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Detections

US imports ~ 40 million tons
of agricultural products

Plus:
Tourism, immigration, weather




Plant diseases
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Southern Wit

Citrus Leprosis

Canfa Yellow Mosaic Virus |

The Plant Disease and Insect Clinic (PDIC)
at NC State University

The Plant Disease and Insect Clinic (PDIC) at North
Carolina State University promotes an
safeguards plant health by:

Diagnosing plant disease and insect problems

Reporting results to clients, regulatory agencies,
and National Plant Diagnostic Network

Educating clientele, students and professionals
about plant diseases, insect pests and diagnostic
methods

Training first responders fo recognize and diagnose
plant diseases and insects

Who is our clientele?
County Agents
Master Gardeners
NCDA & CS Area Agronomists
Professional crop consultants




Who is our clientele?
Commercial greenhouse and nursery operators -
Farmer. ‘Landscape manager'f Golf In
Pest %OZTPOI bpcru or il "

.
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s Homeowners e ESeral public**

Research community Public gardens
Publa schools NC DOT.
Municipalities

Medical and vef'ina_r'y__

Diagnose/Identify

Plant diseases and disorders
Insects and insect damage
Household molds and wood decay
Mushrooms and other macrofungi

Weeds - CS, HS, Plant Biology
Injuries and disorders - CS, HS
Ethylene analysis - HS

Nematode assay and identification -
DA&CS

Soil analysis - NCDA&CS
Tissue analysis - NCDA&CS
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PDIC facilities

APHIS permit to accept out-of-state disease
samples - biosafety cabinet, etc.

Molecular biology lab - realtime and
conventional PCR, Biolog

Microscopes with cameras

Lab computers are networked

Electronic sample submission
www.cals.ncsu.edu/plantpath/extension/clinic/ Submit/submit.htm

County agents have accounts
Public can create accounts
Online form
Accepts large images
Electronic reporting

International digital image
submission




Forms and instructions

www.cals.ncsu.edu/plantpath/extension/clinic/ Submit/submit.htm
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Instructions in Spanish
in large, printable
format

e s v
Plant Diseass and Insect Clinic at North Carolina State University

Cémo tomar, empacar, y enviar muestras de plantas

deir ) para el di de 3

-1-

Selecoona vanas (de 3 a 5) plantss
SMOMMICHS. S puais iNCLIN Lban
una planta Sana Cime retererca
Ermvuiver (s ralces con Iodo y Susko on
‘papel Calolin o 60 Una bisa 49 plrsHoo

Sample Quality: Packaging & Shipping

= Keep soil on roots

= No extra water

* Wrap in dry paper then
double bag in plastic

= Disinfest exterior of
bags

» Strong crush-proof
box, tape all seams

Digital imaging for diagnosis
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Images show the proble
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PDIC Staff

Budgets

Grants and funding

Policy and priorities

Participation in
NPDN/SPDN

Outreach and extension

Graduate education

Supervise professional
staff

Barbara Shew
Director




6/25/2010

Extension specialists

Number | Number of
Department Diagnosing | Samples
Plant Pathology - includes 18 2,933
retirees, USDA, and turf
Entomology 14 819
Horticulture 10 114
Crop Science 5 27
Misc. departments 7 18

Note: 441 samples had more than one diagnostician

Ornamentals diagnostics

Extension Specialist
Ornamentals
Christmas trees
Tomatoes - mountains

Works closely with Mike
Munster in developing
management
recommendations for
ornamentals samples

Kelly Ivors

Vegetable diagnostics

i ‘ Diaghoses vegetable diseases

Charles Averre




Disease samples by crop, 2009

Decay and mold

Ornamentals
SBR sentinel plots

Turf and other
grasses

Trees and junipers Vegetables

The PDIC diagnosed 3,469 samples from
North Carolina and other states in 2009.
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Report
Sample results to clients

Subijert: ¥ous PDIC e 1D} 5999 s prady!
SCSU ty-pedac Fers ncvm et

Click the link

to view your
sample

Sample results

Date Entered 2010-01-21
Pest

Findings

Leal Spot [Peeudocercospora kurimensis)
FOLLOW-UP REPORT 28:JAN-2010

Mike Munster and Kelb

for fol odes, e
d 10 sign of Insscts or mé

entomologist founs

ecthy fits the description of Cercospora

Pokting mix had a p# of 4.6 and an EC of S, cm, with the 2:1 method.

Pt note: soil was spibed en route and form B chick mere scibed, Peisn wrag & plastic bag arcund tha
pojreat ball to reduce spillage of porting M. Thank you.

Mk Munster




PDIC database
Allows on-line entry of sample information
Each sample is uniquely identified
Electronic access to clinic records
Reports
Individual samples
Database is searchable by many criteria
host genus/species/code
pathogen genus/species/code
location, date, year, client

Correspondence part of permanent record
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Reporting

Regulatory agencies are notified in the event of finds
of regulatory significance

Database coordinates with NPDN

NPDN is notified of new records

National Plant Diagnostic Network

15 ¥ NPDN




Pests of regulatory significance 2009

Chrysanthemum white rust Puccinia horiana

Brown marmorated stink bug Halyomorpha halys

P. ramorum

NCDA surveys, does preliminary ELISA
PDIC isolates DNA
ID is done in Beltsville

We have not received any positive samples directly
from the public

R. solanacearum

not race 3 biovar 2
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New records

Insects new to NC 2009

Host Insect

Japanese black pine Pine oystershell scale Lepidosaphes pini
Hops Hop aphid Phorodon humuli
No host data Brown marmorated stink bug | Halyomorpha halys

Since 2007:
42 diseases new to NC/US

4 new hosts from out-of-state samples

Recent new records

Diseases since 2007

Host Common Name Fungus Record
Itea virginica Phytop| us
L chinense us
Hi i sp. Daylily Pi NC
Nerium oleander (leafspot) Oleander Phytophthora palmivora Us
Plumbago auriculata Leadwort Pl i us
llex crenata Japanese Holly Botryosphaeria rhodina NC
BUXUS SEmpervirens cv. English Boxwood Phytophthora palmivora Us
Cyclamen persicum Phytophthora tropicalis Us
L tulipifera Tuliptree Phytophthora inundata us
maculata Spotted Spurge Phytophthora dreschleri Us
Vinca minor Lesser Periwinkle Phytophthora palmivora Us
Juniperis Scopulorum Rocky Mountain Juniper Seiridium cupressi us
Juniperis Scopulorum Rocky Mountain Juniper | Seiridium unicorne NC
Hydrangea macrophylla Corynespora cassiicola NC
Leucothoe sp. Dog hobble etc. phthora ni Us
Leucothoe sp. Dog hobble etc. cingulata us
sp. Paperbush us
Eriobotrya japonica Loquat Phytophthora cactorum NC
L ia Indica [& Phytophthora palmivora us
Hedera Helix English Ivy Phytophthora palmivora NC
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Host Pathogen Record
Lantana ?camara? Acidovorax konjaci NC, US
Vaccinium ashei (Rabbit-eye blueberry) | Armillaria sp. NC
Moluccella laevis (Bells of Ireland) Cercospora apii (sensu latu) NC
Agave chrysantha 'Pinal Mts., AZ Colletotrichum coccodes (syn. C. agaves) NC*
Cyclamen Colletotrichum fragariae NC
Osteospermum sp. cv. ‘Blueberry’ Colletotrichum sp NC, (US??)
Leucothoe fontanesiana Cylindrocladium cfr. colhounii NC, Us
Leucothoe axilaris Cylindrocladium cfr. colhounii NC, US
Eucalyptus neglecta Cylindrocladium cfr. pauciramosum NC
Rhododendron sp. 'Nova Zembla' Cylindrocladium cfr. pauciramosum NC, US
Wisteria sinensis cv. 'Amethyst' Fusicoccum sp. NC
Emilia sonchifolia var. um NC, US
Phlox divaricata, cv. ‘Lovisions’ Passalora omphacodes NC
Tsuga caroliniana Phomopsis sp.=** NC, US
Nerium oleander ‘Hardy Red’ Pseudocercospora kurimensis (syn: Cercospora nerii- | NC
indici)
Loropetalum sp. Pseudocercospora liquidambaricola NC
Dieffenbachia sp. Pseudocercospora sp. NC
llex crenata ‘Green Luster’ Pseudomonas syringae NC, (US?)
Pachysandra procumbens Septoria pachysandrae NC
Wisteria macrostachya cv. ‘Blue Moon' | Septoria sp NC, US
Ulmus parvifolia (Chinese lacebark elm) | Sphaeropsis hypodermia (sensu Sinclair & Lyons) NC
Butia capitata (Pindo palm) Thielaviopsis paradoxa NC, US

Educate
Students and professionals

B Ul Emma Lookabaugh
= Plant Biology

Julien Lamontagne-Godwin
CABI Europe - UK

Education
PP 055

Tobacco Disease Diagnostic
Workshop - Mina Mila

Association of Education
and Research Greenhouse
Curators - Diane Mays

Class tours, school visits
K-12
undergraduate
graduate




Training first responders
County Agents
Master Gardeners
CDA & CS Area Agronomists
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Plants, Pests & Pathogans

Today's Program

B Inmeducsion snd Seemp

Steve Bambara, Entomslogy
« Comuty Reparts

Chowan, Brsmowick. Rowsa
« B Gudeus

Hebem Erans & Anne Spafford, Hotioul
* Curvent Diseases

Mlske Mimster, Plant Patlselogy
«Curvemt Iaserts !

i Stephin, Extonselogy T
b.l’ A

Training First Responders

Using the whiteboard
for interactive
participation

The chat area can
be used to ask
follow up questions
or share information




Training First Responders
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Training First Responders

Training First Responders

This plant is suffering from

A} Granville wilt.

Poll the
participants

B} southem blight.

C) southem bacterial wilt
0} Southern Comfort

E} None of the above.




Future Threats Training First
- Responders

Future threats
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Training First Responders
. Current Outbreaks
Plants, Pests & Pathogens
Re| |
Late blight of A
tomato,
caused by

Phytophthora
infestans

The Plant Disease and Insect Clinic (PDIC)
at NC State University

Diaghose/Identify
plant diseases, pathogens, and disorders
insects
Report results to
clientele
NPDN
regulatory agencies
Educate
clientele
students and professionals at all levels
Train
first responders




PDIC Sample submission page
www.plantclinic.ces.ncsu.edu

Features:

County agents check in samples
Public can create accounts
Fill out form online
Larger images accepted
Check your reports anytime
See www.ncsu.edu/pdic

for details
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Why do we ask for so much
information?

Complete and accurate information improves the
quality of the diagnosis

You are our eyes on-site

Helps us determine if the sample fits your
observations

Diagnosis can be made more quickly

Allows us to have a complete record of trends or new

diseases and insects

Contact information

Sample Emtry

Sample Number WA

Date
St

et

Agent

Conguan

Other

ntered Tosay

o

ACTS
s i et for tha e

XXX X

Send frvaice To 7 Lo
Sampie Calerted .
&

LOCATION
T T

Host Sam Type T
Hast Mddress L w1 o s

tedicates a requived fied |




Location
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Cansutan
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General

Date Collected «

Wariety
Frobiem Type
Sample Type

Files Q
(max size 10MB)

GENERAL
Ganaral miBTLDN B304 T LMD
Approximate (within chosen monzh)
sciowood;
Commen Boxwood;

Urieles! Boawoed;
s box If & physical sample wil be sent to the sddress below s part of this submission:

Check

Flant Disease ard [apect Cinc
Carsing Sea

Campua Ben 721
100 Dereun Mace
Raleigh, hC 376957211

FILE ATTACHMENTS
Attnch and label any necommary fles sch &8 SigRal images, spruasshests, drawings, i
Daly fies erding in paf, 390, |peg, pag, doc, wi, bmp, mav, =g, pot, oF are ulowed.
o the PLEC =y be webd for Seaching purnoses and n oning mage irares.
1n S0ing 0 me wil not reveal sy parsanally Sentfisbie mformaton.

Chaose File | no fie seiecied Label =




Attach photos
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e
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s
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o YRt O tocunema O et
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Images
Set the scene
Distribution
Severity

Show symptoms in trees and large shrubs
Can be used to diaghose some diseases
and insects
Symptoms distinct
Image shows key features

Digital Imaging - Examples

Diseases with unmistakable symptoms can be diagnosed




Digital Imaging - Examples

Insects with clear characters can be identified
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duding'a ;éffrqﬁbé scaleiisivery helpfull

o

Digital Imaging - Examples

Plant Identification sometimes possible




Digital Imaging - Examples

This problem can't be diagnosed from images alone.
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Disease information - Area affected

% of
Crop/Planting |
Affected []
OtherDisease !  omg
Information ; 8
4
5 wker
10 ks
15
o Mping off
25 back

30 ration Color
0 Blackening
45 Bleached

55 Browning
60 Reddening
65 Yellowing

5  ration Pattem
B0 Along Veins

BAatwaan \sine

An important clue for
diagnosis

Usually diseases do
not affect 100% of
the area

Tells us how serious
the problem is

Disease information - Area affected

For multiple plants (field, bed, nursery)

Examples:

Number affected/total number of plants

Percent area affected

(e.g. 20 sq ftina 10 X 10 bed = 20%)
Estimate by pacing off a set area and

counting




Disease information - Part affected
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TR 7 7 T D B i § B
— e .
—a
Symptoms Distribution Parts Affected
i . Entire Pant
Canlnr Flowers/Showy Bracts g
Cracka Fruta/Vegetablea/Nuts. i
Barnging off Leaves. |
|| Demback Nosdies
Discosoration Cokr LI —
§ oy SeedinguPugs
. . Stema/BranchesTrunks
3 Use this section TobesfCorm/euis
v o tell us how o
. muchof alarge |

plant is affected

Disease information - Distribution

DISEASE INFORMATION
P 11 798 dacion € e samie ivnives § B,
e 14 stz . o reetee.
—a
Symptoms Parts Affected
. Entire Pant
Caniear Flower/Shewy Bracts H
rustyVegetables’ |
Cracia " bt
Damging o Leaves |
Dertupck e
Nscosorseion Color RootwStsions.
Blackening _ SescAnguPugs
Biescted StemaBranchesTrunks
| Bromning Tobes/Cerm/Bult
Recdening
Yohaurdg Other
Duemrsten Pattem
Aleng Vesins
St Vi St Conaitions Turt

Disease Information - Distribution

Random
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Distribution

Strips can indicate:
*Chemical damage
*Lack of control due to
application error
-Differences in cultivar
resistance

Disease information - Symptoms

DISEASE INFORMATION
I 1 7 4c10n T pampis a8 e,




Symptoms- Damping of f
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Symptoms - unusual patterns

A~ W =

Mottle
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Symptoms - blighf_

L g ed
bl 'ﬂ’{'

Site conditions

Site Conditions

Turf
Mawing Type n
s d Mawing Height
Low area
__ High area
L Wet site
Dry site:
L Shady site
_| Sunny site

Other




Insect information

INSECT INFORMATION
1 1 S0 Tha S viees 21
Check s many Enes a5 aopicabie s e the Sext arwat i fyoe mocs isfoematon as meeded

Signs.
Chewing

Egan/egy bearing structures
Frass/Casts

What was the insect
daing?

[#/piant, # founc)

OTHER INFORMATION
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Other information

ETHER EHPERMATION

Pesticides used
Progress of symptom appearance
Unusual environmental conditions or history
Site description

Sample results

+ Email notifying you that the sample is
ready

* Click the link to read the sample results




Sample results
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Sample results

o M

RESIATS

20800121
Leal Spot (raeusdons
oL
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