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Summary

Project
o RFQ 12239 Analysis of kauri dieback soil samples

Objectives

» Bioassay, using the extended soil baiting SOP, soil samples collected as part of the
delimitation survey for presence of Phytophthora taxon Agathis (PTA).

» Provide interpretation of results in relation to PTA status of soils.

Methods

o Soils were sampled using the established protocol of Dick and Bellgard (2010).
» Using the extended soil bioassay protocol ‘fish’ out PTA.

Results

o Ofthe 14 consignments we received, only one, from Puketi Forest, had a temperature
profile that may be of concern — these soil samples (170-172), experienced sub-zero
temperatures (i.e. down to —5°C) for 4 h. It is not known what effect such temperatures
might have on subsequent detection of PTA.

o The soil samples from Moehau Range, Coromandel Forest Park, Puketi and Herekino
forests were all negative for PTA — including Puketi Special 170-172 that experienced
sub-zero temperatures for 4 h.

o PTA was detected in 29 out of 90 tested soil samples from Waipoua Forest. The positive
samples were: ~

— Waipoua 1, Graft Trees 1-3

— WaipouaPan 1, Tree | & 2

— Waipoua WK2, Tree 2; Waipoua WK3, Trees 1-3
~ Waipoua WP2, Trees 1 & 2

— Waipoua TO1, Trees 1 & 2

— Waipoua Puk 1,Tree 1; Waipoua Puk 3 Tree 2
— Waipoua Y1, Trees | &2 |
~ Waipoua TM 2 Tree 1

— Waipoua OSS 1 Tree 1

— Waipoua WRUI Tree 2

— Waipoua R1 Trees 2 & 3

— Waipoua RR2 Tree 1; Waipoua RRS5 Tree 3; Waipoua RR7 Trees 1 & 2; Waipoua RR9
Trees 1 & 2; Waipoua RR10 Tree 3
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RFQ 12238: PTA Soil Defection Plan: Moshau Range, Coromandel Forest Park, Puketi, Herekino and Waipoua
forests, July—Ociober 2011

Recommendations

o The sites that are positive for PTA require further sampling to delimit the extent of the
infection.

e Risk analysis evaluating the potential for movement of contaminated soil out from PTA-
infested sites needs to be considered.

o Discussions around the curation of soil samples collected this year should commence, as
the 6-month contractually agreed storage period has expired for the soil samples collected
in March—April.
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1 Introduction

Phytophthora taxon Agathis (PTA) is an oomycete, a fungus-like chromist, associated with
dieback in kauri (Agathis australis) trees in Auckland, Northland and Great Barrier Island
and possibly other sites where dieback occurs but PTA has not yet been identified.

The Ministry of Agriculture and Forestry (MAF) is working in partnership with the
Department of Conservation, regional councils and local iwi to deliver a long-term
management programme for kauri dieback. As part of this programme, and on behalf of the
programme partnership, MAF requires analysis of soil taken from approximately 20 forests
throughout the natural range of kauri. This report provides a summary of results from Phase 1
Part II of the Soil Detection Plan (SDP) encompassing the Coromandel Peninsula (Moehau
Range), Coromandel Forest Park, Puketi, Herekino and Waipoua kauri forest remnants.

2 Background

PTA has been identified as a causal agent of kauri dieback (Beever et al. 2008) and new sites
of kauri dieback continue to be identified across the Auckland and Northland regions as
awareness around canopy decline and collar gummosis has become more familiar to field-
based biosecurity and conservation staff. The current distribution of PTA includes sites in
Northland (Ratea Plantation, Waipoua, Trounson, Mangawhai) and Auckland (Waitakere
Ranges, Great Barrier Island, Awhitu and the Hunua Ranges). Not all kauri forests
throughout the North Island have been surveyed for PTA, and these could represent disease-
free remnants that need to be identified and protected appropriately.

Through a process of consultation, the Kauri Dieback Joint Agency Response (KDJAR) has
gained access to survey the kauri estate of the North Island. This second stage of the soil
sampling process was carried out by Wildland Consultants (Moehau Range, Coromandel
Forest Park, Puketi and Herekino forests), and Te Roroa (led by Trevor Birch in conjunction
with DOC Whangarei staff and covering sites in Waipoua Forest).

3 Objectives

o Bioassay, using the extended soil baiting SOP, soil samples collected as part of the
delimitation survey for presence of Phytophthora taxon Agathis (PTA).

e Provide interpretation of results in relation to PTA status of soils.

Landcare Research Page 1



RFQ 12239 PTA Soll Deteclion Plan: Moshau Range, Coromandel Forest Park, Puketi, Herekino and Waipoua
forests, July—-Ociober 2011

4 Methods

Soils were sampled by representatives of Wildland Consultants and Te Roroa according to a
protocol provided by the KDJAR (Dick & Bellgard 2010) and delivered to Landcare
Research, Tamaki. The samples were assigned a unique sample identity number, the iButton
temperature tag collected, and the sample details recorded on a hard copy of the Sample
Receipt and Record Log (Appendix 1A).The weight of samples was recorded on the Sample
Control Record (Appendix 1B). The samples were then stored at 10°C in the Ecology
Laboratory cool room. The data from the hard copies of the field sheets were then uploaded
to the Master Worksheet database, which captured the GPS location and details about sites /
tree status (Appendix 2). A map of the SDP sites is provided in Appendix 3.

Just prior to analysis, the soils were removed from the cool room and this movement recorded
on the Sample Control Record (Appendix 1B). The samples were individually hand-mixed in
their bag to ensure that the clods were broken and organic matter and roots combined.
Subsamples were weighed into labelled zip-lock bags, the weight recorded on the Sample
Control Record (Appendix 1B), and the remaining soil weighed. The sample date was written
on the waterproof label and put back in the bag, and the remainder of the soil samples
returned to the cool room (date, time and mass recorded on Sample Control Record,
Appendix 1B). '

The soil samples for Scion and for Plant & Food Research (PFR) were packed into chilly bins
or polystyrene boxes, secured with bubble-wrap. An activated iButton to regularly record
temperature was installed in the packaging before sending by registered overnight courier. A
list of the soil samples was also placed in the parcel. An email was sent advising Scion and
PFR that the samples had been dispatched. Scion and PFR confirmed receipt of samples via
follow-up email or telephone communication. iButtons were retrieved and posted back to
Landcare Research where the temperature profile of the soil samples in-transit were captured,
and any extreme exposures (i.e. >25°C or <5°C) identified in an email to Mike Harre
(Operations Manager, KDJAR).

At the commencement of analysis the information was captured on the Analytical Data Sheet
(Appendix 1C). The samples were bioassayed via the extended baiting protocol (Jeffers &
Aldwinkle 1987; Beever et al. 2010). Isolates from bait tissues that produced amphigynous
oospores 30-35 um in diameter were transferred and stored on PDA (Jeffers 2006).

Pure isolates suspected to be PTA had their ITS region sequenced and a NCBI/BLAST®
search undertaken to compare with a known, validated PTA sequence deposited in
GenBank®. The PTA status of each soil was recorded on the Analytical Data Sheet
(Appendix 1C).

Page 2 ' Landcare Research



5 Results

5.1 Temperature data of soils in transit - sample validity

Both soil-sample consultants demonstrated due diligence in the tracking of the temperatures
of the soil samples they shipped to Landcare Research. Of the 14 consignments that we
received, only one, from Puketi Forest, had a temperature profile that may be of some
concern — these soil samples (170-172), experienced sub-zero temperatures (i.e. down to
—5°C) for 4 h. It is not known what effect such temperatures might have on subsequent
detection of PTA. For this reason, we have identified this particular consignment in Table 1
as being the only sample that could be considered potentially compromised.

Table 1 Summary of soil consignment temperature conditions

Consignment From To Max (°C)  Min (°C) Notes
13-22/08/11 Moehau Range LCR 25.14 3.1 Valid sample
24/08/11 Waipoua LCR 156.6 4.0 Valid sample
02/09/11 Waipoua LCR 17.5 9.0 . Valid sample
07/09/11 Waipoua LCR 20.0 8.5 Valid sample
07-09/09/11 Waipoua LCR 18.5 11 Valid sample
13—-16/09/11 Waipoua LCR 19.0 11.0 Valid sample
19-20/09/11 Waipoua  LCR 18.5 11.5 Valid sample
21/09/11 Waipoua LCR 13.5 10.5 Valid sample
21-22/09/11 Waipoua LCR 14.0 8.5 Valid sample
21-23/09/11 Waipoua LCR 15.0 8.5 Valid sample
26-28/09/11 Waipoua LCR 12.0 9.5 Valid sample
27-29/09/11 Waipoua LCR 13.5 6.0 Valid sample
26-30/09/11 Puketi(170-172)  LCR 225 50 <0°Cfor4h
26-30/09/11 Herek}nc LCR 25.5 55 Valid sample
03/08/11 LCR PFR 215 16.0 Valid sample
24-29/08/11 LCR PFR 20.6 16.2 Valid sample
18/10/11 LCR PFR 21.5 10.0 Valid sample
03-08/08/11 LCR Scion  17.5 10.6 Valid sample
24-26/08/11 LCR Scion  20.6 8.0 Valid sample
19-22/10/11 LCR Scion 24.2 10.2 Valid sample

LCR = Landcare Research; PFR = Plant & Food Research
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RFQ 12239: PTA Soil Detection Plan; Moehau Range, Coromandel Forest Park, Puketi, Herekino and Waipoua
forests, July—October 2011

5.2 PTA recoveries

5.21 Coromandel, Puketi, Herekino Forests

The soil samples from Coromandel, Puketi and Herekino forests were all negative for PTA
(Table 2) — including Puketi Special 170172 that experienced sub-zero temperatures for 4 h.

Table 2 Phase 1 Part II Group recoveries for Coromandel, Puketi and Herekino forests

Sample code Sample name Date received 2011 Notes LCR PFR Scion

092 Corqmandef 3 Site 26, Tree 1 22 June - nt -
093 Coromandel 3 Site 26, Tree 2 22 June - - nt
094 Coromandel 3 Site 26, Tree 3 22 June nt - -
095 Coromandel 3 Site 26A, Tree 1 22 June - - n.t.
096 Corohvande! 3 Site 26A, Tree 2 22 June nt - -
097 Coromandel 3 Site 26A, Tree 3 22 June nt - -
098 Moehau Range Tree 1 22 Aug. nt - -
099 Moehau Range Tree 2 22 Aug. - ‘ - n.t
100 Moehau Range Tree 3 22 Aug. . - nt -

173 Site 20 Tree 1 Herekino 30 Sep. nt. - -
174 " Site 20 Tree 2 Herekino 30 Sep. nt. - -
175 Site 20 Tree 3 Herekino - 30 Sep. nt. - -

Key: 'LCR’ = Landcare Research; ‘PFR’ = Plant & Food Research, PTA’ = Phytophthora taxon
Agathis detected; ‘= Phytophthora taxon Agathis not detected; ‘n.t.” = not tested.
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RFQ 12239: PTA Soif Daetection Plan: Moshau Range. Coromandel Forest Park, Puketi, Herekino and Waipoua
1

forests, July-Ocicber 201

5.2.1

Waipoua Forest

Table 3 presents PTA results of the soils from Waipoua. During the analytical period, we
were instructed not to bioassay a number of samples; these have been highlighted in Table 3.

Table 3 Phase 1 Part I Group recoveries for Waipoua Forest

Landcare Research

Sample Sample name Date Notes LCR PER Scion
code received

2011
101 Waipoua 1, Graft 1 24 Aug. PTA - ni. ’ PTA
1 02 Waipoua ;1 , Graft 2 24 Aug. PTA n.t. PTA
103~ Jabouat Grat3Ford 4 pug. . nt  PTA
104 Waipoua Puk 2, Tree 1 2 Sep. ggs';(j/t n.t n.t n.t.
105 Waipoua Puk 2, Tree 2 2 Sep. ggs'g;t n.t n.t. n.t.
106 Waipoua Puk 2, Tree 3 2 Sep. gzsl;c;/t n.t. n.t. n.t.
107 Waipoua Pan 1, Tree 1 2 Sep. PTA n.t. PTA
108 Waipoua Pan 1, Tree 2 2 Sep. PTA n.t -
109 Waipoua Pan 1, Tree 3 2 Sep. - n.t -
110 Waipoua WK2, Tree 1 7 Sep. - n.t -
111 Waipoua WK2, Tree 2 7 Sep. PTA PTA n.t.
112 Waipoua WK2, Tree 3 7 Sep. - - n.t.
113 Waipoua WK3, Tree 1 7 Sep. PTA PTA n.t
114 Wéipoua WK3, Tree 2 7 Sep. PTA PTA - :nit..
115 Waipoua WK3, Tree 3 7 Sep. PTA PTA  nit
116 Waipoua WP2, Tree 1 7 Sep. PTA PTA ~ ni
117 WaipouafWP2, Tree 2 7 Sep. - PTA. PTA  nt
118 Waipoua WP2, Tree 3 7 Sep. - - n.t
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RFQ 12239 PTA Soil Defection Plan: Moshau Range. Coromandel Forest Park, Puketi, Herekino and Waipoua
forests, July—October 2011

Page 6

Sample Sample name Date Notes LCR PFR Scion
code received
2011

Waipoua Puk 2 do not
119 replacement sample Tree 7 Sep. assay n.t - n.t

3

Waipoua Puk 2 do not
120 replacement sample Tree 7 Sep. assay n.t - n.t

2

Waipoua Puk 2 do not
121 replacement sample Tree 7 Sep. assay n.t - n.t.

1
1 22 Waipoua KO1, Tree 1 9 Sep. n.t - -
123 Waipoua KO1, Tree 2 9 Sep. n.t - -

124 Waipoua KO1, Tree 3 9 Sep. n.t. - -

125 Waipoua WP1, Tree 1 9 Sep. n.t - -
126 Waipoua WP1, Tree 2 9 Sep. n.t - -
127 Waipoua WP1, Tree 3 9 Sep. n.t - -
128 Waipoua TO1, Tree 1 9 Sep. n.t PTA - -
129 Waipoua TO1, Tree 2 9 Sep. n.t PTA -
130 Waipoua TO1, Tree 3 9 Sep. - n.t. -
131 Waipoua Puk 1,Tree 1 16 Sep. - n.t. PTA
132 Waipoua Puk 1,Tree 2 16 Sep - n.t -
133 Waipoua Puk 1,Tree 3 16 Sep - n.t -
134 Waipoua TM1, Tree 1 20 Sep. - n.t -
135 Waipoua TM1, Tree 2 20 Sep. - n.t. -
136 Waipoua TM1, Tree 3 20 Sep. - n.t -
137 Waipoua Y1, Tree 1 20 Sep. PTA  nit -
138 Waipoua Y1, Tree 2 20 Sep. PTA n.t PTA

Landcare Research
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RFQ 12238 PTA Soil Detection Plan, Moehau Range. Coromandel Forest Park. Puketi, Herekino and Waipoua

forests, July—-October 2011

Sample Sample name Date Notes LCR PFR Scion
code received
2011
139 Waipoua Y1, Tree 3 20 Sep. - n.t -
140 Waipoua TM 2 Tree 1 21 Sep. PTA n.t. " PTA
141 Waipoua TM 2 Tree 2 21 Sep. - n.t -
142 Waipoua TM 2 Tree 3 21 Sep. - n.t -
143 Waipoua OSS 1 Tree 1 21 Sep. - n.t PTA
144 Waipoua OSS 1 Tree 2 21 Sep. - nt - -
145 Waipoua OSS 1 Tree 3 21 Sep. - n.t. -
146 Waipoua WRU1 Tree 1 22 Sep. ' - n.t. -
147 Waipoua WRU1 Tree 2 22 Sep. PTA n.t. “PTA
148 Waipoua WRU1T Tree 3 22 Sep. . - n.t -
149 Waipoua WRU2 Tree 1 23 Sep. - - n.t.
150 Waipoua WRU2 Tree 2 23 Sep. n.t - -
151 Waipoua WRUZ2 Tree 3 23 Sep. - - n.t
152 Waipoua R1 Tree 1 23 Sep. n.t - -
153 Waipoua R1 Tree 2 23 Sep. ' - PTA n:t.
154 Waipoua R1 Tree 3 ' 23 Sep. St PTA ~ PTA
165 Waipoua RR Tree 1 23 Sep. do not n.t. n.t n.t
assay
156 Waipoua RR Tree 2 23 Sep. do not n.t n.t. n.t
assay
167 Waipoua RR Tree 2 28 Sep. do not n.t. n.t n.t
assay
168 Waipoua RRK Tree 1 23 Sep. do not nt - n.t. n.t
assay
159 Waipoua RRK Tree 2 23 Sep. do not n.t n.t. n.t.
assay
160 Waipoua RRK Tree 3 23 Sep. do not n.t. n.t n.t
assay
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RFO 12238: PTA Soll Detection Plan; Moshau Range, Coromandsl Forest Park. Puketi, Herekino and Waipoua
forests, July—October 2011

Sample Sample name Date Notes LCR PFR Scion

code - received
2011

161 Waipoua RR2 Tree 1 28 Sép. e PTA n.t.
162 Waipoua RR2 Tree 2 28 Sep. - - nt
163 Waipoua RR2 Tree 3 28 Sep. - - n.t
164 Waipoua RR3 Tree 1 29 Seé. - - n.t.
165 Waipoua RR3 Tree 2 29 Sep. - - n.t
166 Waipoua RR3 Tree 3 29 Sep. - - n.t
167 Waipoua RR4 Tree 1 29 Sep. - - o nt
168 Waipoua RR4 Tree 2 29 Sep. - - n.t
169 Waipoua RR4 Tree 3 29 Sep. - - n.t
176 RR5 Tree 1(170) 30/09/11 n.t. - -

1 77 RRS& Tree 2 (171) 30 Sep. n.t - -
178 RR5 Tree 3 (172) 30 Sep n.t. PTA -
179 RR6< Tree 1.(173) 30 Sep n.t. - -
180 RR6 Tree 2 (174) 30 Sep n.t. - -
181 RR6 Tree 3 (175) 30 Sep - - n.t.
182 RR7 Tree 1 (176) 30 Sep PTA n.t. -
183 RR7 Tree 2 (177) . 30 Sep , n.t. PTA-: -
184  RR7 Tree 3 (178) 30 Sep ;"S’S';‘;/t nt nt  nt
185 RR7 Tree 3A (179) 30 Sep - - -
186 NUR Tree 1 21 Oct. ) ) n.t.
187 NUR Tree 2 21 Oct. ) ) n.t.
188 NUR Tree 3 21 Oct. - ) n.t.

Page 8 Landcare Research



RFQ 12239 PTA Saoil Detection FPlan: Moehau Range. Coromandel Forest Park, Puketi, Herekino and Walpoua
011

Sample Sample name Date Notes LCR PFR Scion
code received

2011
189 WAI OMT Tree 1 21 Oct. - ) n.t
190 WAI OMT Tree 2 21 Oct. - - nt
191 WAI OMT Tree 3 21 Oct. - ) n.t.
192 MUR Tree 1 21 Oct. - ) n.t.
193 MUR Tree 2 21 Oct. n.t. ) -
194 MUR Tree 3 21 Oct. nt ) -
195 Waipoua Puk 3 Tree 1 21 Oct. n.t. - -
196 Waipoua Puk 3 Tree 2 21 Oct. n.t PTA -
197 Waipoua Puk 3 Tree 3 21 Oct. nt - -
198 Waipoua RR9 Tree 1 21 Oct. n.t PTA -
199 Waipoua RR9 Tree 2 21 Oct. n.t PTA -
200 Waipoua RR9 Tree 3 21 Oct. - nt -
201 Waipoua RR10 Tree 1 21 Oct. - n.t. -
202 Waipoua RR10 Tree 2 21 Oct. - n.t -
203 Waipoua RR10 Tree 3 21 Oct. f\s’g Ig;;’e PTA  n.t ;
204 Waipoua RR11 Tree 1 21 Oct. - n.t. -
205 Waipoua RR11 Tree 2 21 Oct. - n.t -
206 Waipoua RR11 Tree 3 21 Oct. - n.t -

Key: LCR’ = Landcare Research; 'PFR’ = Plant & Food Research, ‘PTA’ = Phytophthora taxon
Agathis detected; ~* = Phytophthora taxon Agathis not detected; ‘n.t.” = not tested.

Landcare Research

is. July—COctober 201
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RFG 12238: PTA Soil Defection Plan; Moehau Range, Coromandel Forest Park, Puketi, Herekino and Waipoua
forests, July—October 2011

6 Conclusions

PTA was not detected in soil samples from the Coromandel Forest Park, Moehau Range,
Puketi and Herekino forests.

PTA was present in some of the soil samples from Waipoua Forest. The positive samples
from Waipoua were:

1. Waipoua 1, Graft Trees 1-3

2. Waipoua Pan 1, Trees 1 & 2

3. Waipoua WK2, Tree 2; Waipoua WK3, Trees 1-3
4. Waipoua WP2, Trees 1 & 2

5. Waipoua TO1, Trees 1 & 2

6. Waipoua Puk 1,Tree 1; Waipoua Puk 3 Tree 2
7. Waipoua Y1, Trees 1 & 2 |

8. Waipoua TM 2 Tree 1

9. Waipoua OSS 1 Tree 1

10. Waipoua WRUT Tree 2

11. Waipoua R1 Trees 2 & 3

12. Waipoua RR2 Tree 1; Waipoua RR5 Tree 3; Waipoua RR7 Trees 1 & 2; Waipoua
RRY Trees 1 & 2; Waipoua RR10 Tree 3.

7 Recommendations

o Further sampling to delimit the extent of the PTA infestations around infected trees will
assist with mapping zones of kauri dieback disease.

« Risk analysis evaluating the potential for movement of contaminated soil out from PTA-
infested sites needs to be considered.

+ Discussions around the curation of soil samples collectd this year should commence, as
the 6-month contractually agreed storage period has expired for the soil samples collected
in March—April.
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forests, July—October 2077
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Appendix 1A - Sample Receipt and Log

i, Herekino and W

fainni s
/iU

Sample no. Sample identification & Date Date Date reported
type received analysed (dd/mm/yy)
(dd/mm/yy)  (dd/mm/yy)
092 Site 26, Tree 1 22/06/11 26/08/11 09/12/11
093 Site 26, Tree 2 22/06/11 26/08/2011 09/12/11
094 Site 26, Tree 3 22/06/11 26/08/2011 09/12/11
095 Site 26A, Treel 18/08/11 26/08/2011 09/12/11
96 Site 26A, Tree2 18/08/11 26/08/2011 09/12/11
97 Site 26A, Tree3 18/08/11 26/08/2011 09/12/11
98 Moehau Range Tree1 18/08/11 26/08/2011 09/12/11
99 Moehau Range Tree?2 18/08/11 26/08/2011 09/12/11
100 Moehau Range Tree3 18/08/11 26/08/2011 09/12/11
101 Waipoua 1, Graft 1 24/08/11 07/10/11 09/12/11
102 Waipoua 1, Graft 2 24/08/11 07/10/11 09/12/11
103 Waipoua 1, Graft 3 Ford 24/08/11 07/10/11 09/12/11
Rikker
4 el 2 ] 02/09/11 Wrong 09/12/11
location, do
not assay
i3] i R DN 2 02/09/11 Wrong 09/12/11
location, do
not assay
fiog WEpeaRlRe iee s 02/09/11 Wrong 09/12/11
location, do
not assay
107 Waipoua Pan 1, Tree 1 02/09/11 07/10/11 09/12/11
108 Waipoua Pan 1, Tree 2 02/09/11 07/10/11 09/12/11
109 Waipoua Pan 1, Tree 3 02/09/11 07/10/11 09/12/11

Landcare Research
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RFQ 12239: PTA Soil Detection Plan: Moehau Range, Coromandel Forest Park. Pukefi. Herekino and Waipoua

rorests, July—UOctober 2011

Sample no. Sample identification & Date Date Date reported
type received analysed (dd/mm/yy)
(dd/mm/tyy)  (dd/mm/yy)
110 Waipoua WK2, Tree 1 07/09/11 07/10/11 09/12/11
111 Waipoua WK2, Tree 2 07/09/11 07/10/11 09/12/11
112 Waipoua WK2, Tree 3 07/09/11 07/10/11 09/12/11
113 Waipoua WK3, Tree 1 07/09/11 07/10/11 09/12/11
114 Waipoua WK3, Tree 2 07/09/11 07/10/11 09/12/11
115 Waipoua WK3, Tree 3 07/09/11 07/10/11 09/12/11
116 Waipoua WP2, Tree 1 07/09/11 07/10/11 09/12/11
117 Waipoua WP2, Tree 2 07/09/11 07/10/11 09/12/11
118 Waipoua WP2, Tree 3 07/09/11 07/10/11 09/12/11
119 Waipoua Puk 2 07/09/11 07/10/11 09/12/11
replacement sample
Tree 3
120 Walipoua Puk 2 07/09/11 07/10/11 09/12/11
replacement sample
Tree 2
121 Waipoua Puk 2 07/09/11 07/10/11 09/12/11
replacement sample
. Tree 1
122 Waipoua KO1, Tree 1 09/09/11 07/10/11 09/12/11
123 Waipoua KO1, Tree 2 09/09/11 - 07/10/11 09/12/11
124 Waipoua KO1, Tree 3 09/09/11 07/10/11 09/12/11
125 Waipoua WP1, Tree 1 09/09/11 07/10/11 09/12/11
126 Waipoua WP1, Tree 2 09/09/11 07/10/11 09/12/11
127 Waipoua WP1, Tree 3 09/09/11 07/10/11 09/12/11
128 Waipoua TO1, Tree 1 109/09/11 07/10/11 09/12/11
129 Waipoua TO1, Tree 2 09/09/11 07/10/11 09/12/11
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RFQ 12239 PTA Soil Detection Plan: Moehau Range, Coromandel Forest Park, Puketi. Herekino and Waipousa
forests. July—October 2011

Sample no. Sample identification & Date Date Date reported
type received analysed (dd/mm/yy)
(dd/mm/tyy)  (dd/mmtyy)

130 Waipoua TO1, Tree 3 09/09/11 07/10/11 09/12/11
131 Waipoua Puk 1,Tree 1 16/09/11 14/10/11 09/12/11
V 132 Waipoua Puk 1,Tree 2 16/09/11 14/10/11 09/12/11
133 Waipoua Puk 1,Tree 3 16/09/11 14/10/11 09/12/11
134 Waipoua TM1, Tree 1 20/09/11 14/10/11 09/12/11
135 Waipoua TM1, Tree 2 20/09/11 14/10/11 09/12/11
136 ~ Waipoua TM1, Tree 3 20/09/11 14/1 0/11 09/12/11
137 | Waipoua Y1, Tree 1 20/09/11 14/10/11 09/12/11
138 Waipoua Y1, Tree 2 20/09/11 14/10/11 09/12/11
139 Waipoua Y1, Tree 3 20/09/11 14/10/11 09/12/11
140 Waipoua TM 2 Tree 1 21/09/11 14/10/11 09/12/11
141 Waipoua TM 2 Tree 2 21/09/11 14/10/11 09/12/11
142 Waipoua TM 2 Tree 3 21/09/11 14/10/11 09/12/11
143 | Waipoua 0SS 1 Tree 1 21/09/11 14/10/11 09/12/11
144 Waipoua 0SS 1 Tree 2 21/09/11 14/10/11 09/12/11
145 Waipoua 0SS 1 Tree 3 21/09/11 14/10/11 09/12/11
146 Waipoua WRUI Tree 1 22/09/11 21/10/11 09/12/11
147 Waipoua WRUI Tree 2 22/09/11 21/10/11 09/12/11
148 Waipoua WRUI Tree 3 22/09/11 21/10/11 09/12/11
149  Waipoua WRUZ Tree 1 23/09/11 21/10/11 09/12/11
150 Waipoua WRUZ Tree 2 23/09/11 21/10/11 09/12/11
151 Waipoua WRUZ Tree 3 23/09/11 21/10/11 09/12/11

Landcare Research © Pagel5
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RFQ 12239: PTA Soil Detection Plan: Moehau Range. Coromandel Forest Park. Puketi, Herekino and Wajpoua
forests, July—-Ociober 2011

Sample no. Sample identification & Date Date Date reported
type received analysed (dd/mm/yy)
‘ (dd/mm/yy)  (dd/mm/yy)
152 Waipoua R1 Tree 1 23/09/11 21/10/11 09/12/11
153 Waipoua R1 Tree 2 23/09/11 21/10/11 09/12/11
154 Waipoua R1 Tree 3 23/09/11 21/10/11 09/12/11
155 Waipoua RR Tree 1 23/09/11 21/10/11 09/12/11
156 Waipoua RR Tree 2 . 23/09/11 21/10/11 09/12/11
167 Waipoua RR Tree 2 28/09/11 21/10/11 09/12/11
158 Waipoua RRK Tree 1 23/09/11 21/10/11 - 09/12/11
159 Waipoua RRK Tree 2 23/09/11 21/10/11 09/12/11
160 Waipoua RRK Tree 3 23/09/11 21/10/11 09/12/11
161 Waipoua RRZ Tree 1 28/09/11 21/10/11 09/12/11
162 Waipoua RR2 Tree 2 28/09/11 21/10/11 09/12/11
163 Waipoua RRZ Tree 3 28/09/11 21/10/11 09/12/11
164 Waipoua RR3 Tree 1 29/09/11 21/10/11 09/12/11
165 Waipoua RR3 Tree 2 29/09/11 21/10/11 09/12/11
166 Waipoua RR3 Tree 3 29/09/11 21/10/11 09/12/11
167 Waipoua RR4 Tree 1 29/09/11 21/10/11 09/12/11
168 Waipoua RR4 Tree 2 29/09/11 21/10/11 09/12/11
169 Waipoua RR4 Tree 3 29/09/11 21/10/11 09/12/11
170 30/09/11 21/10/11 09/12/11
Puketi Special Tree 1
171 , 30/09/11 21/10/11 09/12/11
Puketi Special Tree 2
172 30/09/11 21/10/11 09/12/11
Puketi Special Tree 3
173 30/09/11 21/10/11 09/12/11

Site 20 Tree 1 Herekino

Page 16 Landcare Research



RFQ 12239: PTA Soil Detection Plan; Moehau Range. Coromandel Forest Park, Puketi, Herekino and Waipoua

forests, July—-October 2071

Sample no. Sample identification & Date Date Date reported

type received analysed (dd/mm/yy)
(dd/mm/yy) (dd/mm/yy) :

174 30/09/11 21/10/11 09/12/11
Site 20 Tree 2 Herekino

175 30/09/11 21/10/11 09/12/11
Site 20 Tree 3 Herekino

176 Waipoua RR5 Tree 1 30/09/11 21/10/11 09/12/11
(170)

177 Waipoua RR5 Tree 2 30/09/11 21/10/11 09/12/11
(171)

178 Waipoua RR5 Tree 3 30/09/11 21/10/11 09/12/11
(172)

179 Waipoua RR6 Tree 1 30/09/11 21/10/11 09/12/11
(173)

180 Waipoua RR6 Tree 2 30/09/11 21/10/11 09/12/11
(174)

181 Waipoua RR6 Tree 3 30/09/11 21/10/11 09/12/11
(175) .

182 Waipoua RR7 Tree 1 30/09/11 21/10/11 09/12/11
(176)

183 Waipoua RR7 Tree 2 30/09/11 21/10/11 09/12/11
(177)

184 Waipoua RR7 Tree 3 30/09/11 21/10/11 09/12/11
(178)

185 Waipoua RR7 Tree 3A 30/09/11 21/10/11 09/12/11
(179) :

186 NUR Tree 1 -06/10/11 28/10/11 09/12/11

187 NUR Tree 2 06/10/11 28/10/11 09/12/11

188 NUR Tree 3 06/10/11 28/10/11 09/12/11

189 WAI OMT Tree 1 06/10/11 28/10/11 09/12/11

190 WAI OMT Tree 2 06/10/11 28/10/11 09/12/11

191 WA! OMT Tree 3 06/10/11 28/10/11 09/12/11

192 MUR Tree 1 06/10/11 28/10/11 09/12/11

193 MUR Tree 2 06/10/11 28/10/11 09/12/11

194 MUR Tree 3 06/10/11 28/10/11 09/12/11

Landcare Research
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RFQ 12239 PTA Soif Detection Plan: Moehau Range. Coromandel Forest Park, Pukell, Herekino and Waipoua

forests, July—Ociober 201

4
i

Sample no. Sample identification & Date Date Date reported
type received analysed (dd/mm/yy)
(dd/mm/yy) (dd/mm/yy)
195 Waipoua Puk 3 Tree 1 07/10/11 28/10/11 09/12/11
196 Wéipoua Puk 3 Tree 2 07/10/11 28/10/11 09/12/11
197 Waipoua Puk 3 Tree 3 07/10/11 28/10/11 09/12/11
198 Waipoua RR9 Tree 1 11/10/11 28/10/11 09/12/11
199 - Waipoua RR9 Tree 2 11/10/11 28/10/11 - 09/12/11
200 Waipoua RR9 Tree 3 11/10/11 28/10/11 09/12/11
201 Waipoua RR10 Tree 1 11/10/11 28/10/11 09/12/11
202 Waipoua RR10 Tree 2 11/10/11 28/10/11 09/12/11
203 * Waipoua RR10 Tree 3 11/10/11 28/10/11 09/12/11
204 Waipoua RR11 Tree 1 11/10/11 28/10/11 09/12/11
205 Waipoua RR11 Tree 2 11/10/11 28/10/11 09/12/11
206 Waipoua RR11 Tree 3 11/10/11 28/10/11 09/12/11

Page 18
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RFQ 12239 PTA Soil Detection Plan, Moshau Range. Coromandel Foresi Park, Fuketi, Herekino and Waipoua
forests, July—October 20711

Appendix 1C — Analytical Data Form

(Dates: dd/mm/yy)

Date Sample  Air-dried Moist Flooded/ Platedto  PTA DNA seq.
no. incubated  baited Phyt.- ' confirmed
selective
media
26/08/11 092 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 093 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 094 26/08/11 05/09/11  09/09/11 1200911  No No
26/08/11 095 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 096 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 097 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 098 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 099 26/08/11  05/09/11  09/09/11  12/09/11 o No
26/08/11 100 26/08/11  05/09/11  09/09/11  12/09/11  No No
26/08/11 101 26/08/11  05/09/11  09/11/11  12/09/11 PTA  Yes
07/10/11 102 07/10/11  1010/11 141011 1771011 PTA  Yes
071011 103 071011 1010/11 141011 17/10/11  PTA  No
o710/11 107 07/10/11  1010/11 141011 1771011 PTA  Yes
07/10/11 108 0710/11  1010/11 141011 17710111 PTA  Yes
07/10/11 109 0710/11 101011 141011 17/10/11  No No
0710/11 110 07/10/11  10/10/11  1410/11 171011 No No
14110111 117 141011 1740/11  2110/11  25/10/11  PTA  Yes
14110111 112 w01 1o 21101 2510M1 - No
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RFQ 12239 PTA Soif Detfection Plan: Moshau Range. Coromandel Forest Park. Puketi. Herekino and Waipous

forests. July-October 2011

Date Sample = Air-dried Moist Filooded/ Platedto  PTA DNA seq.
no. incubated  baited Phyt.- confirmed
selective
media
14101 113 14/10/11 17710111 21/1011  25(10/11  PTA  Yes
14/10/11 114 1410111 17/10/11 2171011 25/10/11  PTA  Yes
14/10/11 115 141011 17/10/11  21/10/11  25/10/11  PTA  Yes
1411011 116 14/10/11  17/10/11  21/10/11  25/10/11  PTA  Yes
14/10/11 117 0T gm0t 21710011 265/10/11 PTA Yes
1011118 A0 gaont 2110011 285710011 - No
1471011 122 141011 171011 2171011 25M10/11 No
1410111 123 141011 171011 2071011 25M10/11 o
141011,y 141011 1771011 21710111 25/10/11 o
141011 e 1410111 1771011 2110111 2501011 o
141011 1471011 171011 2171011 25M10/11 o
ot ,, 141011 1771011 21710111 25/10/11 No
141011 g 141011 174011 2110011 281011 pr,
141011 g 141011 171011 2440/11 25101 iy
07/10/11 130 07/10/11 1010111 14/10/11  17/10/11  No No
07/10M11 131 07/10/11 1010111 141011 1771011 PTA  No
No No
07/10/11 132 07/10/11  10/10/11  14/10/11  17/10/11
No No
07/10/11 133 071011 10M10/11  14/10/11 1771011
No No
0710111 134 07/10/M1 1010111 1471011 17/10/11
No No
07/10/11 136 07/10/11 101011 14/10/11  17/10/11
No No
07/10/11 136 07/10/11 1041011 14/10/11  17/10/11

Page 40
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REC 12236 kino and Waipoua
forests. July—October 20117
Date Sample  Air-dried Moist Flooded/ Platedto  PTA DNA seq.
no. incubated  baited Phyt.- confirmed
selective
media
o7/10/11 137 o7/10/11  10/10/11  14/10/11  17/10/11 PTA  Yes
07/10/11 138 o7/10/11  10/10/11  14/10/11  17/10/11  PTA  Yes
No No
07/10/11 139 07/10/11  10/10/11 1471011 17/10/11
07/10/11 140 07/10/11 10710111 14/10/11  17/10/11 PTA  Yes
No No
07/10/11 141 o7/10/11  10/10/11 1441011 17/10/11
No No
07/10/11 142 07/10/111  10/10/11 1471011 17/10/11
07/10/11 143 07/10/11  10/10/11  14/10/11  17/10/11 PTA  Yes
No No
07/10/11 144 07/10/11  10/10/11 1471011 17/10/11
No No
07/10/11 145 071011 10/10/11 1471011 17/10/11
No No
07/10/11 146 07/10/11  10/10/11 1471011 17/10/11
07/10/11 147 07/10/11  10/110/11  14/10/11  1710/11  PTA  Yes
, ) ’ No No
07/10/11 148 07/10/11 - 1010/11 1471011 17/10/11
oot 149 o7/10/11 10710111 1471011 17710111 VO No
o7/1or11 190 o7/10/11 1010111 1471011 1710/1 VO No
14710111 197 1410/11  17/10/11 24710111 2s/10i11 O No
14710111 192 14/10/11 1771011 2110111 2510711 Neo o No
14710111 198 1410/11  17/10/11  21/10/11  25/10/11  Yes  Yes

14/10/11 - 154 1410/11 17710011 2171011 25/10/11  Yes  No

14/10/11 167 1410/11 171011 2110/11  25/10/11  Yes  No
1410011 162 14/10/11 1770011 2110111 25/10i11  NO No
14/10/11 163 1410111 17710/11 21710111 25/10/11 O No
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RFQ 12239 PTA Soil Defection Plan: Moehau Range. Coromandel Forest Park. Puketi, Herekino and Waipoua

foresis. July-COcicber 20171

Page 42

Date Sample  Air-dried Moist Flooded/ Platedto  PTA DNA seq.
no. incubated  baited Phyt.- confirmed
selective
media
14710111 164 141011 17011 211011 2510/11 VO No
14110111 169 14710111 171011 2171011 25710011 VO No -
141011 166 141011 171011 211011 251011 VO No
1471011 187 141011 171011 2171011 2510011 VO No
141011 168 1471011 171011 211011 2510111 Moo No
141011 199 1411011 1771011 2110111 2smortn Moo No
ot 173 14710111 171011 21710111 25/10/11 O No
141011 - 174 1471011 171011 2171011 2510011 VO No
41011 175 1471011 171011 211011 25710011 VO No
141041176 qumom1 q7710/11 2110111 2smmonn Moo Mo
a0t 177 141011 17011 2171011 251011 VO No
41011 178 1471011 1771011 2171011 2510011 Yes  No
ot 179 141011 171011 211011 25/10/11 VO No
- 14710711 180 1471011 1771011 2171011 251011 VO No
14110111 187 141011 1771011 2171011 o5/10i11 NO No
14110111 182 14/10/11  1710/11  21/10/11  25/10/11  PTA  Yes
14110111 183 14/10/11  17/10/11 211011 25/10/11  PTA  No
1471011 185 141011 1771011 211011 25/10/11  No No
21/10/11 186 21/10/11  24/10/11  28mo11 281011 No No
21/10/11 187 2110111 2471011 281011 28110711 No No
211011 188 211011 24p10p11 21011 2810711 Noo o No

Landcare Research



-~

RFQ 12239: PTA Soil Detection Plan: Moehau Range. Coromandel Forest Park, Puketi, Herekino and ooua
forests. July-October 2071
Date Sample  Air-dried Moist Flooded/ Platedto  PTA DNA seq.
no. incubated » baited Phyt.- confirmed
selective
media

21/10/11 189 ot/1011  24r10/11  2810/11 2810/11 - No No
21/10/11 190 2110/11 2471011 281011 2810711 No No
2110011 191 2110/1 24710119 2101128010711 No No
2110111 192 o1/1011 24710111 281011 2810/11 - No No
211011 g 2110/11  24/10/11  28/10/11  28/10/11  No No
211011 g, 2110/11 2471011 28/10/11  28/1011  No No
211011 o, 21/10/11  24/10/11  28/10/11  28/10/11  No No
211011 o, 2110/11  24/10/11  28/10/11  28/10411  PTA  No
211011 g, 201011 2410111 28/10/11  28/10/11  No No
211011 _gg 21/10/11  24/10/11  28/10/11  28/10/11  PTA  No
211011 g 2110/11 2471011 28/10/11  28/1011  PTA  No
2171011 200 2171011 24011 21011 28710711 No No
21/10/11 201 21/10M1  24710/11  2¥1011 28710711 No No
2110/11 202 21/10/11 24710111 2810112810711 No No
21/10/11 203 o1/101 2471011 28101128011 o e
2110011 204 21/10/11 24710111 281011 2810711 No No
2110/11 205 21/10M1 24710111 281011 28710711 No No
2110/11 206 2110/1 24710111 281011 2810711 No No
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lan; Moehau Range, Cc

el Forest Park. Puketi, Herekino

] Location X
1 Warawara i 1626802 6085316
2 Warawara2 1625581 6085634
3 Warawara 1626137 6085620
4 Warawara4 1627064 6064546
5 Walpoua 1851711 6054500
€ Omahuta 1 1653776 6101227
7 Omahuta 2 1656943 6100737
& Omahuta 3 1656113 6104301
% Omahuta 4 1657170 6100166
10 Omahuta s 1657408 6093041
11 Puketl 1 1672862 6104357
12 Puketi2 167277 6104611
13 Puket 1671138 6106287
14 Puketid 1652623 6095507
15 Coopers 1646564 6124313
16 Tahets 1726733 6051084
17 AHResd1 1721409 6042006
18 AHResd2 1721174 6043045
19 Genbervie 1721898 6053411
20 Hereno 1617450 6103732
21 Great Bamer 1 1816203 5295401
22 Greal Barrer 2 1817018 5393036
23 Kawhia 1773874 5782404
24 Coromande! 1 1826156 5915755
25 Coromandel 2 1852037 5307952
26 Coromandel 3 1835109 5887165
27 Coromandel 4 1837580 5304339
28 Russell 1747101 6051354
29 Russel? 1717446 6081979
30 Russel? 1714710 6090633
31 Paranult 1640872 6115558
32 FParanul2 1642025 6117976
SDP Locations Map prepared: December 2010
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