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NZ BIOSECURITY

The New Zealand Government spends $418 million annually on
biosecurity monitoring, eradication and management programes...

Once new plant invaders have crossed into NZ, they are tough to

contain and require comprehensive resources to monitor and
eradicate...

Early identification of new plant invaders through extensive monitoring
represents the best approach if eradication is to be successful...

Invasive plants, pest and disease impact ecosystems and communities...



NZ BIOSECURITY

Mycoplasma bovis Saffron thistle (Carthamus lanatus)
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Velvetleaf (Abutilon theophrasti)



NZ BIOSECURITY - CURRENT SURVEILLANCE MEASURES

* Most surveillance is targeted
* Fruit flies, Spongy moths, Mosquitoes, Ants

Surveillance of insect damage to plants in high risk
areas — ports, airports and transitional facilities

« Many species are missed by these measures — many (SE}
new species are found first by the public
* Large gaps in current surveillance programmes

* % of spp. have no prior record of invading new
areas

There is a need for advanced terrestrial biosecurity
surveillance at high risk sites...... R gl
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CASE STuDY 1: LIGHT TRAP EDNA
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Tauranga

Credit :PoT C3
Test eDNA capture in the Port of Tauranga using light traps



LIGHT TRAP EDNA
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Technical innovations

» Size-based filtering
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Primer set size (bp)
hexCOI f4/r4 ~322
mICOlintf/dgHC02198 ~313
hex12S f2/r2 ~319
sterno12S f/r ~225

chiar16s f/r ~348
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CASE STuDY 2: AIR DNA
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AIR DNA
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AIR DNA

CASE STUDY 2
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Basidiomycota phylum . Cystobasidiomycetes

Agaricomycetes
Sordariomycetes
Ascomycota phylum
Dothideomycetes
Leotiomycetes

class

NPDL2R28_3_24 -
NPDL2R26_3 24 -
NPDL2R25 3 24 -
NPDL2R22 3 24 -

NPDL2ZR229 2 24 -

NPDL2R228 2 24 -

NPDL2R227 2 24 -
NPDL2R21_3_24 -
NPDL2R18 3 24-
NPDL2R17 3 _24-
NPDLZR15 3 24~
NPDL2R12_3_24-

NPDL2R129 2 24 -

NPDL2R128_2 24 -

NPDL2R127 2 24 -
NPDL2R11_3_24 -
NPDL1R28 3 24 -
NPDL1R27_3_24-
NPDL1R26_3 24 -
NPDL1R22 3 24-

NPDL1R229 2 24 -

NPDL1R228_2_24 -
NPDL1R21 3 24-
NPDL1R18_3 24 -
NPDL1R17 3 24-
NPDL1R16 3 24-
NPDL1R15_3 24 -
NPDL1R12 3 24 -

NPDL1R129 2 24 -

NPDL1R127_2_24 -
NPDL1R11 3 24-

MF2R28_3 24-
MF2R27_3 24 -
MF2R26_3 24 -
MF2R25_3 24-
MF2R22_3_24-
MF2R229 2 24 -
MF2R228 2 24 -
MF2R227 2 24 -
MF2R21 3 24-
MF2R19_3 24-
MF2R17_3_24-
MF2R16_3 24 -
MF2R15_3_24-
MF2R12 3 24-
MF2R129 2 24-
MF2R11_3 24-
MF1R28 3 24-
MF1R27_3 24-
MF1R26_3_24-
MF1R25 3 24-
MF1R228_2_24-
MF1IR227 2 24 -
MF1R21 3 24-
MF1R18_3 24-
MF1R15_3 24 -
MF1IR12 3 24-
MF1R129_2 24 -

0.00

Saccharomycefes

Evosea phylum

Mortierellomyceles

Tremellomycetes

. Eurotiomycetes

0.25

Pucciniomycetes

Umbelopsidomycetes

. Arthoniomycetes

Dacrymycetes

0.50
Abundance

Orbiliomycetes

Pichiomycetes

Wallemiomyceles

Other

0.75

Lecanoromycetes

Glomeromycetes

1.00
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STUDY 3: EVALUATION OF EDNA METHODS

Rotorua
®
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B3 ez,  Targets:-Mammal, Fungal, Bacteria and Insect



EVALUATION OF EDNA METHODS
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CONCLUSION

 Light Trap eDNA J
* |[nsects — moths, flies, and beetles

e Air eDNA J

* Fungal and bacteria — pathogenic strains

* Open questions re passive vs active filtration

e volume of filtration
e filter matrix for cell capture
* sampling time/duration

* Implementation Strategy?
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WHAT TRAPS ARE THE MOST EFFECTIVE?

e 253,582 invertebrates

* 46,821 beetles, 209 species 3
* Light traps most effective 230 1
* 84% of species were 525 |
collected in light traps g
 Pitfall traps sampled a different = 07
fauna 215 - |
* Light and pitfall traps 5 10 . l
combined collected >90% £
of species Z 5 1 ) t
0 . ——1 ] . * . . . .
Nook & Boll Pitfall FIT  a-pinene Malaise UV LED Large UV
Cranny Weevil trap trap trap light trap
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