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Pests abound

POP QUIZ: What are the following?

Trichosurus
vulpecula

Rattus rattus Mustela erminea

What do they all have in common?
* Only 10% of kiwi-chicks survive to gaVICTORIA
6 months because of predation by pests



A bit of background
NZ levels of species endemism

All reptiles

All bats

All native amphibians

90% of freshwater fish

80% of all vascular plants

70% of all native terrestrial birds

70% of all native freshwater birds
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A bit of background - drivers

. ot ' Forest cover of New Zealand Circa 1840 Present day forest cover of New Zealand

BEW
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Species loss in NZ

Over the past 750 years, vertebrate fauna
diversity ~halved

>50 bird species extinct
Currently >2500 species endangered

>3000 believed to be endangered but not
sufficient data to profile




 NZ situation

 Current control

Where are we now?

* Introduced pests
* Disease vectors

« Poison drops
* Trapping

Issues with control

Warning 1080 Poison

Sodium fluoroacetate

will be present on the ground from : 6/8 /07

°* DO NOT touch bait

®* WATCH CHILDREN at all times

* DO NOT EAT animals from this area
e Poison baits or carcasses are

DEADLY to DOGS &

For more information contact:

>y
Wis il Fu e Freephone wims w110 [l

i removal of signs or baits is an offence

 Bait shyness
 Reinvasion of “mainland islands”
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It started with a call...



A better option?

« Traps with enhanced properties
* Lifetime
« Specificity

 How do we improve trap performance?

 Improve pest attractiveness with better — |
haits FFBVICTORIA




Semiochemicals — “signalling chemicals

Is chemical communication between the same species?

]

Function Allomones Kairomones Synonomes
1) Aggregation Signaler (+) Signaler (-) Signaler (+)
2) Sex Receiver (-) Receiver (+) Receiver (+)
3) Alarm
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Pheromones

Pheromones mediate intraspecies
signalling, e.g. sexual attraction, group
hierarchy etc

(From wikipedia): “A pheromone (from
Greek phero “to bear” and hormone, from
Greek “impetus”)
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Allelochemicals

Produced by one species that modify the behaviour of another species

Allomone Synomone Kairomone
benefits emitter benefits emitter and receiver benefits receiver
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A better option?

* For invertebrates (insects), pheromone lures
dominate

» e.g. methyl eugenol — fruit fly attractant

« Such semiochemical lures could provide

advantages such as:

« ease of handling, species/sex specificity, controllec
release, long life etc.
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A better option?

« For mammals, such chemical based lures are
far less common.

* |n fact, food based lures are the current

Industry standards:

« Peanut butter (rats)
« Cinnamon paste (possums)
« Rabbit meat (stoats)

e Can we do better?
 We should be able to!




Lure chemistry

« Lure (balt) requirements:
 Lifetime & stability (related to an
individual chemical entity)
« Specificity
 Ability to transport (volatility)

 What lures are we targeting?
 Lures that encourage attraction AND interaction
(traps may require action)

« Pheromones (Sexual signalling molecules should
be VERY attractive)

« Food (Based upon anecdotal evidence from
trappers etc. Should promote interaction)
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How do we do this?

Test a variety of matrices (food, excreta
etc)

Check to see If pests are attracted to them

Select those matrices that the pests are
both attracted to (brought in from distance)
but also interact with (ability to add poisons
etc at a later date)

Then, analyse chemical composition of the
matrix




Volatile analysis

State of the art technique for volatile analysis is
Gas Chromatography (GC)

Shimadzu QP-2010 Plus GCMS
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25+

Mass spectra

MS gives unique finger-print fragmentation
patterns for each compound
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Matches to commercially available

libraries of compounds
NIST 2011 library (220,460 patterns of 192,108
unique molecules)




Sample introduction

« Two main methods for sampling &
Introduction
1. Solvent extraction & injection
2. Solid Phase Micro-Extraction
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Sample introduction

e Pro’s and con’s with each

— Solvent extraction
« Wide analyte selection
(all relevant?)
* Physiological relevance

— SPME

* Physiological relevance
* Matrix sensitivity

Fibre

\

Coating

Headspace

]
I

Headspace extraction

Sample




SPME vs. solvent extraction

(x1,000,000)
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Urine analysis: Male vs. Female

(x10,000000)
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Urine analysis: Male vs. Female

(x10,000,000)
14-]

23] Male
] Female

12
1.1
10

09

08
07

06-|

=1 WA B | (N B

. Mo o T

oot et p e e e B e e S

« Questions: |

1. What are the compounds?
2. Which are important? (limits of detection)
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Food-based lures
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Food lures - aims

Quantify attractiveness of foods and
characterise their volatile profiles

Associate compounds to attraction
Assess single compounds on wild rats

Create blends

Make a product

B VICTORIA



Attractiveness of foods

Tested 24 foods for attractiveness to rats

Almond Millet

Bacon Nutella

Barley Pasta

Black pepper Peanut butter (standard)
Blank coreflute card Pet food (dried)
Cheese (mature cheddar) Rice

Chocolate (milk) Sardines
Chocolate (dark) Soap

Coconut Soybean
Coffee Sweetcorn

Egg Walnut

Ginger Yeast
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Attractiveness of foods
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Chew rate

Attractiveness of foods
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ldentify compounds



* ldentified 375 compounds across all foods
« Data is "noisy”, with numerous zeros

Food product

Almond

Bacon

Barley

Black Pepper
Control (corflute)
Cheese
Coconut

Dark Chocolate
Egg

Milk Chocolate
Millet

Nutella

Peanut butter
Petfood
Pumpkin seed
Rice

Sardines
Soybean
Sweetcorn
Walnut

ldentify compounds
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0
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ldentify compounds
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Associate compounds to attraction

10 statistically significant

Factor 2 — 22%
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Trial single compounds

AIMS
« Trial compounds for attractiveness on wild animals

 ldentify optimal concentration
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Trial single compounds

 Trialled seven different concentrations

0.01 — 10,000 ppm - in microtubes tubes in
tracking tunnels.

« Leftin the field for one night at ten sites

 Peanut butter used as a control
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Trial single compounds
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Trial single compounds
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Trial single compounds
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Trial blends




Trial blends




Pilot study




Prototype products
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Summary

Currently available traps are heavily dependent upon
trappers to visit and reset/replenish.

Better lures have the potential to reduce this cost, and
Improve trap efficacy.

Next step — get a commercial partner to license the
technology and make it available
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QUESTIONS?!?
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