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Mational Plant Diagnostic Network
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Western Plant Diagnostic Network
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Yuma Plant Health Clinic
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* Fungi and oomycetes
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* Bacteria

* Viruses

* Nematodes

* Phytoplasmas

* Parasitic plants- dodder, mistletoes
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Fungi and oomycetes

* Irish Famine (1845-1847)
* Oomycetes

* Phytopthora infestants

* Over | million deaths

* 1.5 million mass migration

* Downy mildew fungi

potatoes.ahdb.org.uk
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Fungi

* Most common cause of plant diseases
* Chestnut blight (Cryphonetrica parasitica)
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* Fusarium wilt
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* Damping off in seedling and in greenhouse plants
* Lettuce sclerotinia drop
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Alternaria leaf spot: Alternaria spp
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Purple blotch: Alternaria porri Stemphylium blight:
Stemphylium vesicarium
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* Phymatotrichopsis omnivora

* Vascular tissue collapse

e Leaves still attached to branches

* Sclerotinia survives several ft
under for several years




Bacteria

e Citrus Canker

e Bacteria

* Xanthomonas axonopodis pv. citri

* Xanthomonas axonopodis pv. aurantifolii

* 1912 in Florida Georgia line

* 20 years to eradicate, millions of $$$ and trees

www.apsnet.org



Wind-blown rain
carries inoculum to
uninfected plants

Wind-driven rain can
cause water congestion
of tissues, form a column
of water between the plant
surface and the mesophyll
through the stomata, and

Hedging, pruning, or other

activities that cause injury
create wounds for infection
and/or transmit the
bacteria mechanically
\ Wounds open .

mesophyll issues !
to direct infection \

\

Infections

\ N \ / . ¥~ canformon
foliage, fruit. and young stems

Lesions are erumpent and consist

of hyperplastic celis surounding

a sunken center of dead collapsed

cells. A ring or chlorotic halo of

cells often surrounds the lesion

?)
c:“
9d
Rain, irmigation, or dew
causes bacteria to ocoze
out of lesions and onto
plant the surface

v

Further rain causes water
splash of inoculum that is
disseminated by wind

promote stomatal infections



Bacteria

* Fruit blotch in melons

*Black rot in cole crops




e Cassava mosaic diseases

* Virus complex
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* Food security in African countries

* Main source of starch
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* Most are vectored by whiteflies...

www.apsnet.org



Yiruses

* Systemic infection: no cure!

* Mosaic, mottles, colorful patterns to attract insect
vectors
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Alfalfa mosaic virus




Nematodes
* Microscopic plant parasitic worms

* Vector viruses

htt | www.infonet-biovision.org



https://ohioline.osu.edu/

Phytoplasma

* Cellwall less bacteria, vectored by plant hoppers

https://www.frontiersin.org/articles/10.3389/f - . —
micb.2019.01349/full https://edis.ifas.ufl.edu



https://www.frontiersin.org/articles/10.3389/fmicb.2019.01349/full
https://edis.ifas.ufl.edu/

Dodder (Cuscuta spp)

* Parasitic plant
* Takes nutrients from the plants

* Unmarketable hay/no seed
production

* Vectors plant viruses




Abiotic problems
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Disease Management

Resistant/tolerant cultivars
QTransgenic plants /plant
Qhealth

)3

Amount N

of
Disease

Envivonment

Cultural methods
preventive spray
Vector management
Alternative host




Plant Diagnostics
unleash the inner detective in you



Diagnostics

* Biotic (fungi, bacteria, nematodes, viruses,
oomycetes, insects)

* Abiotic (nutritional, weather damage, toxicity)




Alpha alpha mosaic virus?




house

ing mix in green
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Diagnostics
* Examine the host
* Look for signs of pathogen
* Know the application history of fertilizers, pesticides, herbicides etc.
* Observe the distribution of symptoms in the field and within the plant

e Test!



KOCH’S POSTULATE

e Association

e |solation

* Inoculation

 Re-isolation




What happens to the samples you drop in
the clinic?



Sick plants in the clinic
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host plant

Observe the




What about these?




What happens at the clinic....

Stays at the clinic...



Surface sterilization and isolation




lani

tonia so

1ZO0C

Rh




Molecular diagnosis

* Isolation of RNA/DNA of the pathogen
* Reverse transcription/Polymerase Chain Reaction (PCR)

* Genome Sequencing



RT-PCR: How does it work?

Extract good quality RNA

Perform reverse transcription to make cDNA

Perform PCR

Marker Healthy Virusinfected
plant plant

Larger

Smaller
Gel electrophoresis to determine the size




Sequencing

[GCTGATCTGCGATTACTAGCGACTCCGACTTCATG

OR

OR

OR

OR

OR

TGETGAATTATGCCTGTATGT TGCTGAAAGATCTGCAGAGCATT T TGATAAGRAANGC A

Frrerer rreeeeeeerer re reer eeeeer rere reeer reer et |
TGETGAACTCTGCCTGTATGTGGCGGARAAATCTGCTGARACACTTTGACAAGG-AAGCGA

AGTCACTTAAGTTCATG- CGAAAGGCACAAGGATTGCATGAACAG—GAGGAGT TTGTCCA

I e e R N e N e e A AN RN R N e N RN R
AATCGCTCAGGTTCATGAGGAAA - ACCCAAGGATTACCGEAA—GGTGATGAATTTGTTCA

GGAGGGACCACTGGACG-AG-TACAG-TTGTGETTTGATCTACAA—CT-TG—-AAGGATA
1 1 I T T T I T Y Y I I 1 I T Tt I I I Y
AGAGGGTCC-CTTTA-GTGETTTC-GACGGTAGTTTG ——C- ~CAATCTCTGCTAAGGCCA

TATCGRAGCTATCCATGCCGCAT T T 'CA-CGAGTCCGATGACACACATCAGETCCATGEC

fere reererer reeer reere re vt rre e re e e et
TATCAGAGCTATCAATGCCCCATTTCCATC-AGGCAGACGAGACCCACCAGATACATGGE

TGCCACTGACCATAAGGTGTTCTGCTGTAATCTCTATGLRGGAC - AAGTGTGCCGTGGAGCA

frrrrererererrrre e re e r e rer reeer rertl e i
TGCACTGACCATAAGGTCTTTTGT TGCAGT CTATAT -GEGACGAAGTGCAATGTGGARCA
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Turnaround time: 5 mins
Cost:Almost none

Turnaround time: 5 mins
Cost: $10 for immunostrip

Turnaround time: | week.

Cost: $100

Turnaround time: | month
Cost: $1200
And still no diagnosis!?!?




DIY tips
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Select Lab By

GETTING
STARTED

Pests-Pathogen

Lab Name

Diagnostician

All Pest Alerts

Asian Citrus Psy[li”d

BACKGROUND

PEST ALERTS DIAGNOSTICIANS

|

Labs by Pest-Pathogen

General Pathology

Dr. Mike Matheron's Lab
Field and Urban: Yuma County
(928) 782-5863
matheron@ag.arizona.edu
Submission Instructions

Dr. Bindu Poudel's Lab

Dr. Alex Hu's Lab
General Pathology
520-626-6287
epp@email.arizona.edu
Submission Instructions

Extension Plant Pathologist/Plant Disease Diagnostician

928-782-5879
bpoudel@email.arizona.edu
Submission Instructions

Bacteria and Fungi

Dr. Mike Matheron's Lab
Field and Urban: Yuma County
(928) 782-5863
matheron@ag.arizona.edu
Submission Instructions

Entomology

Entomology

Insect identification and taxonomy
520-621-6446
wehall@email.arizona.edu
Submission Instructions

Dr. Dawn Gouge's Lab
Urban Specialist
(520) 381-2223

Submission Instructions

Nematodes

Dr. Patricia Stock

General Nematologist
520-626-3854
spstock@email.arizona.edu
Submission Instructions

Dr. Barry Pryror's Lab
Fungal Diagnostics

(520) 626-5312
bmpryor@ag.arizona.edu
Submission Instructions

Dr. Peter Ellsworth’s Lab
IPM and Field Specialist
(520) 381-2225
ellsworth@ag.arizona.edu
Submission Instructions

Dr. John Palumbo's Lab
Pesticide and Insect Control
(928) 782-3836
jpalumbo@ag.arizona.edu
Submission Instructions

Viruses
Dr. Judith Brown's Lab Dr. Zhongguo Xiong's Lab
Virus - Vector Virus - Citrus
(520) 621-1402 (520) 621-9869
jbrown@ag.arizona.edu zxiong@ag.arizona.edu

Submission Instructions Submission Instructions

COMMUNITY
LIAISONS




Updates
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AZVegIlPM-Team@email.arizona.edu
marcop@ag.arizona.edu
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