there
was grower confusion and growers inadvertently did not comply with ERMA
requirements. Multiple phase-out timeframes will also cause labelling difficulties as
there is a significant cost to the chemical companies for reprinting labels. We
encourage ERMA to discuss implications of the proposed phase-out periods with the
ACVM group and chemical companies to ensure it is feasible.

7.7.

Overall Evaluation

We do not believe that ERMA‟s modelling provides an accurate assessment of the
actual risk. A number of key use patterns have not been included or have been
assessed in a way that does not reflect use in New Zealand resulting in an
overestimation of risk. The assessment appears to be more conservative than any
other country in the world and we believe peer review of the assessment is required
from international experts.
The modelling is theoretical and no qualitative
assessment of the modelling outcomes has been undertaken to ensure the overall
risk assessment is realistic. Given that the product has been in use in New Zealand
for over 30 years, it is reasonable to expect evidence of risks to be presented. In
particular, we are concerned about the dietary intake assessment and request that
ERMA works with the ACVM group of MAF to agree on an appropriate assessment.
We are very concerned that imported food will not have to comply with the same
dietary risk requirements as New Zealand.
ERMA‟s assessment that potential alternatives have been identified for diazinon is
inaccurate and in some cases fails to recognise that compounds cannot be
considered alternatives if they:
 Are currently under assessment by ERMA (e.g. the other three OPs currently
under reassessment)
 Are scheduled for reassessment by ERMA (e.g. other organophosphate
insecticides)
 Not registered for use on the crop or the pest in question – a product is not an
alternative until it has a demonstrated efficacy, is registered with a label claim
and has associated MRLs set.
 Have not been trialled to determine efficacy on the pest or impact on the
crop.
While ERMA has recognised that alternatives need to be developed for some crops,
the proposed phase-out period of 3 years is insufficient. There also needs to be
greater recognition of the cost of registration of alternatives which in many cases is
left with the industry.
In this submission we have provided much of the information requested by ERMA in
including:
 Quantitative information about the level of benefit offered by diazinon
products
 Identification of the use and availability of alternative substances
 Feasibility of proposed risk management measures
 Appropriateness of the phase-out periods
In summary, while we appreciate that ERMA has taken account of issues raised by
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industry in previous reassessments and has provided for a longer phase-out period,
we are opposed to the application. The proposal to phase-out diazinon in 6
months/3 years will significantly affect New Zealand‟s horticultural and arable
industries in a number of ways. We believe the risk assessment is overly conservative
and the conclusion on level of risk is overstated and largely theoretical. ERMA has
not provided any evidence of actual risk despite the substance being used in the
Zealand for over 30 years.

8. Biosecurity Incursions and responses
Stocks of diazinon and other organophosphates are needed to be kept on hand in
the event of an incursion under emergency use provisions - this is true for a number
of fruit and vegetable industries for a range of possible pests that may present in
New Zealand. It is impossible to predict what pest and on what crop this could occur
in and trigger the need for this compound. This unpredictability is concerning to the
horticultural and arable industries and we must retain stocks of this compound as
insurance against an incursion.
It is acknowledged that diazinon may not be used by MAF Biosecurity New Zealand
to eradicate a new pest incursion during the response phase. However once the
response phase is stood down (e.g. due to failure to contain the pest) it will be left to
the grower to manage the pest. A recent example of this is the arrival of
tomato/potato psyllid, where it was unsuccessfully eradicated, and it is now up to
the growers to manage. The tools available will be the existing approvals until new
compounds can be registered in New Zealand or biological control agents imported
through the HSNO process. Having access to a small number of broad spectrum
insecticides will enable growers to manage new pest incursions until more targeted
approaches can be developed. Therefore it is extremely important that diazinon is
retained for this possibility.
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Appendix 1: Use Pattern Information
Use patterns for critical uses of diazinon in horticulture
ARABLE
Equipment
Formulation type
Application rate

INDUSTRY
Broadcast (20G formulation) ; boom (EC formulation)
Granule and EC
20G formulation= 11kg/ha
EC formulation = up to 3L/ha
Area treated (per year)
Wheat: 53,000 ha, Barley: 60,000 ha, Maize: 90,000 ha
maize, Grass seed: 33,000 ha, Vegetable seed: 20,000
ha (incl 500 ha carrot seed =60% of world supply).
%
of
growers
using 35% of cereal growers, 20% of carrot seed growers, 30%
product
brassica seed growers, 0.5% maize growers
% years product is used
50% but infestations occur in different regions so
essentially every year.
No
applications
per 1-2
season
Interval
Depends on pest numbers, is applied as a result of pest
thresholds being exceeded (from crop scouting)
Potential loss % growers x As an example- Cereals- 35% x 11kg/Ha x 100,000Has
loss x ha
=385,000kgs. Wheat and barley at $3000/Ha return X
35% = $30 million.
Growth stage treated
Depends on crop– planting through to tillering in
cereals.
Carrot seed crops- at sowing.
Pests controlled
Cereal aphid, aphid, caterpillar, thrips, grass grub,
porina and carrot rust fly.
Comments
NZ is the worlds largest producer of carrot and clover
seed ($130 million farmgate alone revenue for
vegetable seeds). The seed industry would be
decimated by a loss of diazinon.
Employment Nos (of staff 2500 registered Arable growers on FAR books. Most
directly
and
indirectly have one employee (some more) 750 industry personal
employed in industry and are directly supported by this sector.
related industry e.g. pack
houses etc)
Industry size
$500m for whole arable industry

AVOCADO
Equipment

INDUSTRY
Airblast (90% ground with volutes) and
Helicopter
Formulation type
EC & Oil in water emulsion
Application rate
As per label (eg for Dew 600- 80ml/100L)
Area treated (per year)
5,000 ha
%
of
growers
using 100%
product
% years product is used
100%
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No
applications
per
season
Interval
Growth stage treated
Pests controlled
Comments
Potential loss % growers x
loss x ha
Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)

Industry size

Average= 2.1 sprays /season (range =1-4)
Variable- depends on pest pressure
Preflowering, post-flowering to preharvest
Leafroller, mealy bug, scale, thrips.
5,000 ha x 46% growers x 0.5-1.0 ton/ha = 1,150-2,300
tons = 209,000 - 418,000 units of 5.5 kg trays @ $20/tray
= $4.18M - $8.36M
Every $10m FOB value is estimated to generate the
following full time employment: 24 harvesting positions,
35 packhouse staff including 4 quality controllers and 2
shed managers, 30 orchard positions, 6 transport
positions, 6 corporate exporter staff positions, 2 logistics
positions (stevedoring, shipping and containers), 0.5
quality audit positions and 0.5 research scientist
positions.
This is a total of 110 employment opportunities with a
wide range of skills. Many of these positions are
located in areas with high unemployment numbers
such as Northland, Gisborne and the Bay of Plenty.
Domestic ranges form $18 -22m.
Export ranges from $40-65m (depending on the
bearing of the tress in a particular season).

BABY LEAF
Equipment
Formulation type
Application rate
Area treated (per year)
%
of
growers
using
product
% years product is used
No applications per year
Interval
Growth stage treated
Pests controlled
Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)
Industry value

INDUSTRY
Boom spraying
EC, oil in water emulsion & Granular
350-550ml/ha
150 ha
100%

CARROTS
Equipment
Formulation type
Application rate
Area treated (per year)

INDUSTRY
Boom and Helicopter with bucket
EC and granular.
3 L/ha
300 ha

100%
1
N/A
Emergence
Springtails, symphilids
An estimated 50 growers, with 40 full time employees
involved
in
crop.
A
further
100+
in
processing/distribution.
$14.4m (600ha x $24,000/ha) Farmgate value
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%
of
growers
using
product
% years product is used
No
applications
per
season
Interval
Potential loss % growers x
loss x ha
Growth stage treated
Pests controlled
Comments
Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)
Industry size

100%
50%
1-2
Depends on pest pressure
As an example- in Ohakune- 70% reject rate would be
105 tonnes per ha x 140ha = 14,700 tonnes of carrots
from would be dumped every season.
Seedlings
Grass grub, manuka beetle, porina, carrot rust fly and
springtails
Average crop yield is 150 tonnes per ha.
Crops harvested in winter (July through till October).
Processor in Canterbury- the factory employs 20
fulltime staff a further 40 -45 seasonal staff from
March- October (8 months of the year). A further 10
staff indirectly employed from a marketing and
logistics side.
Domestic $30m
Export $8m

CITRUS
Equipment

INDUSTRY
Predominantly airblast, but some Mazotti guns used,
and combinations of airblast and Mazotti
Formulation type
Oil in water emulsion
Application rate
80ml/100L
Area treated (per year)
1834 ha
%
of
growers
using 10% Lemons, 50% of mandarin growers and
product
70% of orange growers.
% years product is used
100%
No
applications
per 0-2
season
Interval
Any time, except where prevented by flowering or
withholding period.
Growth stage treated
N/A
Pests controlled
Kelly‟s citrus thrips, Greenhouse thrips, Australian citrus
whitefly, aphids, mealybug and scale.
Comments
There are no registered alternatives that control this
wide spectrum of pests on citrus.
Employment Nos (of staff As an example - one large citrus growing and packing
directly
and
indirectly operation employs 700 staff.
employed in industry and
related industry e.g. pack
houses etc)
Industry size
$35m Domestic
$4.5m Export
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FIELD TOMATOES
Equipment
Formulation type
Application rate

INDUSTRY
Boom
EC, Oil in water emulsion
Hawkes Bay - 1-1.25L/ha
Gisborne - 1-1.5 L/ha
Area treated (per year)
800 ha
%
of
growers
using 100%
product
% years product is used
100%
No
applications
per 2-5
season
Interval
Hawkes Bay - 7 days
Gisborne - 20 days
Potential loss
$9.5 million p.a. at risk if psyllid is not adequately
controlled
Growth stage treated
Hawkes Bay- late season (after flowering).
Gisborne- right through crop development.
Pests controlled
Tomato potato psyllid (TPP)
Comments
IPM was in use before psyllid arrival but is no longer
possible due to intense chemical use required for TPP
control. There are currently no alternatives to diazinon.
Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)
Industry size
Domestic $6m, Export $3.5m (Farmgate value)
KUMARA
Equipment
Formulation type
Application rate
Area treated (per year)
%
of
growers
using
product
% years product is used
No
applications
per
season
Interval
Growth stage treated
Pests controlled
Comments
Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)

INDUSTRY
Boom
EC and Granule
1-1.5 kg/ha
1200has
50%
80%
1-2
21 days
At planting and full canopy
Grass grub, black beetle, white fringed weevil
and wire worm.
Packhouses:
The 5 packhouses in Northland operate year round,
and employ 60-70 people in summer months and up to
around 120 in winter.
In the field:
There are 60 growers. During winter about 60 staff are
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employed. During the October to Dec plant this
number rises to about 1000. Again in the harvest period
(Feb-April) it increases to around 1000 people, with
many of these people being local unemployed and
casual agricultural workers.
Domestic $35m

Industry size
PASSIONFRUIT
Equipment
Formulation type
Application rate
Area treated (per year)
%
of
growers
using
product
% years product is used
Comments
No
applications
season
Interval
Growth stage treated
Pests controlled

INDUSTRY
Knapsack or framework sprayer
Oil in water emulsion
80ml/100 litres water
17ha
100%

100%
Diazinon is one of two products registered in
Passionfruit. It has a wide pest control range and can
be used close to harvest as it has a short WHP.
per N/A
Applied at first sign of damage and repeated as
necessary
Leafroller, aphids, passion vine hopper, thrips, Fuller‟s
rose weevil, mealybug, green vegetable bug

Employment Nos (of staff
directly
and
indirectly
employed in industry and
related industry e.g. pack
houses etc)
Industry size
$1.3m Domestic
$0.4m Export
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Appendix 2: Submission from NZ Agrichemical Education Trust
Submission on reassessment of diazinon from the New Zealand Agrichemical
Education Trust
Wellington
July 2011
New Zealand Agrichemical Education Trust administers the GROWSAFE® training
programme which provides practical and specific guidance on the safe, responsible
and effective use of agrichemicals on behalf of the primary producers of New
Zealand. This includes plant protection products such as diazinon. The origins of the
programme go back more than 20 years when industry leaders recognised that in
order to retain access to agrichemicals such as diazinon, the industry needed to be
pro-active in ensuring agrichemicals are used safely, responsibly and effectively and
to be able to give evidence to that effect. The goals of the strategy were to
maintain productivity and access to export markets for our primary produce. The
GROWSAFE programme, along with other industry initiatives, have recently received
praise from international food safety regulators, such as the EU Food and Veterinary
Agency, for delivering safe food with nil or very low levels of agrichemical residue
through a largely voluntary (non-regulatory) approach.
Over the years this approach matured with the development of the New Zealand
Standard NZS8409:2004 Management of Agrichemicals which is the basis, the text
book if you like, for GROWSAFE agrichemical training. NZS8409 is a code of practice
and is approved by the Environmental Risk Management Authority (ERMA) under the
Hazardous Substance and New Organisms Act 1996 (HSNO).
ERMA, now
Environmental Protection Agency or EPA, administers the Agrichemical Approved
Handler certification which is required to purchase and handle tracked
agrichemicals, and to apply certain agrichemicals. However, this certification does
not cover discharges under the Resource Management Act 1991 (RMA) or
maximum residue levels under the Agricultural Compounds and Veterinary
Medicines Act 2007 (ACVM Act) or worker safety under the Health and Safety in
Employment Act 1992 (HSE).
GROWSAFE agrichemical training is based on
NZS8409:2004, industry best practice and covers-off all of the regulatory obligations
and responsibilities required under the HSNO, RM, ACVM and HSE Acts.
GROWSAFE agrichemical training reflects the code of practice and covers:
 Legislation
 Management
 Transport
 Storage
 Use
 Disposal
 Emergency Management
A GROWSAFE® certificate can only be obtained by completing a moderated
assessment of a course run by an Accredited Trainer. As such the programme has
third party audit process and which adds significant value and independence to the
certification.
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Under the RMA, Regional Councils have responsibilities for managing discharges to
air, which includes the use of agrichemicals and the adverse effects from off-target
spray drift. Discharge of agrichemicals in the air, on land and water is a permitted
activity in accordance with the RMA and Regional Air Plans providing users adhere
to the code of practice, NZS 8409:2004 and previous versions thereof including 1995
and 1999. The code of practice, Management of Agrichemicals, is specified as a
condition of use and mechanism in plans for managing agrichemical use. Most
Regional Councils (12 of 15) go further and specify that agrichemical users must be
have undergone GROWSAFE® training courses. Any requirements or controls that
the Environmental Protection Authority (EPA) may stipulate for continued registration
of plant protection products such as diazinon in New Zealand, can be
accommodated under the existing regulatory framework (RM, HSNO, HSE and
ACVM Acts), the widely acknowledged code of practice (NZS 8409:2004) and
industry training programmes (GROWSAFE).
A number of risk management or control options have been identified with the
reassessment of Diazinon (Table 5.1). Almost without exception, these controls can
and indeed must be communicated to users via the product label and associated
Haznote™ (if available) and Safety Data Sheet (SDS). The fundamental task of
GROWSAFE training is to teach agrichemical users how to interpret product labels,
Haznotes or their equivalent and Safety Data Sheets. The entry level certification of
the GROWSAFE agrichemical training programme, known as the “GROWSAFE
Introductory certificate”, has this core training. In this way agrichemical users are
trained to follow the label and apply agrichemicals in a safe, responsible and
effective way with minimal adverse impact on human, environmental and animal
health.
By making Approved Handler and GROWSAFE certification a minimum requirement
for the application of diazinon, the industry will ensure that users will have as a core
competency an assessed ability to interpret agrichemical product labels and other
associated documentation and be able to apply that product in adherence with
the stated requirements and controls.

New Zealand Agrichemical Education Trust
Matthew.Dolan@hortnz.co.nz
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Appendix 3: Letters of support from Arable growers

LAURISTON FARM
IMPROVEMENT CLUB (INC.)
ADVISORS:
B.J. Croucher, Dip. Agr., Dip. V.F.M, F.N.Z.I.P.I.M.
FARM MANAGEMENT CONSULTANT
Phone/Fax: (03) 308-7484
Mobile: 021 244 7271
R.W. Polson, B. Ag. Com, M.N.Z.I.P.I.M.
REGISTERED FARM MANAGEMENT CONSULTANT
REGISTERED VALUER

J.W. Kinvig, Dip. Agr., Dip. VFM
Phone/fax: (03) 308 4172

H Robinson, B. Com, Agribusiness
Phone: (03) 377 3233
Mobile: 021 074 2989

13 July 2011
Mike Parker
Project Manager
Foundation for Arable Research
Dear Mike,
re Diazinon
The Lauriston Farm Improvement Club has 160 Canterbury farming members who
are serviced by four farm advisors.
The advisors have a combined experience of in excess of 100 years.
Diazinon
The use of Diazinon is largely used to combat the devastating grass grub larva,
which much of Canterbury is prone to. Diazinon is the main chemical used against
grass grub.
The grass grub is a major issue affecting both arable and pastoral farming.
In particular the small seed industry would be devastated with the removal of
Diazinon and other organophosphate as a control of grass grub.
Cultural Methods of grass grub damage
Cultural methods and rotations are used in farming systems to try and reduce the
effect of grass grub but these methods generally can lead to a negative effect on
the environment and generally increase the carbon footprint e.g. prolonged
cultivation of paddocks that are damaged by grass grub.
Financial Effect of grass grub
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With the removal of Diazinon and other organophosphates from the market the
estimation for loss of income from our farming clients is conservatively estimated at
$11 million dollars which equates to $70,000 each.
To multiply that by the rest of arable and pastoral land that is affected by the
devastation of grass grub in NZ would be in the hundreds of millions of dollars of lost
revenue for the farmers and NZ Inc.

Regards
Ross Polson
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DJ&RJ Grant
125 Pudding Hill Rd
Methven
RD 6
Ashburton
Farmed Area 465ha
Approx Crop Areas Crop
Cereals
Ryegrass
Fescue
Browntop
Cocksfoot
Radish
White
Clover
Peas
Linseed

No has
190
90
10
70
16
45
10
16
16

Approx 65% of cereals are sown with Diazinon down the spout at seeding – sampling
is done to ascertain grass grub numbers – chloronicotinyl (gaucho) seed treatment is
used with Diazinon added if grub numbers are high, especially in Autumn sown
cereals.
All Ryegrass seeding has Diazinon , White Clover is generally seeded with
Chlorpyrifos or Diazinon.
Fescue, Browntop & Cocksfoot are seeded with Diazinon at establishment , remain
continually cropped for approx four years.
Diazinon is a very important tool in our control of Grass Grub which can cause
significant losses in the establishment phase of many crops in our rotation.
Diazinon is also used for Porina Caterpillar control – in my case application in
continual Browntop seed crops.
Cheers
Dave Grant
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