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Preface
The pinewood nematode (PWN) is the causal agent of pine wilt disease,
one of the most damaging emerging pest problems to forests around
the world. The international spread of PWN occurs mainly through the
movement of infested logs, untreated wood products and wood‐
packaging material. PWN is native to North America where it causes
relatively minor damage to native conifers. However, in many countries,
it is a regulated pest and subject to quarantine because of its destructive
potential. Exports of wood logs and commodities with softwood
packaging materials now require a lab test for the presence/absence of
this nematode species. The Agronomic Division of the N.C. Department
of Agriculture & Consumer Services operates a high‐throughput and
publicly operated nematode assay lab. Recently, due to strict regulations
on PWN, an increasingly large number of pinewood samples have been
submitted to our lab. This document provides general guidelines about
sample collection, submission and report retrieval.
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Pinus strobus



Symptom

http://permaculturinginportugal.net/blog/pine‐wilt‐nematode/



Hosts of pine wood nematodes
• Red silver fir
• Balsam fir
• Grand fir
• Atlas cedar
• Deodar cedar
• European larch
• Tamarack
• Western larch
• Engelmann spruce
• White spruce
• Black spruce
• Red spruce
• Sitka spruce
• Armand's spruce
• Jack pine 
• Arolla pine

• Sand pine
• Shore pine
• Lodgepole pine
• Japanese red pine
• Shortleaf pine
• Slash pine
• Limber pine
• Aleppo pine
• Jeffrey pine
• Korean pine
• Sugar pine
• Western white pine
• Mountain pine
• Bishop pine
• Austrian pine
• Longleaf pine 

• Maritime pine
• Ponderosa/Yellow pine
• Colorado pine
• Monterey pine
• Red pine
• Northern pitch pine
• Pond pine
• Southwestern white pine
• Eastern white pine
• Scots pine
• Chinese pine
• Loblolly pine
• Japanese black pine
• Virginian pine
• Douglas fir
• Mountain hemlock
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http://www.aphis.usda.gov/import_export/plants/manuals/domestic/downloads/xpm.pdf
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Sampling
IRWIN 2-1/8" Self Feed Bit
Item #: 154235 | Model #: 3046011

Bosch 36618-02 18-Volt 1/2-Inch 
Compact-Tough Litheon Drill/Driver with 2 
Slim Batteries

The PWN samples used were extracted from 
exported pine‐wood logs. USDA/APHIS/PPQ 
officers followed the protocol provided in their 
Export Program Manual 
(http://www.aphis.usda.gov/import_export/pl
ants/manuals/domestic/downloads/xpm.pdf) 
when inspecting and sampling PWN in pine‐
wood logs slated for export. The number of 
units to inspect was based on one of two 
hypergeometric tables at 95% confidence of 
detecting a 10% or 5% infestation with 100% 
efficacy, depending on the state. Two holes, up 
to six inches (15 cm) deep, were drilled per log 
at six inches (15 cm) from both ends using a 
2.125‐inch (5.4‐cm), self‐feeding‐wood bit. The 
wood shavings from two logs were mixed 
together, and a minimum 200 g of wood 
shavings were collected as one lab sample. 
Samples were shipped overnight to NCDA&CS 
for nematode analysis. 



Prepare nematode submission on‐line 
http://www.ncagr.gov/agronomi/PALS/Pages/Utilities/OnlineAccount/

http://www.ncagr.gov/agronomi/documents/OnlineDataEntryNematologyPALSSept2017.pdf

On‐line data entry instruction



Pine wood sample shipment
• Collect 200g to 300g of pinewood chips and place 

in a gallon zip-lock bag.  Be sure to seal the bag 
to retain moisture in the bag.

• Write the sample ID on each bag with a sharpie 
marker or use a label.

• Print the online submission form and put this 
form in a separate plastic bag to keep it dry.

• Place this form inside the shipping box

• Print on-line submission form, place in a plastic bag, 
and put in the shipment box with the samples. Do not 
put the sheet with the sample in the same bag.

• Ship the samples on the same day when samples are 
collected. 

• Use a private carrier (FedEx, UPS, etc.) and choose 
express mail overnight service.

• Leave the samples indoor, keep moisture, avoid heat.
• Only live nematodes can be detected in the lab.

Shipping address:
Nematode Lab, Agronomic Division
NC Department of Agriculture & Consumer Services
PINEWOOD ASSAY
4300 Reedy Creek Road, Raleigh, NC 27607-6465
Phone: (919) 733-2655; FAX: (919) 733-2837

http://www.ncagr.gov/agronomi/nemhome.htm

Pine wood nematode assay fee: 
$10 per sample in-state (North Carolina)
$20 per sample out-of-state

Warning: Do not use the US Postal Service. Do not use this address ‐ 1040 Mail Service 
Center, Raleigh, NC 27699‐1040. This is in a different location and significant delivery 
delays may be expected. We do not receive mail on the weekend and holiday. 

Go to PALS to check if your shipment is received the next day. It will take at least another 
day to receive the report.  Email notification will be sent to you once report is completed.



Nematode extraction

NCDA&CS Nematode assay lab:  extraction of PWN
Soak the wood sample in water in funnel overnight to get the nematodes



Nematode extraction and identification

Sample is weighed                               Soak in water 

Collect nematode extraction 
in a cup the next day

Pour in a counting dish

Identify nematodes in 
inverted microscope



Micrographs of  PWN from Japanese black pine (Pinus
thunbergii) in Carteret County, N.C.  (Lab ID: 12‐19124)                  



Pine wood nematode Aphelenchid (fungivore)
•Much curved and 
bigger spicule
•Normal width at 
the base
•With bursa (hard 
to see)

•Smaller, 
rose-thorn 
shaped 
spicule
•Much wider 
spicule at 
the base (see 
arrow)
•No bursa

Male

BursaMorphological comparisons between 
Bursaphelenchus xylophilus (A-C) and 
other wood-inhabiting aphelenchids (D-
M). A. Posterior female end showing vulva 
flap, anus and blunt tail. B. Male spicule
and tail end. C. Female tail showing 
mucro. D-E. Vulva without flap. F-H. 
Female pointed tail. I-M. Spicule and tail 
end of male.



Sample submission form
http://www.ncagr.gov/agronomi/pdffiles/isnempd.pdf

http://www.ncagr.gov/agronomi/uyrnem.htm

Use form AD‐5 and AD 5+



Pine PineID

Industry’s contact and email APHIS’ contact and email

Use it for tracking this report

Pine PineID

Pine PineID

Pine PineID

Pine PineID

Pine PineID

X

X

Use this form for your own record, prepare this document on‐line and print this form for NCDA&CS Nematode Lab use



Pine PineID

Pine PineID

Pine PineID

Pine PineID



Use Farm ID for tracking this report

Access report on‐line: http://www.ncagr.gov/agronomi/PALS/Index.aspx
Log in as grower (exporter) or advisor (USDA/APHIS/PPQ)
Use the same name in information sheet, no password is required



Northern Forest Product
800 Davis Dr,
Lucedale, MS 39452
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Steve Dillion
USDA‐APHIS‐PPQ
800 Davis Dr,
Lucedale, MS 39452


