Figure 5 Darwins barberry, growing 'in' a forest, 3m up a mature pine tree,
image, R.Bashford
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Plant Biosecurity - Awareness and Promotion

The aim of providing awareness and promotion material, activities and
programmes is to effect positive behaviour change across our community. If
occupiers of land grow responsibly and dump garden waste responsibly then
the transfer of weeds to vulnerable areas should stop. By alerting the
community to the issues, threats and solutions of weed management it should
result in more effective pest plant management.

Targets

2009-10 TARGETS

. Report on all awareness and promotional activity

Progress towards target

Table 12: Awareness activity

ACTIVITY

WHAT

Media release

e Central District farmer-broom leaf beetle release- See

appendix 1.

Tutsan information to Federated Farmers for their

magazine.

ATR article highlighting the differences between native

clematis and Old Mans Beard.

Signage
Field Days e DoC Conservation Week - Pahiatua Weedswap
e  Dannevirke Garden expo 2009 — Garden of Virtue-
Garden of Vice display set up.
Other

Spoken to 2 Rotary clubs, Speaker Massey
University Ground Keepers Conference,
Manawatu  Environment  Network  poster
presentation

Malinda Matthewson presented at the New
Zealand Biosecurity Institutes annual national
education and training seminar on Horizons
Contorta control in the upper Rangitikei. Malinda
was awarded the best new presenter prize.
Pongaroa Scouts weed talk and walk through
local bushwalk they are looking after.

Weber School planting/education day at Brian
Hales

Weedbuster Dirty weekend promo (lowkey)
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Table 8: Breakdown of Frontline enquires

SPECIES Ne“nrggﬁ’egf
Blackberry 1
Gorse 17
Ragwort 3
Zero-density species 20
Aguatic 2
Surveillance plants 1
Non-strategy plants 32
Total 76

23.3  Activity Summary

23.3.1 Dannevirke Garden Expo 2009

Staff attended the Dannevirke Garden Expo and highlighted the differences
between good gardening and bad gardening. Our aim was to promote

responsible behaviour in plant selection and waste management. Many

ratepayers believe that Horizons slant is too heavy on garden plants and too
focused towards native plants. By providing tangible examples of exotic plants
that are not a risk to our natural heritage, Horizon’s is able to engage with

gardeners better to encourage behaviour change. We also use an excellent

book, Plant me Instead which gives alternative species to popular invasive

plants.

s it S
Figure 6 Ruth Fleeson talking to locals, image E.lddon
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Broom leaf beetle release article

Cenral Districts Farmer

m Friday, November 6, 2009 ‘

Natural approach taken

Broom (Cytisus scoparius) con-
tinues to be a problem in New Zea-
land, and despite all efforts so far
the problem is getting worse.

Horizons Regional Council
environment - manager  Neil
Gallagher said broom has not yet
reached anything like the limits of
its range and can grow at higher
altitndes than gorse.

About 200 mature egg-laying
adult broom leaf beetles were
released recently on Broadland
Station, the Saddle Road property
owned by Hugh Akers. Another
400 eggs were placed Jater in Octo-
ber.

Mr Gallagher said it is possible
10 see the tiny eggs with the naked
eye. They are about the size of half

a pin head.

“When they hatch they look like
tiny brown crocodiles.” The cost
of controlling broom can be pro-
hibitive, especially on difficult ter-
rain or marginal land.

“Teyrain may make control dif-
ficult to carry-out.

“Sometimes people make a start
and then. don’t follow through, or
they get the timing wrong.”

Tor these reasons Horizons have
initiated -the -biological control
programumes for, broom. !

There are alréady several agents
released in New Zealand to attack
broom.

These include broom  twig
miner, broom -seed -beetle and
broom psyllids.

th beetles

Mr Gallagher said it is too soon
to know the collective impact
these agents will have.

“However, a study carried out
in the UK indicated that natural
enemies have a
major impact
on the growth
and mortality
of broom.”

Mr  Ackers
said there had
been a broom
problem on and
around ~ the

-Saddle Road for

years.
“The.  shieep
control it to a
certain extent.
“Perendales
are Weed eaters
anyway, they
eat it when it is

Broom bugs: Neil Gallagher, putting the fitle “critters” into the broom,

young,” he said.

“You see it along the roadside
where sheep don't get at it. Then
look over the fence where the
sheep have been grazing.”

Not all animals were as helpful.

“The cattle don't seem to eat it
much, but it is a weed that seems
to get about with birds, and we
just have to keep on top of it.”

Phota: HORIZONS RC
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Tutsan supporting information

SFF application
Tutsan report
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Sustainable

Farming Fund

2010/2011 Grants - Phase |
“Over $20,000 Application Form”

- Forall projects requesting a grant of more than $20,000 from SFF
- This application is restricted to four pages - the boxes do not expand with extra text
- No attachments will be accepted at Phase 1

Project Title: Biological control for tutsan (Hypericum androsaemum) in New Zealand

Applicant Group Name: The Tutsan Action Group (TAG)

Contact Details: (main liaison person with SFF)

4, Contact Details

Name: Rosalind Burton Address: Hikurangi House, Miriama Street, PO
Telephone: 07 895 8052 Box 221, Taumarunui
Fax: 07 895 6561 Email: gtb@xtra.co.nz

Are you submitting your proposal into the general SFF portfolio or the Climate Change
portfolio? Please put a check (X) in the appropriate box (see guidelines for an explanation)

SFF portfolio: X

Climate Change portfolio:

1. Project Executive Summary (explain your project in less than 100 words)

This project aims to conduct surveys of tutsan in New Zealand and in its native range to determine what, if any,
insects and/or diseases can be found attacking the plant that may be suitable to use as biological control agents in
New Zealand. Atthe completion of this project we will have a prioritised list of potential biocontrol agents, and
better information about the distribution of tutsan and the costs of this weed in New Zealand.

2. Problem/Opportunity (Describe the size and importance of the problem or opportunity for your community of
interest.)

Tutsan (Hypericum androsaemum) is an evergreen perennial bush which originates from Europe, north-west
Africa and temperate Asia. Tutsan was introduced to New Zealand (NZ) as an ornamental plant and naturalised as
early as 1870, and had become a serious pasture weed by the mid-1940s. The worst infestations are currently in
the Taumarunui area, where the plant has begun to spread rapidly into valuable pasture land, production forestry,
and conservation areas. 1500 ha around Taumarununui are already estimated to have 60% tutsan cover, with a
much larger area than this threatened by tutsan invasion. A recent survey of regional councils showed that tutsan
is of concern in seven other regions. Tutsan is probably currently in transition phase from the ‘lag’ , which can last
many decades and in which weed populations remain largely unchanged, into the exponential expansion phase, in
which the invasiveness of the weed becomes realised.

Tutsan forms monocultures which are impenetrable by stock. The plant is highly unpalatable to livestock but,
unlike its close relative, St John’s wort (Hypericum perforatum) it is not poisonous to stock. Unlike many weeds,
tutsan is shade tolerant and is therefore a threat to managed forests as well as native forests. Containment of
tutsan infestations is exacerbated by birds which disperse the seeds.

Tutsan is difficult to kill with herbicides, and in many cases grows in terrain which is difficult to access with
machinery. The plant can also regrow from fragments. Consequently, conventional control methods are
unsatisfactory, uneconomic and unsustainable. In the Ruapehu District, the current annual cost of tutsan has been
estimated to be around $1.2 million while the capital costs could be as much as $27 million.



mailto:gtb@xtra.co.nz

82

Some farmers have commented that if better control measures cannot be found they might have to walk away
from land that is currently infested with tutsan. Biological control is likely to be the only cost-effective and
sustainable option for managing tutsan, and this approach therefore needs to be researched and developed
urgently.

3. Community of Interest: (describe the stakeholder group(s) represented by the applicant)

The Tutsan Action Group (TAG) is made up of people who have a significant problem with tutsan on their
properties, or a vested interest in trying to prevent further invasion. Group members include farmers, farm
business advisors, a councillor and biosecurity staff from Horizons Regional Council, a Department of
Conservation ranger, and Landcare Research scientists. Others supporting this application include other regional
councils, Ruapehu District Council, Meat NZ, Maori landowners, local farmers and land managers, and forest
owners.

4a. Project Team Composition (provide individuals’ names and their designation / organisational affiliation)

Project Manager:  Graham Wheeler, Finance Manager: Rosalind Burton, Farm Business
Chairman Management

Member 1: David Jurgens, Farmer Member 2: Trevor Schroeder, Farmer

Member 3: Jim Campbell, DoC Member 4: Geoff Burton, Farm business manager
Member 5: Dave Alker, Horizons Regional Member 6: Mike Gibbs, Farm manager

Council

Others: Mike Plowman (councillor), Ken Malcolm (farmer), Craig Davey (Horizons Regional Council), local iwi
representative and a local forest owner; and Hugh Gourlay and Ronny Groenteman (Landcare Research) who
provide scientific expertise.

Science/Technology/ Extension provider (if known)
Landcare Research

4b. Project Design and Delivery (What do you propose to do in this project? What are the key outcomes?)

A feasibility study undertaken under MAF SFF Project L08/051 has concluded that tutsan would be a suitable
candidate for biological control. Little is known about the natural enemies of tutsan in its native range so we will
undertake surveys to identify these and shortlist any potential biocontrol agents we find.

We will undertake preliminary studies into the lifecycles of the most promising species. We will also survey tutsan

throughout its range in New Zealand to check if any natural enemies are already present here that could be better
utilised (including pathogens that could be developed as bioherbicides); check if there are any species that might

compete with, predate upon, or parasitise biocontrol agents; and better document the distribution of tutsan.

Tutsan rust (Melampsora hypericorum) is known to have been in NZ since the early 1950s and in Australia since
the early 1990s. This fungus has been highly effective at controlling tutsan in parts of Australia, but has been less
damaging in NZ. An Australia study has found that several strains of the rust are present there and that tutsan
populations vary in their susceptibility to these strains. No similar study has been undertaken for NZ, so we will
determine, using DNA analysis, which strains of rust are present here and compare them to any strains found in
the European surveys. This will allow us to identify any additional rust strains that may be useful for NZ.

The NZ surveys will allow us to more accurately determine the distribution and percentage cover of tutsan in NZ,
and this data will allow us to be better able to determine the costs of tutsan to NZ farmers and land managers.

At the end of this project we will know:

1. What organisms currently utilise tutsan in NZ, including any species that may interfere with biocontrol
agents.

2. A more complete and accurate picture of the distribution and economic costs of tutsan in NZ.

3.  The natural enemies of tutsan in the native range and which ones appear to be the most promising potential
biocontrol agents for NZ.

4.  This information will give us a prioritised shortlist of potential biocontrol agents and this information will lead
TAG into another project to import, host test and release those potential biocontrol agents into New Zealand
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5. Knowledge Sharing & Extension: (What are your plans for communication and adoption?)

We will undertake to let interested parties know about the project and how it might lead to improved tutsan control
in the future, at regular intervals such as at the beginning of the project and when we have preliminary and final
results.
Each time there is a significant output from the project a press release will be prepared for nationwide distribution
with the assistance of Horizons Regional Council and/or Landcare Research communications staff.
Community newspapers in the Taumarunui area will also be contacted to ensure local coverage of the
project.
Stories on the project will be included in Landcare Research’s “What’s New in Biological Control of
Weeds?” newsletter and Horizons Regional Council’s “Across the Region” newsletter.
The TAG is producing a leaflet summarising information gathered from the feasibility study and other
information collected about the tutsan problem to date. This leaflet will be distributed to farmers via a
mailout of the worst tutsan-affected properties and will be made available at relevant community events
such as field days, stock sales and A&P shows. Interested parties will be asked to register with TAG if
they are interested in having tutsan biocontrol agents released on their properties in the future.
This leaflet and other information about the tutsan project will also be available on the Landcare Research,
Horizons Regional Council, Taumarunui Sustainable Land Management, and Ruapehu District Council
websites.
A field day will be held in the Ruapehu District towards the end of the project when final survey results are
available, so the implications of these results and next steps to be taken can be discussed first hand with
land managers. The media will be invited to this event.
TAG will hold regular meetings so that all members of the group, supporters and other interested parties
are kept informed of the progress of the project.
A paper outlining the results of this project will be presented at a relevant New Zealand conference.

6. Related Work: (Is this new work or does it build on previous projects?)

This project builds on a recent MAF SFF funded study (L08/051) that assessed the suitability of tutsan as a target
for biological control in NZ. This project concluded that there was no reason to not explore biocontrol for tutsan
further, but that there were many information gaps that needed to be addressed such as what are the natural
enemies of the plant in NZ and in its native range. No other country in the world has ever attempted biocontrol of
tutsan, so this will be a world first. Tutsan has not been a significant weed problem in any other country in the
world other than Australia, where the rust did the job for them and New Zealand and for this reason no other
country has attempted its biological control.

A biocontrol programme for tutsan in Australia was considered, but abandoned, at an early stage when tutsan rust
turned up in the early 1990’s and significantly reduced tutsan populations there. The impact of the rust was
variable in Australia, and work carried out in Victoria identified that the plant and the rust are genetically variable,
and that tutsan populations vary in their susceptibility to the different rust strains.

The LO8/051 project ruled out the St John’s wort beetle (Chrysolina hyperici) as a potential biocontrol agent for
tutsan by showing that populations of the beetles cannot complete development on this host.

The feasibility study made the following recommendations:

Tutsan should be surveyed in its native/endemic ranges and a prioritised list of prospective biocontrol
agents prepared for further study and host range testing.

A survey of the natural enemies of tutsan in New Zealand, should also be undertaken to check for any
potential biocontrol agents not noticed to date, and any species living on (e.g. parasites and predators) or
in the plant (e.g. endophytes) that might interfere with potential biocontrol agents.

Studies could be conducted to compare the DNA of New Zealand and Australian tutsan and rust
populations.

The recent L08/051 project also looked into the spread and costs of tutsan. This study concluded that tutsan is
currently invading new areas in New Zealand, and estimated the cost of control efforts in the Ruapehu District
alone to be $1.2 million per annum.
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7. Project Funding — Please note that all figures supplied should be inclusive of GST
We also require a detailed project costing sheet as a separate attachment (see guidelines for an example of this)

Project Budget

Contributions for each financial year (FY)

1 July to 30 June)

Income FY1 FY2 FY3 Total
2010/2011 | 2011/2012 | 2012/2013 | FY 1+2+3
A. Cash contributions
SFF Funds requested (this fund) $114,000 $120,000 $138,699 $372,699
Community Contribution (state names):
Other Source 1 Horizons Regional Council $2,812 $2,812 $2,812 $8,436
Other Source 2 DOC $1,687 $1,687 $1,687 $5,061
Other Source 3 Environment Waikato $5,625 $5,625 $5,625 $16,875
Other Source 4 Ruapehu DC $2,250 $2,250 $2,250 $6,750
Other Source 5 TAG $3,375 $3,375 $3,375 $10,125
Other Source 6 Pukepoto Trust $2,250 $2,250 $2,250 $6,750
Other Source 7 Meat NZ FITT $3,750 $3,750 $3,750 $11,250
Other Source 8 AgMardt $11,250 $11,250 $11,250 $33,750
Other Source 9 National Biocontrol Collective $5,625 $5,625 $5,625 $16,875
Total A: Total Cash Contributions (incl. GST) $152,624 $158,624 $177,323 $488,571
B. In-kind Contributions
Contributor 1 Horizons Regional Council $7987 $7987 $7988 $23,962
Contributor 2 Department of Conservation $5737 $5737 $5738 $17,212
Contributor 3 TAG $16,897 $16,897 $16,897 $50,691
Contributor 4 Landcare Research $4725 $4725 $4725 $14,175
Contributor 5 Geoff Burton $3487 $3487 $3487 $10,461
Contributor 6 National Biocontrol Collective $9,750 $9,750 $9,750 $29,250
Total B: Total In-kind Contributions (incl. GST) $50,083 $50,083 $50,083 $145,752
Total C: Total Contributions (incl. GST) $201,208 $207,208 $225,907 $634,323

Status Of Cash Contributions

Source

Confirmed (Y/N)

Pending (Y/N)

Discussed (Y/N)

Other Central Govt Funds:

Other Source 1

Horizons Regional Council

Y

Other Source 2

DOC

Other Source 3

Environment Waikato

Other Source 4

Ruapehu DC

Other Source 5

TAG

Other Source 6

Pukepoto Trust

<|=<|=<|=<

Other Source 7

Meat NZ

Other Source 8

AgMardt

Other Source 9

National Biocontrol Collective

Application Confirmation

Duly Authorised Agent of the Community

of Interest / Applicant Group:

Name:

Date:

Next Step: E-mail this application to: sff@maf.govt.nz by midnight Wednesday 7 October 2009

4
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No other attachments will be considered, nor applications accepted if received after this date.

For any further queries please freephone: 0800 00 83 33
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Prospects for the Biological Control of Tutsan

(Hypericum androsaemum L..)

Ronny Groenteman

Tutsan, Hypericum androsaemum,
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Reviewed by: Approved for release by:
Lynley Hayes Matt McGlone

Programme Leader Science Team Leader
Landcare Research Biodiversity and Conservation

© Landcare Research New Zealand Ltd 2009

This information may be copied and distributed to others without limitation provided
Landcare Research Limited and the source of the information are acknowledged. Under no
circumstances may a charge be made to this information without the written permission of
Landcare Research Limited.

Disclaimer

The findings in this report are specific to this project. Landcare Research accepts no
responsibility where information in the report is used for any other purpose, and will not be
liable for any loss or damage suffered as a result of such other use.
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Summary

Project and Client

The prospects for biological control of tutsan Hypericum androsaemum L. in New Zealand
was assessed by Landcare Research for the Tutsan Action Group (TAG), funded by the
Sustainable Farming Fund (Contract no. 0809/93/014).

Objectives

e Review the literature to identify potential biocontrol agents for tutsan and assess the
feasibility of their release in New Zealand.

e Assess the prospects of achieving successful biological control of tutsan in New Zealand.

e Estimate the cost of the programme for biological control of tutsan in New Zealand.

Results

e Tutsan, Hypericum androsaemum, is native to Europe, Asia Minor and North Africa, and
has naturalised in New Zealand, Australia, Chile and possibly parts of the USA.

e Tutsan has become a weed in New Zealand and can be found in many places throughout
the country and on some offshore islands. The worst infestations are currently around the
Taumarunui District.

e Tutsan has been given a ‘weediness score’ of 27 and a ‘biological success rating’ of 13,
which are both at the higher end of the range. Unlike most weeds, tutsan can establish
under shade.

e Tutsan can tolerate a wide range of temperatures and soil types, so large parts of
New Zealand would provide suitable habitat, and there is some evidence that the plant is
actively spreading in at least some areas.

e Current control methods are largely ineffective or impractical, and dispersal of the seeds
by birds promotes reinvasion.

e Biological control against tutsan was attempted opportunistically and unsuccessfully in
New Zealand in the late 1940s with a St John’s wort (Hypericum perforatum) biocontrol
agent (Chrysolina hyperici).

e Tutsan is also a weed in Australia (Victoria). A biocontrol programme in the state of
Victoria was abandoned at an early stage when a rust fungus, Melampsora hypericorum,
was found to have self-introduced. In Australia, several strains of tutsan and the rust have
been identified. The different strains of tutsan vary in their susceptibility to the different
strains of the rust. The amount of damage inflicted by the rust is also variable, but the
plant is generally well controlled now in Victoria.

e No other biological programmes have been attempted for tutsan worldwide, and the
arthropod and pathogen fauna and flora associated with the plant have hardly been
explored. Only a few arthropod and pathogen species have been recorded from tutsan in
its native range and, for the most part, they appear to be specific at the genus but not
species level.

e There are no economically important close relatives of tutsan in New Zealand but there
are four indigenous Hypericum spp., two of which are endemic, and several Hypericum
species are grown as ornamentals (some of which have ‘jumped the fence’ and have

Landcare Research
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become garden escapes). Therefore, a high degree of host specificity is likely to be
required of any potential agents.

A number of beneficial uses of tutsan have been recorded overseas, but the only minor
beneficial use of the plant in New Zealand is for ornamental purposes. Therefore no
major conflicts of interest are expected should a biological control programme be
undertaken.

Conclusions and Recommendations

Tutsan should be surveyed in its native range and any potential biocontrol agents assessed.
Several tasks have been identified that would narrow the search for effective control agents,
and clarify the prospects for effective biological control of tutsan in New Zealand:

Undertake a survey of the natural enemies of tutsan in New Zealand to check the
endophyte status of the plant, look for any potential biocontrol agents not noticed to date,
and any species living on the plant (such as predators) that might interfere with potential
biocontrol agents. Note this baseline information is vital for any subsequent application to
release any new biocontrol agents. Also collect plant and M. hypericorum rust samples
for comparative DNA studies. Estimated cost $80,000.

Undertake studies to compare the DNA of tutsan and M. hypericorum rust with Australian
material. Estimated cost $20,000-$30,000.

If rust strains are present in Australia only that might be useful against New Zealand
tutsan, undertake tests to determine their ability to infect and damage New Zealand
tutsan. Estimated cost $30,000-$60,000.

Analyse costs and benefits expected from biological control of tutsan in New Zealand in
comparison to conventional control methods. Note this baseline information is vital for
any subsequent application to release any new biocontrol agents. Estimated cost $10,000—
$20,000.

Survey tutsan at selected locations in the native range and prepare a prioritised list of
agents for further study and host range testing. Approximate cost of $80,000 if
subcontracted to CABI and limited to Europe. Extending the search to other parts of the
native range would incur additional costs (likely another $80,000-$100,000).

Undertake host-range testing of potential agents. Estimated cost $50,000—100,000 per
agent.

If testing shows agents are suitable, apply to release them in New Zealand. Estimated
costs $70,000-$100,000 for one or more species.

Mass-rear and release agents. Estimated cost $50,000-$100,000 per species.

Note estimated costs are exclusive of GST and are based on 2009/10 figures. New estimates
will need to be provided if work is to be undertaken beyond those dates.

Landcare Research
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1. Introduction

Hypericum androsaemum L., tutsan, is an evergreen or semi-evergreen shrub (up to 1.5 m) of
the family Cluciaceae (alternatively Guttiferae). The genus Hypericum includes c. 400
species of temperate and subtropical regions, and is sometimes placed in a separate family,
Hypericaceae (Webb et al. 1988).

In New Zealand there are four indigenous (two of which are endemic), and 10 naturalised
species (Webb et al. 1988; Heenan 2008). One member of the genus, Hypericum perforatum
(St John’s wort), was previously a significant weed in New Zealand pastures, and was
successfully controlled throughout most of its range through the introduction of two foliage-
feeding beetles (Chrysolina spp.) as classical biocontrol agents.

Tutsan prospers in humid and subhumid warm-temperate regions, occuring in high rainfall
areas (more than 750 mm per annum), often on damp, shaded sites and forest edges, from
where it invades neighbouring pastures (Parsons & Cuthbertson 2001). In New Zealand
tutsan has become a common weed in higher rainfall areas, growing in open forest, forest
margins, scrub, waste places and garden surroundings.

While in the past it was thought that tutsan, like other Hypericum species, could cause
photosensitivity in stock (Johns 1967), there is no proof that it is poisonous (Cunningham
1947). It does not have hypericin glands (Rees 1969; Kitanov 2001; Austin & Noel 2003),
and no hypericin is produced in aerial parts (e.g. Savikin et al. 2007), (but see Maggi et al.
2004). Tutsan should therefore be regarded as non-toxic (Connor 1977). In addition, it is
highly non-palatable to stock (Syme 1942).

The tendency for tutsan to infest areas in which mechanical and/or chemical control options
are impractical, as well as its shade tolerance and ability to invade forests, render biological
control a desirable option. This report reviews published literature and online resources, and
uses communication with experts to provide information for decision-makers to weigh up if a
biological control programme against tutsan is feasible, and to understand what such a
programme would involve.

Landcare Research
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2. Background

2.1 Global distribution and habitat requirements

Tutsan has an extensive native range including Europe (north: Ireland, UK; central: Belgium,
Switzerland, the Netherlands; south-east: Bulgaria, former Yugoslavia, Italy; and south-west:
France, Portugal and Spain), and can be found scattered through Caucasia (Armenia,
Azerbaijan, Georgia, Dagestan). Tutsan is also native to Turkmenistan, northern Iran, western
Syria, Turkey, north-west Africa (north Algeria, Tunisia) and temperate Asia (Davis 1967;
USDA ARS 2009). Tutsan has naturalised in Australia (mainly in Victoria, but also New
South Wales), New Zealand, southern Africa, continental Chile and possibly parts of the
USA. In New Zealand and in Victoria, Australia, tutsan has become invasive (Thomas 2007).

A study in Western Europe (covering France, Belgium and the Netherlands) identified the
climate of southern France as optimal for tutsan, with average annual temperature of 13°C
and annual rainfall of 910 mm. However, tutsan can tolerate a wide temperature range from a
maximum of 38.5°C to a minimum of —12°C (Van Der Veken et al. 2004). It is also tolerant
of various soil types and acidity levels (e.g. Hutchinson 1967). Tutsan is a shade-tolerant
species and, in its native range is a component of mature forests (Olano et al. 2002). These
findings suggest that large parts of New Zealand could provide suitable habitat for tutsan.

2.2 Distribution and status in New Zealand

Tutsan is a garden escapee in New Zealand (Healy 1972) and was first recorded as
naturalised here in 1870 (Owen 1997). The plant is well established throughout New Zealand
(North and South islands, Stewart Is, Chatham Islands, and Campbell Is; Sykes 1982), and
more specifically Te Awamutu, Whakatane, and Taumarunui (Whatman 1967), Auckland
(Esler 1988), Opotiki (Heginbotham & Esler 1985), Wellington (Bagnall & Ogle 1981;
Mitcalfe & Horne 2005), Horowhenua (western margin of the Wellington Province, Duguid
1990), Westland (Wardle 1975; Williams & Hayes 2007), Arthur’s Pass National Park
(Burrows 1986), Otago (Allen et al. 1992), Fiordland National Park and World Heritage area
(Johnson 1982; Dickinson & Mark 1999), and Canterbury (Mahon 2007). Tutsan arrived in
the Chatham Islands between 1924 and 1928 (Northcroft 1975).

In New Zealand tutsan is considered a major pest in a range of bioclimatic zones from warm-
to cool-temperate (ranging from latitude 31° to 50° S, maritime climate, below 600 m with
average annual temperatures ranging between 12.5 and 22.5°C). Plant community types
identified as prone to invasion by tutsan include shrublands, tussock grasslands and bare land.
Tutsan can impact on the structure (i.e. on the dominant growth form of forest, shrubland
etc.), or have a "major effect on many native species or on the composition or density of
dominant species’ (Owen 1997). Tutsan was recorded as established in undisturbed sites in
Fiordland National Park — it is assumed to have arrived in these sites and established without
human assistance. In addition, it was one of only two species (out of 140) recorded as
persisting under a forest canopy and able to invade closed native plant communities in
Fiordland National Park (Johnson 1982).
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Tutsan is currently of greatest concern in the Taumarunui District where chemical,
mechanical and farm management methods have repeatedly failed to satisfactorily control it
(Whatman 1967). While it wasn’t a major agricultural weed in Otago and Southland in the
1950s, it ‘showed up (there) regularly enough to be included’ in the list of weed problems
(Marshall 1954), and more recent observations suggest it is becoming worse in areas such as
around Dunedin (P. Heenan, pers. comm.).

Tutsan certainly has the potential to become a serious conservation weed (Owen 1997;
Howell 2008). It has a ‘weediness score’ of 27 out of 36 and a ‘biological success rating’ of
13 out of 18, both at the higher (hence ‘weedier’) range for weeds on New Zealand
conservation land (Owen 1997). A 1995 survey of weeds of conservation land determined its
national distribution status as: ‘established, widely distributed throughout New Zealand and
extending its range into new habitats and areas’. Indeed, 12 of the 14 conservancies
participating in the survey have identified tutsan as an ecological weed to some degree —
while not yet ‘affecting high conservation values...the species (was) thought to have the
potential to do so’ (Owen 1997). Tutsan is a problem in regenerating forest (Sullivan et al.
2007). Its biological success is mainly attributed to high seeding ability per plant, seedbank
persistence of >5 years, and its tolerance of semi-shade conditions, hot or cold temperatures,
high to moderate rainfall, damage and grazing. In addition, its fleshy fruits are effectively
dispersed by birds, and possibly also by goats, possums, and soil and water movement
(Whatman 1967; Owen 1997; WeedBusters 2009).

Tutsan is designated an Unwanted Organism in New Zealand and is listed under the National
Pest Plant Accord. It is therefore an offence under Sections 52 and 53 of the Biosecurity Act
(1993) to knowingly propagate, distribute, spread, sell, offer for sale or display tutsan in
New Zealand (MAF BNZ 2009).

2.3 Beneficial uses of tutsan

Like many other species in the genus Hypericum, tutsan has medicinal values. It is widely
used in folk medicine in Portugal as a cholagogue (stimulates flow of bile from the liver to
the intestines), a hepatoprotector, a diuretic and to treat kidney failure (Guedes et al. 2004). In
Iran tutsan is traditionally used for treatment of skin injuries and burns (Morteza-Semnani &
Saeedi 2005).

A lot of research has been conducted to explore the chemically important (or potentially
important) compounds of tutsan (some examples include Hargreav et al. 1967; Guedes et al.
2003; Valentdo et al. 2003; Smelcerovic et al. 2008), (see also http://sun.ars-
grin.gov:8080/npgspub/xsql/duke/pl _act.xsql?taxon=1754). Some recent studies have shown
that tutsan has compounds with antioxidant (e.g. Valentdo et al. 2002), antibacterial
(Mazandarani et al. 2007), antiviral (inhibiting virus replication; Erturk et al. 2000), and anti-
inflammatory (Savikin et al. 2007) properties. In the biochemical industry, tutsan cells are
widely used to produce cell cultures for various bioassays (Abd El-Mawla & Beerhues 2002;
Liu et al. 2003; Paranhos 2008). In the agricultural sector, tutsan extract has shown some
potential as an insecticide (both as a feeding repellent and by increasing larval mortality of a
lepidopteran pest of pistachio in Turkey; Erturk 2006), and as a nematicide (Al-Banna et al.
2003). Adding a small quantity of tutsan to feed was claimed to improve the health of calves
in Poland (Bombik et al. 2002a, b).
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In addition, tutsan is still valued in many places as an ornamental plant (e.g. Boevre &
Brander 1976; Deiser & Eichin 2000). Apart from minor ornamental value, there are
currently no other beneficial uses of tutsan in New Zealand, and therefore no major conflicts
of interest are expected to arise if a biocontrol programme were to be undertaken.

2.4 History of biological control of tutsan in New Zealand

Biological control of tutsan in New Zealand was attempted opportunistically in the late
1940s, using a St John’s wort biocontrol agent Chrysolina hyperici (Julien & Griffiths 1998).
When the beetle was introduced from Australia, no St John’s wort was available to feed it in
the Nelson region, and it was given tutsan instead, which it consumed readily. Reports from
Otago, too, indicated that tutsan was attacked by the beetle in the field (Miller 1949).
Subsequently, an attempt was made to release C. hyperici in areas where tutsan was
considered a problem. Beetles released in 1947 in areas with both weeds all failed to attack
tutsan. Beetles released in 1949 near Levin in the North Island and in the Buller Gorge in the
South Island attacked tutsan voraciously, but had disappeared by 1950 (Miller 1970). The
beetles were released against tutsan between 1948 and 1950 in the South Island: Maungatua
(Taieri), Glenhope (Nelson), Greymouth, Marlborough Sounds, Buller Gorge and Puerua
(Balclutha); and in the North Island: Dannevirke, Te Kuiti, New Plymouth, Galatea, Taupo,
Rotorua, Takapau, Marton, Wairarapa, Uruti, Ihakara (Levin), Hamilton, and Matarawa
(Greytown) (Miller 1970).

Early instar larvae of Chrysolina spp. suffered high mortality when offered tutsan in recent
no-choice laboratory feeding experiments, and the survivors’ development was severely
impeded (R. Groenteman, unpubl. data). It would appear that tutsan is a sub-optimal host for
the beetles, on which they cannot persist, and explains why beetles released on tutsan in the
late 1940s quickly died out.

2.5 History of biocontrol of tutsan worldwide

The state of Victoria, in Australia, initiated a biological control programme against tutsan in
the early 1990s. This programme was discontinued at an early stage, however, prior to any
surveys in the native range of the weed being carried out, after the rust fungus Melampsora
hypericorum (De Candolle) Winter was discovered to have self-introduced there. While the
use of M. hypericorum as a biocontrol agent has generated mixed results, the fungus has
largely successfully controlled tutsan in Victoria (Bruzzese & Pascoe 1992; McLaren et al.
1997; Casonato et al. 1999, David McLaren pers. comm.).

2.6 Current control methods

Grubbing is effective over limited tutsan infestations, but impractical for heavy infestations
and where cultivation is difficult. Scything is not effective, because the plant recovers quickly
after cutting and is perennial (Syme 1942). Tutsan is tolerant/resistant to hormone-based
weed killers (e.g. 2-4D) (Lynch 1947; Whatman 1967). Some successful control using the
systemic herbicide Picloram (Tordon®) was reported in the 1960 (Patterson 1964, 1965;
Moffat 1965); however, this herbicide has adverse effects on clover (Patterson 1964, 1965).
Current control recommendations for New Zealand are (WeedBusters 2009):
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¢ Dig out small spots. Leave on site to rot down.

e Cut down and paint stump (spring—summer only): metsulferon-methyl 600 g per
kilogram (5 g per litre).

e Spray (November—January): glyphosate (10 ml per litre + penetrant) or
metsulferon-methyl 600 g per kilogram (5 g per 10 L) or triclopyr 600 EC (50 ml
per 10 L) or Yates Hydrocotyle Killer (250 ml per 10 L).

Overall current conventional control methods are not considered to be satisfactory, and the
risk of reinvasion is high due to bird-assisted seed dispersal.

2.7 Potential advantages and disadvantages of biological control

Biological control could offer many advantages over current control methods for the
management of tutsan, given the difficulty of controlling this weed by conventional means.
Classical biological control, if successful, is more cost-effective than other forms of control
as it offers continuous action and self-dispersal to areas that are not likely to be targeted by
other control programmes. Biological control is an attractive option for a target weed such as
tutsan which is currently spreading, and has yet to reach its full weedy potential. Weeds for
which it is too late to consider eradication, but have not yet become a major problem and
have the potential to become one, are often excellent candidates for biological control.
Unfortunately, rarely are such disasters-in-the-making targeted at an early stage (Delfosse
2005).

Despite its advantages, biological control may not be a ‘silver bullet’; although recent
analyses have indicated the success rate of weed biocontrol programmes has been greater
than previously supposed (Hoffmann 1995; McFadyen 1998; Briese 2000; Fowler et al.
2000). Complete successes, where biological control is so dramatic that no other control
methods are required, only account for approximately one-third of all completed programmes
(McFadyen 1998). Furthermore, although biological control is often perceived as an
environmentally benign alternative to chemicals, there have been recently reported cases of
damage to non-target plants (e.g. Louda et al. 2003). Nevertheless, the risk of failure and the
impacts of non-target attack are likely to be minor compared with the potential benefits. For
example, Paynter and Flanagan (2004) showed that, of the weed biocontrol programmes that
did not deliver ‘complete’ control, most resulted in ‘substantial” or ‘partial’ control (i.e.
where biological control contributes to management, but other control methods are still
required to achieve adequate control). Examples of ‘partial control’ in New Zealand (listed by
Fowler et al. 2000) include alligator weed Alternanthera philoxeroides (where biocontrol of
floating weed mats is successful, but agents do not attack terrestrial infestations) and ragwort
Jacobaea vulgaris (excellent control in many regions, but not in high rainfall areas such as
the west coast of the South Island). ‘Failure’ (i.e. an inability to find or establish control
organisms, or an absence of agent impact) is a rare outcome of weed biocontrol programmes
(Paynter & Flanagan 2004) and often the result of funding running out before all options have
been adequately exhausted.

Furthermore, data on host use by 112 insects, three fungi, and one mite indicated that
virtually all risk of non-target attack is borne by native plant species closely related to the
target weeds, and that the risk to native flora can be judged reliably before introduction
(Pemberton 2000). Similarly, a survey in New Zealand indicated that the overall reliability of
host-range testing in past weed biocontrol programmes was high. Only two cases of non-
target attack were recorded on native plant species: both examples were of plants very closely
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related to the target weeds, both examples were predictable from host-range testing, and in
both cases the impacts of non-target attack were minor (Paynter et al. 2004, 2008).

Moreover, a recent economic analysis indicated that the overall weed biocontrol programmes
provided a strongly positive return on investment, with benefits provided by the programmes
far outweighing the total costs: for every dollar invested in weed biocontrol in Australia, a
benefit of $23.10 is generated (Page & Lacey 2006).

2.8 Predicting establishment of biocontrol agents

Reliably predicting the likelihood of establishment and impacts of introduced arthropods and
pathogens on plant populations has long been a goal of weed biological control programmes.
Research has been conducted to determine the importance of both release size (e.g. Memmott
et al. 1998, 2005) and climate matching (e.g. van Klinken et al. 2003).

The best current predictor of establishment success of new organisms is the number and size
of releases. In New Zealand, weed biocontrol agent establishment rates are now very high,
largely due to the extensive technology transfer programme that Landcare Research operates
with regional councils, community and farmer groups, the Department of Conservation, and
forestry companies (Fowler et al. 2000; Hayes 2000). This approach allows numerous
releases of biocontrol agents to quickly be made at many sites.

Furthermore, in a broad sense, climate matching should rarely be problematic because co-
evolved weed biocontrol agents should, generally, be adapted to the same climatic conditions
as those to which their host-plants are adapted. However, van Klinken et al. (2003) noted that
climate became an issue when agents were collected from a restricted part of the range of a
plant species that occurs over a wide range of climatic and ecological conditions (a similar
scenario could also occur if the native distribution of a plant was restricted, compared with its
introduced range). Problems may also arise if the target country has an unusual climate that
the plant can tolerate but in which the agent struggles. Given the vast native range of tutsan, it
would be prudent to choose agents that are adapted to regions where the climate is most
similar to New Zealand. Therefore, for both climatic and logistical reasons, the relatively
mild climatic regions of Western Europe would appear to be a more promising area in which
to conduct native range surveys than, for example, north-west Africa. Climate matching
could be further refined by, for example, using climate-matching software (e.g. CLIMEX),
but may still require a detailed understanding of agent biology to be able to climate match in
detail.

2.9 Predicting impact of biocontrol agents

Estimating the likely impact of an exotic organism in a new environment is more challenging
than predicting the likelihood of establishment. In addition to climate matching, an organism
will face a host of other factors, such as predation, parasitism and competition, that might
affect its ability to thrive in a new environment, as well as the ability of its host plant to
compensate for attack. Furthermore, information regarding the growth of tutsan in

New Zealand compared with the native range is lacking, as is information regarding the
impact of pathogens and invertebrate herbivory on tutsan in the native range. This, however,
is not unusual before beginning a weed biological control programme.
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Denoth et al. (2002) found that the success of biological control against weeds increased with
the number of agents released, although they argued that this result might be because of the
likelihood that the most damaging species is released increases with the number of agents
released (lottery model), rather than the cumulative impact of multiple natural enemies.
Certainly, spectacular biocontrol successes have been achieved with only one agent (Denoth
et al. 2002) and a challenge for biocontrol practitioners is to identify the agent(s) that are
most likely to impact on weed populations.

Crawley (1989) and Charudattan (2005) reviewed, respectively, the use of insect and plant
pathogenic fungi in weed biological control. Crawley showed that certain insect groups have
proved more successful at reducing host plant abundance than others: for example, ~50% of
releases of insects in the Dactylopiidae (cochineal insects), Curculionidae (weevils) and
Chrysomelidae (leaf beetles) that established resulted in marked or complete control of the
target weed, whereas all the programmes that successfully established insects in the
Cerambycidae (longhorn beetles; 17 examples), Coreidae (leaf-footed bugs; 9 examples) and
Carposinidae (fruitworm moths; 7 examples) failed to control their target plants (table 8,
Crawley 1989).

Weed biocontrol agents, especially rust fungi, can be so specialised that they show host
specificity within a given plant species. Matching the target host’s susceptibility with the
candidate pathogen’s virulence is of utmost importance for biocontrol success with some
agents. Host—pathogen interactions at the species and subspecies levels are often governed by
single-gene differences in rusts (e.g. varietal specificity; Charudattan 2005). For example,
efficacy of the skeletonweed rust fungus Puccinia chondrillina varies from low to high,
depending on the form of the weed (Burdon et al. 1981). Eriophyid mites can show similar
levels of specificity: at least one biotype of St John’s wort Hypericum perforatum appears to
be resistant to the eriophyid mite Aculus hyperici in Australia (Mayo & Roush 1997). For
certain candidate agents, to facilitate finding the correct biotype(s) it would be prudent to
determine which subspecies and forms of a weed are present in the introduced range, thereby
reducing the potential for host-plant resistance. This can involve the use of molecular
techniques to determine the origin of a weed. Some studies have used a cheaper method of
directly testing the susceptibility of a weed to candidate agent species by planting out ‘trap
plants’ collected in the weeds’ introduced range and monitoring damage to them in the native
range.

Finally, Charudattan (2005) also concluded that the stakeholders’ perceptions of the
effectiveness of a biological control programme can be unpredictable, leading to conflicting
views of ‘success’. The aims of a biological control programme against tutsan should
therefore be clearly defined from the outset, so that success or failure can be assessed
objectively against a well-defined goal.
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3. Objectives

e Review the literature to identify potential biocontrol agents for tutsan and assess the
feasibility of their release in New Zealand.
e Assess the prospects of achieving successful biologcial control of tutsan in New Zealand.
e Estimate the costs related to the programme for biological control of tutsan in
New Zealand.

4. Methods

4.1 Identifying fungal pathogens of tutsan

A table was compiled of the fungi that have been reported to be associated with tutsan. The
information was obtained by searching online databases and Internet sites. Online databases
searched were:

e USDA Fungus-host database or FDSM (which includes most New Zealand plant
disease records): http://nt.ars-
grin.gov/fungaldatabases/fungushost/FungusHost.cfm

e Fungal Records Database of Britain and Ireland or FRDBI (Cooper 2006):
http://www.tieldmycology.net/FRDBI/assoc.asp

e IMI fungal herbarium (CABI Bioscience 2006)
http://194.203.77.76/herbIMI/index.htm

e New Zealand fungi and bacteria database or NZFUNGI (Landcare Research
2009): http://nzfungi.landcareresearch.co.nz/html/mycology.asp; this database
was also used to determine which species were already present in New Zealand

In addition, CAB abstracts, Current Contents, ISI Proceedings, Web of Science, Agricola,
Science Direct, Google and Google Scholar were searched, using the terms “Hypericum
androsaemum or tutsan” and sub-searched using the terms “pathogen* or fung*”. Once a list
had been created, further information about each fungus was sought in the published
literature as well as in the following online databases:
e Index Fungorum database (Index Fungorum 2004):
http://www.indexfungorum.org/Names/Names.asp
e Global Biodiversity Information Facility or GBIF (Global Biodiversity
Information Facility 2009): http://data.gbif.org/species/

4.2 Identifying arthropod biocontrol agents for tutsan

Unlike for fungal pathogens, comprehensive online databases for all arthropod herbivores do
not exist. However, the following databases were searched:
e For Lepidoptera, the Natural History Museum’s world listing (Natural History
Museum London 2007): http://www.nhm.ac.uk/jdsml/research-
curation/research/projects/hostplants/
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e Database of Insects and Their Food Plants Biological Records Centre (UK)
(Biological Records Centre (BRC) 2009)
http://www.brc.ac.uk/dbif/Interpreting_foodplant records.aspx

e Plant-SyNZ™ http://www.crop.cri.nz’home/plant-synz/database/hostplant.php
(no records found).

In addition, CAB abstracts, Current Contents, ISI Proceedings, Web of Science, Agricola,
Science Direct, Google and Google Scholar were searched using the terms “Hypericum
androsaemum or tutsan” and sub-searched using the terms “invertebrate* or herbivor*”.
Checklists of New Zealand fauna were referred to, to determine whether any of the species
recorded feeding on/infecting tutsan already occur in New Zealand.

5. Results

Extensive searches of the literature and online databases yielded very few records of
organisms attacking tutsan. This could reflect scarcity of herbivores and pathogens attacking
tutsan; but it could also reflect lack of interest in tutsan on behalf of entomologists and plant
pathologists, and consequently a potential array of agents to discover. All but one of the
organisms recorded from tutsan were not specific to this species.

5.1 Fungi

Only 10 species of fungi have been reported to be associated with tutsan (see Appendix 1).
One of these was an endophyte, which does not cause disease symptoms (see also section 7.2
below). Six of the fungal species could not be considered for classical biological control,
either because their host range is too broad or they are unlikely to be sufficiently damaging.

Four other pathogens may hold some potential as biocontrol agents. The powdery mildew
Erysiphe hyperici (Waller.) Fr. was recorded from tutsan in the UK. It attacks various
Hypericum species, and is considered a troublesome disease of H. perforatum where the latter
is cultivated for its medicinal values, to the degree that it is treated with fungicides (e.g.
Radaitiené et al. 2002; Zimowska 2006). It may be worthwhile investigating whether a strain
specific to tutsan exists and how virulent it may be.

Another powdery mildew, Leveillula guttiferarum Golovin, has only been recorded from
Hypericum androsaemum, H. helianthemoides and H. scabrum. The fact that it has not been
recorded from the highly studied H. perforatum suggests, perhaps, a narrower host range than
that of other fungal pathogens restricted to the genus Hypericum. There is no information
regarding the virulence of this pathogen. The native range of L. guttiferarum (Turkmenistan,
Iran) makes it perhaps not the easiest to pursue and not well matched to New Zealand
climate, so probably not worth investigating further.

The brown leaf spot Diploceras hypericinum (Ces.) Died. was recorded from tutsan in

New Zealand (Auckland Region) and Japan, and in the Netherlands in the form of Pestalotia
hypericina. It attacks other Hypericum species and can cause severe dieback in

H. perforatum. The virulence of this pathogen to tutsan in New Zealand is not known, but
could relatively easily be tested from the culture held in the International Collection of
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Micro-organisms from Plants (ICMP) at Landcare Research in Auckland. It has to be noted
though that, in the Netherlands, conditions of nearly 100% relative humidity were necessary
to create infection on tutsan in the laboratory (Van Kesteren 1963) so conditions for natural
infection in the field might rarely be met. Developing this pathogen into a bioherbicide is an
avenue that could potentially be explored to overcome this limitation; however, this is an
expensive pathway which is unlikely to be economically viable in the case of tutsan. Given
there is also the problem of accessing many infestations with machinery, a bioherbicide
option based on this fungus is also probably not worth investigating further.

Finally, the rust Melampsora hypericorum (de Candolle) Winter. was the most common
species recorded from tutsan, including in New Zealand. Records from Europe include

H. perforatum as a host, although this has never been observed in New Zealand. Melampsora
hypericorum was first recorded in New Zealand in 1952, from tutsan in the Wellington
Region (Baker 1955). Early distribution in New Zealand included Hamilton, Raglan, Upper
Hutt, Akatarawa and Mt. Fyffe in 1952, and Christchurch, Akaroa, Dunedin, Port Chalmers,
Stewart Is and Chatham Is by 1954 (Baker 1956). It is unclear how the fungus has arrived
here, and its effectiveness in controlling tutsan is variable (Baker 1955; Whatman 1967).

Melampsora hypericorum was also found in Australia, but much later. It was first recorded in
Victoria in 1991, and by 1992 had already shown phenomenal potential as a biocontrol agent
of tutsan (Bruzzese & Pascoe 1992). It is also not known how M. hypericorum entered
Australia (McLaren et al. 1997). Apparently, M. hypericorum was considered a potential
agent for introduction to Australia against tutsan, but the programme against this weed was
abandoned and the introduction was never pursued officially (Bruzzese & Pascoe 1992).
Once a very common and invasive weed in south-western Victoria, by 1997 tutsan was
difficult to find in that region, resulting in ‘possibly the most spectacularly successful
example of weed biocontrol ever witnessed in Victoria’ (McLaren et al. 1997).

Further attempts to use the rust as a biocontrol agent had mixed results, with some tutsan
populations in the field not becoming infected at sites of deliberate rust introduction
(Casonato et al. 1999). Casonato et al. (1999) found genetic variation between populations of
tutsan that showed variable infection in the field, and their experimental results suggest that
intrinsic resistance (rather than environmental factors) of some tutsan populations are
responsible for the differing degree of susceptibility to the rust. In addition, they suggest that
environmental conditions also play a lesser role, with infection occuring only over a very
narrow range of temperatures.

Furthermore, they found variation in virulence between isolates of the rust from four different
sites/sources in Victoria. Interestingly, the isolate derived from the original rust found in

1991 (and which proved highly successful in controlling tutsan in that area) took longest to
infect test plants, and resulted in low severity of disease symptoms. The authors suggest that
prolonged culturing of the pathogen may have resulted in decreased virulence.

The added complexity of needing compatibility between genotypes and strains of fungal
pathogens and their weedy hosts can prove detrimental to the success of a biological control
programme (Charudattan 2005). The findings from Australia suggest that as part of a
biological control programme against tutsan in New Zealand it should be determined what
strains of tutsan and M. hypericorum are present here and how they compare to those known
from Australia. The hypothesis that observed variation in the impact of the rust against tutsan
is attributed to genetic variability of the weed, the rust, or both should be examined. In
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addition, if rust strains present in Australia are absent from New Zealand, their virulence
against New Zealand tutsan should be tested if not already known (i.e. if New Zealand has
different strains of tutsan too).

Although a few species of rust fungi exhibit a wide host range, many exhibit a narrow host
range restricted to a single host family, genus or species (McKenzie 1998). Samples of

M. hypericorum collected from tutsan in Australia failed to infect St John’s Wort

(H. perforatum; a recorded host for M. hypericorum; Briese 1997), and a nursery in the area
in which the rust was first recorded from in Victoria reported no signs of attack on the native
H. gramineum, all implying that M. hypericorum is extremely specific to tutsan (McLaren

et al. 1997).

A recent sample of M. hypericorum collected from tutsan from Westland, New Zealand, was
found to be infested with a hyperparasite, Eudarluca caricis (Biv.) O. E. Erikss., the
teleomorph lifestage of Sphaerellopsis filum. This hyperparasitic fungus was collected in
New Zealand as early as the 1800s. It is widespread and has a very wide host range on
several genera of rusts (E.H.C. McKenzie, pers. comm.). This hyperparasite infects exotic
rusts (e.g. blackberry rust Phragmidium violaceum) as well as native rusts (e.g. toetoe rust
Uredo toetoe). Its abundance and impact on M. hypericorum is not known.

5.2 Arthropods

Only nine species of insects have been recorded from tutsan, four of which can be
immediately precluded as potential agents due the breadth of their host range (Appendix 2).

The remaining five insect species are oligophagous, but restricted to the genus Hypericum.
While all five species have been recorded from tutsan, these records are few and
outnumbered by records from other Hypericum species, predominantly H. perforatum. Four
of these species are chrysomelid beetles, two of which, Chrysolina quadrigemina Suffrian
and Chrysolina hyperici Forster, have been introduced to New Zealand as biocontrol agents
against H. perforatum and are well established throughout the country. Their performance on
tutsan is poor (see section 3.4 above). A third chrysomelid, Chrysolina varians Schaller, had
been imported to Australia and to North America as a biocontrol agent against H. perforatum,
and failed to establish (Currie & Garthside 1932; Currie & Fyfe 1938; Coombs et al. 2004).
Interestingly, a Spanish source that mentions tutsan and H. pulchrum as hosts of C. varians
does not explicitly treat H. perforatum as a host (San Vicente 2005). Whether the Spanish

C. varians 1is a biotype adapted to tutsan is perhaps an avenue to pursue. Experiments in
Europe indicated that the fourth chrysomelid, Cryptocephalus moraei L., thrives on

H. perforatum but not on tutsan (Tillyard 1927).

Thus, no potential arthropod candidates could be identified from the available resources, and
it is clear that extensive surveys of the native range would be required.
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6. Issues for Future Biological Control Programme against Tutsan in
New Zealand

6.1 Closely related indigenous flora

Groups that are taxonomically close to a pest are most likely to suffer from non-target effects;
more specifically for weed biocontrol, non-target damage is most likely for plants that belong
in the same genus or tribe as the target weed (Pemberton 2000; Strong & Pemberton 2000;
Louda et al. 2003). In New Zealand there are four indigenous species in the genus Hypericum
(Webb et al. 1988; Heenan 2008):

e H gramineum Forst, native to New Zealand, Australia, Tasmania and New
Caledonia

e H. pusillum Choisy, native to New Zealand, Australia and Tasmania.

e H. rubicundulum Heenan, endemic to the South Island of New Zealand (and
known from one locality in the North Island) and considered naturally
uncommon

e H. minutiflorum Heenan, endemic to New Zealand, restricted to the central North
Island Volcanic Plateau and considered nationally critically endangered

The latter three species were previously placed under H. japonicum Thunb., but have recently
been revised (Heenan 2008). There are no other indigenous representatives in the Clusiaceae
family here.

A high degree of host specificity would be required of any agent introduced against tutsan, if
we were to avoid significant non-target risks to the indigenous Hypericum species. In
addition, several other exotic Hypericum species are grown in New Zealand’s gardens, some
of which, including H. calycinum (Rose of Sharon; widely planted as ground cover in traffic
islands; forms dense mats which prevent establishment of adventive and indigenous plants
likewise), have naturalised and are growing in the wild in parts of the country (Healy 1972;
Webb et al. 1988).

6.2 Associated endophytes

Endophytes are symbiotic organisms (often fungi or bacteria) that invade living plants and
colonise them without causing any disease symptoms, at least for part of the plant’s life
cycle. In many cases the interaction is mutualistic: the endophytes obtain nutrients from the
host plant, and in return provide resistance or tolerance to abiotic stresses such as drought, as
well as protection from biotic stresses such as diseases and herbivory by both insects and
grazing animals (e.g. Omacini et al. 2001; and reviewed by Clay & Schardl 2002; and by
Selosse et al. 2004). The role endophytes may play in enhancing invasiveness of alien plants
(especially grasses, e.g. Clay & Holah 1999; Rudgers et al. 2005) and in limiting success of
classical biological control of weeds is currently being intensely researched (e.g. Evans 2008)

In dicotyledonous plants (tutsan is one) endophytes are transmitted horizontally, i.e. from one
individual to an unrelated individual. Since most introductions of dicotyledons are from seed,
it is highly unlikely that specialised and/or co-evolved endophytes would be carried into new
ecosystems with their hosts. However, dicotyledons may acquire generalist mutualists in the
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exotic range that could fulfil similar roles. It is suggested that the release of dicotyledons
from their mutualistic endophytes in a new environment frees up resources for increased
growth and reproduction, resulting in enhanced fitness, especially in the absence of co-
evolved natural enemies. In such cases, their vulnerability to their co-evolved natural enemies
is expected to be greater than in their native range, and the introduction of such natural
enemies could result in phenomenally successful control (Evans 2008).

Tutsan in Japan was found to be associated with a generalist endophytic fungus, Guignardia
endophyllicola Okane, Nakagiri & Ito (Okane et al. 2003). While this endophyte has not been
recorded from New Zealand, its anamorph, Phyllosticta capitalensis, was collected in the
Pacific rim (Landcare Research 2009) and may well be present New Zealand unnoticed

(S. Bellgard, pers. comm.). It would be prudent to test whether tutsan in New Zealand has
acquired G. endophyllicola or any indigenous generalist endophytic mutualists, and assess the
potential effect such associations could have on tutsan biocontrol.

7. Conclusions and Recommendations

7.1 Prospects for achieving biological control of tutsan in New Zealand

Information from the literature and online resources about prospective biocontrol agents for
tutsan is fairly slim, and makes it difficult to assess the prospects of successful biological
control at this time.. However, it is clear that tutsan has never been the target of any extensive
surveys, and it is possible that a suite of potentially useful agents would be discovered should
such a survey take place. Surveys would need to be undertaken before the prospects for
biocontrol of tutsan could be more accurately predicted.

Since no programme against tutsan exists overseas a New Zealand programme would have to
start from scratch. The cost therefore is likely to be at the higher end of the range for
biocontrol programmes (i.e. $1m+), assuming suitable prospective agents could be found.

The genus Hypericum has four indigenous representatives in New Zealand, of which two are
endemic and one is highly threatened. Therefore, highly specific agents are likely to be
required.

Opposition to biological control of tutsan is unlikely. It is not grown here for medicinal
purposes, nor is it highly valued as a garden plant. It is highly unpalatable to stock and
therefore not valued for fodder, nor is it valued for beekeeping.

In a significant part of its range in New Zealand, tutsan is a problem on hill country, bush
margins and conservation land, where mechanical and chemical control methods are
impractical. Therefore, bioherbicides are not likely to be a practical (or economic) solution
and are therefore not recommended as an avenue of future research for this weed.

7.2 Recommendations

e Undertake a survey of the natural enemies of tutsan in New Zealand to check the
endophyte status of the plant, look for any potential biocontrol agents not noticed to date,
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and any species living on the plant (such as predators) that might interfere with potential
biocontrol agents. Note this baseline information is vital for any subsequent application
to release any new biocontrol agents. Also collect plant and M. hypericorum rust samples
for comparative DNA studies. Estimated cost $80,000.

Undertake studies to compare the DNA of tutsan and M. hypericorum rust with
Australian material. Estimated cost $20,000-$30,000.

If rust strains are present in Australia only that might be useful against New Zealand
tutsan undertake tests to determine their ability to infect and damage New Zealand tutsan.
Estimated cost $30,000-$60,000.

Analyse costs and benefits expected from biological control of tutsan in New Zealand in
comparison to conventional control methods. Note this baseline information is vital for
any subsequent application to release any new biocontrol agents. Estimated cost
$10,000-$20,000.

Survey tutsan at selected locations in the native range and prepare a prioritised list of
agents for further study and host range testing. Approximate cost of $80,000 if
subcontracted to CABI and limited to Europe. Extending the search to other parts of the
native range would incur additional costs (likely another $80,000-$100,000).

Undertake host-range testing of potential agents. Estimated cost $50,000-$100,000 per
agent.

If testing shows agents are suitable, apply to release them in New Zealand. Estimated
cost $70,000-$100,000 for one or more species.

Mass-rear and release agents. Estimated cost $50,000—$100,000 per species.

Note estimated costs are exclusive of GST and are based on 2009/10 figures. New estimates
will need to be provided if work is to be undertaken beyond those dates.
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Polonica 52: 31-37.
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Appendix 3: Steps in a biocontrol project

A classical biocontrol programme typically works through the following steps; this is usually
done in a sequential manner, but some activities may occur concurrently.

e Explore the feasibility of project. If project looks feasible, proceed.

e Survey weed in places where biocontrol is desired. If any potential agents are found,
explore ways to maximise them. If any likely impediments are found, look for ways to
mitigate them.

e Undertake molecular studies of the weed to help narrow down the best place in the native
range to find natural enemies.

¢ Unless natural enemies are already well known, survey weed in native range. Identify and
study life cycles of natural enemies found.

¢ Determine host range for potential agents. Abandon any species that do not appear to be
safe or effective enough.

e Apply to authorities for permission to release agents.

e If permission is granted, import; clear through quarantine; and develop rearing techniques
for new agents (if not already known).

e Mass-rear and release agents over several years.

¢ Monitor establishment success and dispersal of agents over several years.

e Harvest and redistribute agents.

¢ Evaluate success of project. Decide if further agents are needed.

Landcare Research
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Field horsetail (Equisetum arvense)

Figure 1 Field horsetail, urban Wanganui '
Summary

Field horsetail is becoming more prevalent in the Horizons region (see Indicative Field
horsetail distribution map, Supporting information). Present in our region since the 1920s it is
only recently that the number of sites and the extent of its spread is increasing. Field
horsetail can be spread by spores that are released from a reproductive spear early in the
spring and by root fragments at any time of the year. It is these root fragments that are the
main method of dispersal as the increase of sites has occurred due to the presence of root
fragments at the source of metal used for landscaping materials, builders mix, and road
building products. At almost every site of road works that source material from the Rangitikei
river field horsetail will appear. When roads are uplifted for resealing, the spoil when used as
forestry tracking will produce another infestation.

Field horsetail is known overseas as toxic to livestock and once established to be virtually
uncontrollable. Chemical control has been researched worldwide and in New Zealand
including horizons. In cropland and pasture there are very little options apart from aggressive
chemicals that have a limiting effect on production. In non-cropland situations it is possible to
treat the plant repeatedly with strong chemicals that will eventually weaken the root system.

Horizons has instigated an Envirolink funded report (HZLC49) to perform a literature review
to assess the likelihood of biological control being effective. The report states that even in its
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home range it is a problem weed of cropland, but recommends further investigation of bio-
control as a possibility. The expense of undertaking biological control investigations, rearing
and releasing one agent costs between $450-500 thousand.

Preventing the use of materials that contain root fragments is probably the only we can
immediately limit the future spread of field horsetail.

With our present knowledge we know that the region has yet to experience the full effect of
horsetail on cropland and pasture. We know that without a wonder bug, field horsetail is
entrenched in our major river systems and road networks and without movement control of
river sourced materials or other management control of new road works the infestation size
and risk to productive land will continue to increase.

Background (sourced from Envirolink Medium Advice Grant (HZLC49) report)

In its native range (Europe, Asia, and North America), field horsetail can become a weed of
field and vegetable crops. It can spread by spores and develops extensive underground
rhizomes that are resistant to herbicides so that, once established, it is extremely difficult and
expensive to control. Movement of rhizomes or tubers on tillage implements is a common
means of starting new infestations. Simulations done to predict the rate of spread estimated
that 6 years after introducing horsetail into an agricultural field it will have gone on to infest 1
hectare.

Since the time of Ancient Rome, field horsetail has been used in traditional medicine in
Europe. Its main uses are as a diuretic, for osteoporosis, and for wound healing. Modern
studies have shown that field horsetail produces compounds with antimicrobial activity that
are active against a wide range of organisms including bacteria and fungi. While the weed
may be useful in small doses, in larger quantities it can be toxic. The coarse stems are not
often eaten by grazing animals because they contain silica deposits. However, if the plant is
eaten, acute thiamine deficiency can result leading to a condition known as “equisetosis”.
Symptoms include unthriftiness followed by weakness, “staggers”, nervousness, faulty vision,
and difficulty in turning. Horses may die if large amounts of horsetail are consumed. Sheep
are affected to a lesser degree, and equisetosis is rarely fatal for cattle.

Field horsetail was first recorded [in New Zealand] in 1922 and has become an aggressive
weed. It forms pure stands in a wide range of damp habitats, preventing the seedlings of
native species from establishing and in some areas blocking and altering watercourses,
causing flooding. Although field horsetail is most commonly found in acidic and wet soil
conditions, it is not particularly fussy about where it grows. Well-drained sites including fields,
orchards and nursery crops, and even sites with sandy or gravel soil such as along
roadsides, railway tracks and beaches, are all fair game. As well as New Zealand, field
horsetail has naturalised in Madagascar, South Africa, South America, and Australia.

Field horsetail still has a relatively limited distribution in New Zealand, but has the potential to
become much more widespread. Infestations have been recorded so far from Kawhia,
Havelock North, New Plymouth, Wanganui, and Lower Rangitikei in the North Island and
from Marlborough, Nelson (including a 200-ha infestation near Karamea), the West Coast,
Christchurch, and Dunedin in the South Island.
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Horizons approach

Field Horsetail is considered a Potential Environmental Pest Plant under Horizons Regional
Council’'s Regional Pest Plant Management Strategy. These species are placed under a
temporary monitoring objective that assesses the distribution, abundance and estimated rate
of spread and where control trials may be undertaken to provide more detailed management
related information. The plants under this objective are not declared “pests” under the act
and therefore not banned from sale, propagation or distribution. Field horsetail is prohibited
from sale, propagation or distribution within New Zealand, under the National Pest Plant
Accord.

Horizons is compiling information about field horsetail and the control or management
options available to us. This task is complicated by the fact it is already entrenched in the
region and any management options we undertake will incur significant costs to the region.

We have:
Instigated the Envirolink Medium Advice Grant (HZLC49), Prospects for biological
control of field horsetail Equisetum arvense L in New Zealand.
We have taken part in chemical control trials and have sourced the most recent trial
information conducted in New Zealand.
We are discussing field horsetail matters with TLAs and quarry managers

We will:
- Continue to seek chemical control options that may be available for trial.

Discuss various management options available to horizons in a formal level with

interested parties.

Compile a full report for release November 2011.
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Supporting information

Distribution Map
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Images

Figure 2 Point source infestation - it starts like this. image, C.Davey
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Figure 4 Through the fence - whats next? image, C.Davey
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Figure 5 - Landscaping material source. Now pushing through asphalt footpath.

C.Davey



Figure 6 close up of reproductive spea - roadside infestation west of Bulls. image, C.Davey
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ltem No: 7

Date: 09/12/2009
Report No: 09-195
File No: OMS 16 05

REGULATORY MANAGEMENT ACTIVITY REPORTS

PURPOSE

1. This report presents two items for the information of Members:
a. Environmental Protection Team Report — 1 October to 30 November 2009
b. Resource Consent Activities for October and November 2009.

FINANCIAL IMPACT

2. There is no financial impact.

RECOMMENDATION

3. That the Committee recommends that Council:
a. receives the information contained in Report No. 09-195 and Annexes.
G Carlyon

GROUP MANAGER REGIONAL PLANNING & REGULATORY

ANNEXES

A Environmental Protection Team Report — 1 October to 30 November 2009

B Resource Consent Activities for October and November 2009
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ANNEX A TOITEM 7
Report No. 09-195

ENVIRONMENTAL PROTECTION TEAM REPORT

PURPOSE

1.

This item provides a report of the Environmental Protection Team's activities for the
period
1 October — 30 November 2009.

COMMENT

2.

As detailed previously, the Environmental Protection Team has been working hard over
the past two years to ensure that consent holders, and the wider public in our Region,
are aware of our Regional Rules and the requirements of the Resource Management Act
1991 (RMA). We have significantly increased the amount of media and information to
consent holders regarding compliance activities and the penalties for non-compliance. |
have continued to receive comment from a small number of dairy farmers that Horizons
Regional Council needs to improve its level of communication. These comments are
particularly disappointing for all parties given the amount of information that has been
sent to all dairy farmers. The efforts made by the Dairy Liaison Forum and the recent
joint media. We will continue to look for opportunities to better communicate.

BACKGROUND

3.

The Environmental Protection Team undertakes activities including monitoring of
resource consents, responding to environmental complaints and incidents, formally
investigating breaches of the RMA, writing reports for hearings, managing the water
allocation project, providing RMA advice, and manning the pollution hotline during
working hours.

Environmental incidents are reported to Horizons via the pollution hotline, the frontline
system or by other Horizons staff. Incidents reported are responded to according to the
urgency, the significance and the effect on the environment. Every effort is made to
respond to urgent incidents within four hours of the call being received. Non-urgent
incidents are responded to within two working days of the call.

HIGHLIGHTS

5.

Staff have continued with dairy inspections. Currently two staff are inspecting dairy
farms and so far this season they have inspected 122 farms. To date we have identified
nine significant non-compliances and six non-compliances. This may suggest an
improvement in the compliance rate for the season. It would be a most satisfactory
outcome for the hard work put in over the past two years.

Horizons has five cases currently before the Courts:

i. Ken Thurston (Aotearoa Coolstores) — High Court appeal January 2010.

ii. Ken Thurston/Tawera Land Company — High Court appeal January 2010.

iii. Ferryview Farms — sentencing January 2010.

iv.  Dennis Nitschke and Colin Kay — sentencing January 2010.

V. Porewa Holdings Limited (has now entered guilty plea) — sentencing January 2010.

Two further cases have been signed off by the Chief Executive to proceed to
prosecution.
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ACTIVITY SUMMARY

7.

10.

During the reporting period, 119 compliance monitoring interactions occurred with
consent holders. Twenty-four of these were phone calls to arrange visits or to advise on
river flows. The other 95 interactions were either physical inspections or time spent
assessing data or reports provided by the consent holder.

Compliance monitoring interactions by consent type are given in Figure One.

Figure One: Resource Consent Interactions
by Type

Riverbed
Activities
1%

Gravel & Quarry
40%

Surface &
Construct

Riparian Takes
3% 7%

e
Land Disturbance — Under Takes

1% \ 15%
Discharge to Air

. 1%
Discharge to
Land
21%

Discharge to
Water
11%

Four non-compliances were detected over the reporting period, from the 95 resource
consents monitored. This equates to a 4% non-compliance rate for the reporting period,
which is a decrease on the 6% from the previous period. A breakdown of non-
compliances by customer is given in Figure Two and broken down further in Table 3.

Figure Two: Detected Non-Compliance by
Customer Type

Rural Activiti District Council
ural Activities 0%
75%

Industry
— 25%

Seven Infringement Notices were served during this period for breaches of Regional
Rules or resource consent conditions. Details of these Infringement Notices are provided
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12.

13.
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in
Table 4.
Twelve Abatement Notices were served, requiring activities to cease or remedial action
to be taken to stop an adverse effect. The details of these Abatement Notices are
provided in Table 5. Where the Abatement Notice is issued to a company, copies are

also sent to company directors.

A total of 57 incidents were reported over this period — 29 in October and 28 in
November. The numbers were below average for both months.

A summary of environmental incidents is presented in Table 1 and Figure 3 below.

Table 1. Summary of Environmental Incidents

Resource Effect Source 32| 9QZ |6E "%’ O
Affected 23|33 |83 33
T | T O |=0|pT

2% | 2% S8k

» o So |ao =)

—+ QD — —_ Q

> 5

8 —

Air (20) Smoke (Urban) | Burning material 9 8 8 8
(Rural) Burning material 1 1 1 1

(Industrial) Burning material 1 1 1 1

Fumes Petrol/exhaust 1 1 1 1

Odour Sewage/effluent 3 2 2 1

Poultry/piggery manure 1 1 1 1

Rotting meat/vegetation 3 3 3 3

Human health Spray drift 1 1 1 1

Subtotal 20 20 20 | 17

Land (20) Contamination Dead stock 2 2 2 1
Chemicals 1 1 1 1

Effluent/sewage 3 3 3 2

Petrol/ Oil 4 4 4 4

Milk spill 1 1 1 1

Tracking 1 1 1 0

Rubbish 8 8 8 6

Subtotal 20 20 20 | 15

Water (16) Contamination Dead animals/offal 7 7 7 5
Industrial discharge 2 2 2 2

Effluent/sewage 2 2 2 1

Rubbish 2 2 2 0

Other Gravel 1 1 1 1

Flooding 1 1 1 1

Damming 1 1 1 1

Subtotal 16 16 16 | 11

Coastal (1) Contamination Dead stock 1 1 1 1
Subtotal 1 1 1 1

TOTAL 57 55 55 | 44
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15.

16.
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18.
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Figure 3. Environmental Incidents by Resource
Type Affected

Water
28%

Coast

Air
35%

Details of the significant incidents are presented below.
AIR

»  Smoke complaints featured highly over the reporting period with nine complaints
received. The complaints concerning urban sites related to occupants burning
waste where the smoke crossing the property boundary was objectionable. On the
majority of occasions staff are unable to verify the smoke as being objectionable,
SO are unable to carry out enforcement action.

LAND

> Contamination of land with rubbish was noted again over the reporting period. In
the majority of cases of dumped rubbish there are no eye witnesses so
enforcement action cannot be undertaken.

WATER

> Contamination of watercourses by dead stock featured over the reporting period.
The majority of stock had been washed down watercourses and there were only a
small number of reports of dumped offal.

COAST

> One incident involving dead stock was reported.

RESPONSE TIME

> Incidents are responded to according to their urgency, level of significance and
effect on the environment. Incidents that require an immediate response are
classified as “urgent” and a response is required within four hours of receipt of the
notification. Non-urgent incidents require a response within two days of receipt of
notification.

Table 2 shows the response rate for incidents over the reporting period.

Table 2. Response rate for incidents over the reporting period
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Significance Number of Response within Response rate
incidents required time

Urgent 16 13 81%

Non-urgent 41 33 80%

Overall 57 46 80%

In some cases the response was not within the required time period, generally due
to prior work commitments by staff in relation to ongoing investigations for potential
enforcement action, or the requirements of the monitoring programme. Every effort
is made to meet the response time.

19. RESPONSE TO COMPLAINANTS

> Improvement is required in staff advising complainants of incident outcomes. For
the reporting period statistics show that staff reported back to 77% of complainants,

which is well below the required 90%.

One area for improvement is that when

incidents are passed on to District Councils or other Horizons teams, the
complainants need to be advised of this action.

A F Russell

ENVIRONMENTAL PROTECTION

MANAGER

G J Carlyon

GROUP MANAGER REGIONAL PLANNING
AND REGULATORY
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TABLE 3: REPORT OF NON-COMPLIANCES FOR OCTOBER — NOVEMBER 2009

Consent holder Activity Location
Hautapu Pine Products Ltd Discharge to Air SH 1, BENNETTS SIDING,
101492 TAIHAPE

1/10/2009 Routine
Breach of particulate concentrations in the discharge from the boiler; no identifiable environmental effect.

Significant non-compliance given

Advised to engage services of consultant and apply for a variation, and ensure it contains a comprehensive
assessment of environmental effects relating to the changes and any effects on the air quality

Follow-up inspection to be arranged

Glenbervie Farms Ltd Discharge to Land HINEMOA VALLEY ROAD, KAITAWA
102659 PAHIATUA

14/10/2009 Routine

Effluent discharging through the joins in the hydrant running down the bank within 20 m of the watercourse.
Effluent discharged from the travelling irrigator running off the paddock and down the bank within 20 m of the
watercourse.

Significant non-compliance given
Abatement Notice issued
Infringement Notices issued
Follow-up inspection to be arranged

HT&RF Ebbett Discharge to Land HINEMOA VALLEY ROAD, KAITAWA
102837 PAHIATUA

14/10/2009 Routine

Effluent was over-topping the wall of the second effluent pond and running down the bank into the nearby
watercourse.

Significant non-compliance given
Abatement Notice issued
Infringement Notices issued
Follow-up inspection to be arranged

AT&TK Brown Discharge to Land 958 KOHINUI ROAD, PAHIATUA
104902

14/10/2009 Routine

Effluent siphoning from irrigator leading to ponding
Significant non-compliance given

Abatement Notice issued

Follow-up inspection to be arranged

TABLE 4: INFRINGEMENT NOTICES ISSUED OCTOBER — NOVEMBER 2009
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An Infringement Notice is a fine issued by an enforcement officer under delegation from
the Environmental Protection Manager, to a person in breach of sections in the Resource

Management Act 1991.

Consent Holder/Responsible Party Section of Act | Details
Contravened
LB Transport Limited (407) 15(1) b Incident
Unauthorised discharge of contaminants to
land where it may enter water
Halcombe Road, Halcombe
Harvey Thomas Ebbett (408) 15 (1) (b) Non-compliance
Pond overflow to watercourse
Hinemoa Valley Road, Tararua
Glenbervie Farms Limited (409) 15 (1) (b) Non-compliance
Runoff from irrigator and discharge from
hydrant to watercourse
Hinemoa Valley Road, Tararua
Mark Stanley Connors (410) 15 (1) (b) Non-compliance
Discharge of stand-off pad effluent and silage
leachate to Whangaehu River
108 Whangaehu Beach Road, Whangaehu
Peter Edward Gore (411) 15 (1) (b) Non-compliance
Effluent ponding
242 Te Ngaio Road, Bunnythorpe
Peter Letham Horn (412) 15 (1) (b) Non-compliance
Effluent ponding and run-off within 20 m of
the property boundary and a farm drain
1221 Camerons Line, Feilding
Kevin Thomas Myers (413) 15 (1) (b) Non-compliance

Ponding of effluent on land

353 Turakina Valley Road, Marton

TABLE 5: ABATEMENT NOTICES ISSUED OCTOBER — NOVEMBER 2009

An Abatement Notice is a legal notice served on a person by an enforcement officer, to
have the person either cease an activity or to undertake activity to ensure compliance
with the Resource Management Act 1991.

Consent Holder/Responsible Party

Activity

Location

Birnam Wood Land Holdings Limited
(Director Richard Swainson)

Incident

Makuhou Road, Marton

10-Oct-09

Cease the aerial discharge of agricultural chemicals to air that has an adverse effect beyond the target

property boundary.

L B Transport Limited
(Manager - Leonard Burton)

Incident

Halcombe Road, Halcombe

13-Oct-09

Cease discharge of effluent from stock truck tanks to land where they may enter water.

Makowhai Farms Limited
(Copies sent to all Directors)

Incident

252 Taylor Road, Sanson

16-Oct-09

Cease the discharge of dairy effluent from sump into roadside drain.

Harvey Ebbett & Robyn Ebbett

Non-compliance

Hinemoa Valley Road, Pahiatua

20-Oct-09
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Consent Holder/Responsible Party | Activity | Location

Cease the discharge of effluent from the pond overflow into a watercourse.

TK Brown Non-compliance 658 Kohinui Road, Pahiatua
(Farm Manager - Hayden Brown)

21-Oct-09

Cease the unauthorised ponding of farm dairy effluent.

ARBY Ltd Non-compliance Hinemoa Valley Road, Pahiatua
(Directors: AJ and M Arbuthnott)

29-Oct-09

Cease the unauthorised discharge of farm dairy effluent onto land where it may enter an unnamed tributary
of the Tiraumea River.

Mark Stanley Connors Incident 108 Whangaehu Beach Road,
Whangaehu

29-Oct-09

Cease the unauthorised discharge of stand-off pad effluent into the Whangaehu River.

Peter Edward Gore Non-compliance 242 Te Ngaio Road, Bunnythorpe

10-Nov-09

Cease unauthorised ponding.

Peter Letham Horn Non-compliance 1221 Camerons Line, Feilding

11-Nov-09

Cease ponding and discharge within 20 m of property boundary and watercourse.

Keith Tunnicliffe Incident 24a Lethbridge Street, Feilding

11-Nov-09

Cease discharge of contaminant from trade and industrial site.

Andrew Eric Falloon Incident Mt Baker Road, Alfredton, Eketahuna

12-Nov-09

Discharge of contaminant to land where it entered water.

Kevin Thomas Myers Non-compliance 353 Turakina Valley Road, Marton

19-Nov-09

Cease ponding of dairy effluent onto and into land and cease unauthorised discharge of dairy effluent from
sump overflow.
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SUMMARY OF ENVIRONMENTAL INCIDENTS OCTOBER — NOVEMBER 2009

Figure 4. Comparison of the monthly summary of environmental incidents received by the
Environmental Protection Team.

Summary of Environmental Incidents

As at 30 November 2009
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Comparison of the number of environmental incidents received each month over
the past 11 years.
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ANNEX B TO ITEM 7
Report No: 09-195

RESOURCE CONSENT ACTIVITIES FOR OCTOBER AND NOVEMBER 2009
MONTHLY OVERVIEW

With the end of the year nearing the focus on is on resolving some of the larger consents
prior to Christmas.

Two large hearings in progress are the joint hearing between Horizons Regional Council
and Tararua District Council for the application made by NZ Windfarms relating to the
Te Rere Hau proposed eastern extension and the application for the diversion of the Taonui
Basin.

The windfarm application was a major organisational effort (as Horizons was the lead
agency) which involved a large number of the council’s personnel over a four week period.
By and large the hearing ran smoothly and this is a credit to all concerned. Indeed a four
week process seems incredibly short when compared to the Turitea windfarm call in
procedure.

The other major hearing playing out is the Taonui Basin. It is fair to say that this process
has been difficult for all concerned. The complexity of such a massive project has been
daunting and unravelling the adverse effects on particular land holdings so that they can be
seen to have been avoided, remedied or mitigated is nigh on impossible. Accordingly the
hearing has been difficult for all parties and is yet to be resolved.

A number of pre-hearing meetings have been scheduled for December. These are of
course notified applications and tend to be larger and more protracted than their non-
notified counterparts. The pre-hearing process continues to be a useful tool to achieving
resolution.

The RMA changes are now in full swing. In short this has meant a change from helping
people “develop” their applications once they were lodged, to encouraging pre-lodgement
meetings due to the restrictions around requests for further information and associated
tightening of timeframes. In essence, this means the Consents Team make a more
conservative appraisal of the completeness of applications when they are received. More
applications are being returned as incomplete. To avoid this, we have extended an
invitation out to those consultants and persons that we work with regularly to discuss the
new operating environment and in particular to encourage pre-applications / draft
applications ensuring that applications are complete and ready to process.
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October and November Figures

m October

@ November

0O O .

Lodged Granted Declined Withdrawn

Table 1: Lodged and resolved consents in October and November

MONTHLY COMPARISON

October and November Lodged Comparison
140
120
100
80
50 B
40 | @/@\
20
0
2007 2008 2009
Aug-07 Aug-08 Aug-09
—o— October 33 54 26
—o— November 36 72 27

Table 2: Lodged consents in October and November 2007-2009.

Please note that one certificate of compliance was also lodged in November but is not
reflected in the figures. You will see that numbers were higher for last year due to the large

number of dairy effluent applications made due to the Intensive Monitoring Focus by the
Environmental Protection Team.
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October and November Resolved Comparison

70
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20
10

0

—o— October 27 65 32
— November 23 53 52

Table 3: Resolved consents in October and November for 2007-2009.

TIMEFRAMES

Below in Table 4 you will cite our performance in relation to consents processed outside of
timeframes. All the consents that have been over time were lodged prior to July 2009
reflecting our hard efforts and the focus we have had since July 2009 on not missing any
timeframes.

Timeframes
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e 5
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2 5
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O 4
S 3
o
Z 2
1
0
July August Sept Oct Nov
Month

Table 4: Timeframes over for this financial year
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NOTIFIED CONSENTS THAT REQUIRE RESOLUTION

We currently have 28 publicly notified applications. These are at various stages through
the process from having just been notified through to submissions being received and a
pre-hearing meeting or full hearing having been convened or held. Two consents were
resolved being the Feilding Golf Club groundwater abstraction which was granted in
October and the Horowhenua District Council Kuku Stream diversion and abstraction
granted in November.

(@)

Notified Consents Requiring Action

Horowhenua District Council — Shannon Sewage (2001 application)

Bullocks — Gravel extractions

Tararua District Council — Norsewood Sewage discharge to water

Ruapehu District Council — Hikumutu Sewage discharge to water

Levin Meats — Undertake

New Zealand Sawn Products — Stormwater discharge to land and water

Tararua District Council — Pahiatua Sewage discharge to water

Tararua District Council — Eketahuna Sewage discharge to water

OO NO|OAWINF|Z

Ruapehu District Council — National Park discharge to water

10 | Ruapehu District Council — Rangataua Sewage Treatment Plant discharge to water

11 | Winstone Pulp — Discharge to air

12 | Winstone Pulp — Undertake

13 | SJ Pearson Ltd — Discharge vegetable water to water and surface take

14 | NZ Energy — Mini hydro power scheme

15 | Horowhenua District Council — Levin Sewage Treatment Plant discharge to land
and the discharge to air

16 | Silver Fern Farms — Discharge fellmongery sludge to land

17 Manawatu District Council — Feilding Sewage discharges to land, water and air and
associated land use consents

18 Ngati Waewae — Gravel extraction

19 | Mighty River Power Ltd — Turitea Wind Farm

20 | Open Country Dairy Ltd — Coastal discharge of milk condensate to water

21 DB Breweries Ltd — Discharges to water and land from the Tui Brewery

22 | The Happy Hog Ltd — Discharge of piggery effluent to land and odour to air

23 Horowhenua District Council — Waikawa Stream diversion

24 | Tararua District Council — Dannevirke water supply

25 | NZ Windfarm Ltd — Proposed eastern extension on Te Rere Hau wind farm

26 | Horizons Regional Council — Diversion of the Taonui Basin

27 Horizons Regional Council — Upgrade a section of stopbank

28 | Manawatu District Council — Feilding Sewage discharges to land, water and air and
associated land use consents

NOTIFIED APPLICATIONS FOR OCTOBER AND NOVEMBER

Two consents were publicly notified in November for the Feilding Sewage Treatment Plant
and Open Country Dairy Ltd. The submission period is still open with nil submissions being
received as at 30 November 2009. No consents were notified in October.
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The tables below outline the small number of consents currently under appeal or with cost

objections.
Applicant Status Consent Number
Levin Meats Awaiting GNS report, expect | Consent 103795
Hearing January or February
2010
Rangitikei Aggregates Awaiting  decision  from | Consent 103677
Courts

Tararua District Council
Woodville Water Supply

Appeal against decision

Consent 102773/2

Horowhenua District Council With Environment Court Consents 103888
Shannon Sewage (2006 and 103889
applications)
Horowhenua District Council Awaiting consent order from | Consents 103925
Foxton Sewage Treatment Plant Court and 103926
Meridian Energy Ltd Awaiting Court decision, | Consents 104465 —
(Project Central Wind Farm) Hearing already held 104471
Contact Energy Ltd First mediation meeting has | Consents 104606 -
(Waitahora Wind Farm) now concluded, second | 104615

mediation meeting

scheduled for February 2010

Cost Objection

e Horowhenua District Council — Shannon Sewage
e Backhouse and Galea (dairyshed effluent discharge)

Appeals / Objections Resolved

Applicant

Details

Horowhenua District Council (Shannon Sewage)

Decision to re-notify applications

7. PRE-HEARINGS AND HEARINGS HELD IN OCTOBER AND NOVEMBER 2009

The hearings are continuing for the Mighty River Power’'s Turitea Wind Farm called in by
the Ministry for the Environment. The joint hearing is expected to reconvene in February

2010.
Consent Applicant Activity Hearing
Number
104949 etc | NZ Windfarms Te Rere Hau | Joint Hearing — Travelodge, 5-14 October
extension 2009
104949 etc | NZ Windfarms Te Rere Hau | Joint Hearing — Convention Centre,
extension 28 and 29 October 2009
104949 etc | NZ Windfarms Te Rere Hau | Joint Hearing — Convention Centre,
extension 11 November 2009
7202/1 and | Ratanui Variation to existing | Pre-hearing — The Order of St John,
7183/1 Developments piggery Feilding, Tuesday 6 October 2009
6009/ etc Horowhenua Levin Landfill Final Pre-hearing — Horowhenua District
District Council Council, Friday 9 October 2009
104817 etc | Horowhenua Waikawa  Stream | Pre-hearing — Horowhenua District
District Council Diversion Council, Tuesday 20 October 2009
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105016 Horizons Regional | Stopbank upgrade | Pre-hearing — Horizons Regional Council
Council (Boardroom), 29 October 2009
104965 Horizons Regional | Taonui Basin Hearing — Palmerston North Convention
Council Centre, 4 — 6 November 2009
101557 Horowhenua Kuku Pipe Pre-hearing — Horowhenua District
and District Council Council (Horowhenua Room),
101558 16 November 2009
8. SCHEDULED PRE-HEARINGS AND HEARINGS
Consent Applicant Activity Hearing
Number
104315 Silver Fern Farms | Poultry discharge | Pre-hearing — Horowhenua District
Ltd to land Council, 1 December 2009
104805 etc | The Happy Hog Piggery Pre-hearing — Caccia Birch (Lord Plunket
Room) 10 December 2009
104947 Tararua District | Dannevirke Water | Pre-hearing — Horizons Regional Council
Council Supply (CD Room), 14 December 2009
103346, Tararua District | Eketahuna Sewage | Pre-hearing — Horizons Regional Council
103347 Council Treatment Plant (CD Room), 15 December 2009
and
103732
104758 etc | DB Breweries Ltd Tui Brewery | Pre-hearing — December 2009
discharge to land
and water
104758 etc | DB Breweries Ltd Tui Brewery | Hearing — February 2010
discharge to land
and water

Richard Munneke
POLICY AND CONSENTS MANAGER
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14%

Types of Consents Resolved in October

52%

5%

m Discharge Permit

o Water Permit

O Land Use Consent

O Change of consent
conditions

Non-Notified Consents Granted in October 2009

Discharge Permits

Applicant and Location

Type

105025 — PGG Wrightson Ltd —
Station Road, Fordell

Discharge Permit (to discharge stockyard effluent, washdown
water and contaminated stormwater into and onto land at Station
Road, Fordell)

105027 — Alliance Group Ltd —
Hokio Beach Road and Hamaria
Road, Levin

Discharge Permit (to discharge stormwater to land at the
northern corner of Hokio Beach Road and Hamaria Road, Levin)

104777 — GJ and JD Sandilands
— Feilding

Discharge Permit (to discharge piggery effluent including effluent
contaminated wash water and stormwater, pig urine, excrement,
used bedding, waste feed and pond sludge to land from
1,010 pigs at Forlongs Road, Feilding)

104977 — Fonterra Co-operative
Group Ltd — Pahiatua

Discharge Permit (to discharge dairyshed and yard effluent, race
effluent, stand-off pad effluent, silage leachate, dairyshed and
yard washdown water, yard and stand-off pad solids, stone trap
sludge, vat wash and contaminated stormwater from 500 milking
cows to land at Scarborough Road, Pahiatua)

Water Permits

Applicant and Location

Type

105037 — Four Roads Farm Ltd —
Eketahuna

Water Permits (to take 62 cubic metres per day of surface water
from a five metre deep riparian well (No. 366013) for the purpose
of providing stockwater and dairyshed washdown water at
Nireaha Road, Eketahuna)

104946 — Otaura Farm Co Ltd —
Shannon

Water Permit (to take 2,160 cubic metres per day of surface
water from the Tokomaru River for the purpose of providing water
for irrigation at 47 Otaura Road, Shannon)

105020 — Parlato Farming Co
(2008) Ltd — Foxton

Water Permit (to take 2,400 cubic metres per day of surface
water from the Manawatu River for the purpose of providing
water for irrigation at Foxton Shannon Road, Foxton)
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105087 -
Hunterville

RC Mcintyre -

Water Permit (to take 84.6 cubic metres per day of groundwater
from well number 786001 for the purpose of providing stockwater
and dairyshed washdown water at 51 Mclntyre Lane, Hunterville)

104920 — Aokautere Farms Ltd —
Palmerston North

Water Permit (to take 1,300 cubic metres per day of surface
water from a pond adjacent to the Manawatu River at Forest Hill
Road, Palmerston North)

104857 - Hopkins Farming
Group Ltd (Apiti Heights) — Apiti

Water Permit (to take 145 cubic metres per day of surface water
from the Mangiora Stream for stock watering and shed wash
down purposes at Main South Road, Apiti)

105066 — Perry Berrys Ltd —
Tangiwai

Water Permit (to take 360 cubic metres per day of surface water
from the Waitangi Stream at 85 Stouts Road)

104893 — Michelen Farms Ltd —
Opiki

Water Permit (to take 84 cubic metres per day of surface water
from a riparian well (No. 344108) for dairyshed and stock
watering purposes at Poplar Road, Opiki)

105015 — Hyde Park Farms Ltd —
Bulls

Water Permit (to take 4,752 cubic metres per day of groundwater
from well number 312029 for the purpose of supplying water for
irrigation at Santoft Road, Bulls at Santoft Road, Bulls)

Land Use Consent

Applicant and Location

Type

105038 — Trustees of The Maori
Trustee — Taumarunui

Land Use Consent (to construct a drift deck ford crossing over
the Taringamotu Stream at Waitangi Road)

Change of Consent Conditions

Applicant and Location

Type

102140/1 -
Hunterville

RC Mcintyre -

Change of consent conditions (dairyshed effluent to land)

Various

Applicant and Location

Type

104930, 104931, 105102,
105103 and 105104 -
NZ Transport Agency — Manakau

Land Use Consent (104930) to construct a new Waiauti Stream
Bridge located over the Manakau Stream, a Land Use Consent
(105104) to undertake land disturbance and vegetation clearance
within 5m of the Manakau Stream, a Water Permit (104931) to
divert the Manakau Stream, a Discharge Permit (105103) to
discharge contaminant, mainly cleanfill, to land, and a Discharge
Permit (105102) to discharge stormwater to land at State
Highway 1, Manakau

Limited Notified Consents Granted in October 2009

Water Permit

Applicant and Location

Type

104307 — Feilding Golf Club -
Feilding

Water Permit (to take 437.5 cubic metres per day of groundwater
from well number 325047 for the purpose of irrigating of up to
7 ha of greens, lees and fairways at the Feilding Golf Club at
1487 Waughs Road, Feilding)






