THE UNIVERSITY OF ARIZONA

Cooperative Extension

Yuma County

’

N1
)

AR

Finding solutions

Dr. Bindu Poudel-Ward
Extension Plant Pathologist
Plant Diagnostician
University of Arizona
Cooperative Extension-Yuma County

bpoudel@arizona.edu
April 6,2022




THE UNIVERSITY OF ARIZONA

A Cooperative Extension

o | Yuma County

Yuma Plant Pathology

* Applied research
* Extension

* Plant Disease Diagnostic (field

and clinical)
TNPDN

National Plant Diagnostic Network

e Field trials
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Plant Pathology/Disease Triangle




Causal Agents

* Fungi and oomycetes

* Bacteria

* Viruses

* Nematodes

* Phytoplasmas

* Parasitic plants- dodder; mistletoes



Fungi and oomycetes

* lrish Famine (1845-1847)
* Oomycetes

* Phytopthora infestants

* Over | million deaths

* |.5 million mass migration

* Downy mildew fungi

potatoes.ahdb.org.uk



Fungi

* Most common cause of plant diseases
* Chestnut blight (Cryphonetrica parasitica)
* Powdery mildew, smut fu
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"Scerotinia drop: S. sclerotiorum & S. minor
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Bremia lactucae
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Damping off

Rhizoctinia spp, Fusarium spp, Pythium spp, Alternaria spp
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* Fusarium spp

* Pythium spp

* Thielaviopsis spp
* Rhizoctonia spp

* TEST!

Seedlings Damping off

RHIZOCTONIA

THIELAVIOPSIS|
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* Phymatotrichopsis omnivora

* Vascular tissue collapse

e Leaves still attached to branches

* Sclerotinia survives several ft
under for several years
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o Phytopthora megasperma
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* Blumeria graminis f. sp. Tritici

* True fungi unlike downy mildew
* High N high risk

* High humidity

* Dense canopy
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Purple blotch: Alternaria porri Stemphylium blight:
Stemphylium vesicarium



Bacteria

* Citrus Canker, fire blight in apples and pear
* Fruit blotch in melons




Bacteria

e Citrus Canker

* 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 fo
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
promote stomatal infections

Hedging. pruning, or other

activities that cause injury
create wounds for infection -
andfor transmit the
bacteria mechanically 4
\ Wounds open \l
e

mesaphyll issues '.L
to direct infection \

b S

__ Infections

‘- "‘"----..._.__ h“*--_ - can form on
foliage, fruit and young stems

Lesions are erumpent and consist
of hyperplastic cells surounding

a sunken center of dead collapsed
cells. A ring or chlorotic halo of
cells often surrounds the lesion

Further rain causses water
splash of noculum that is
diszeminated by wind

Rain, imigation, or dew
causes bacteria to ocoze
out of lesions and onto
plant the surface



M coentie ienson Bacterial fruit blotch: Acidovorax citrulli

® | Yuma County
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Black rot: Xanthomonas campestris pv campestris
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Bacterial leaf blight

* Xanthomonas axonopodis pv
malvacearum

* Angular leaf spot
* Warm humid weather

* Dispersed by rain/sprinkler




Yiruses

* Systemic infection: no cure!

* Mosaic, mottles, colorful patterns to attract insect
vectors
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Alfalfa mosa
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* Geminiviruses: whiteflies

* Leaves curl upwards

* Early infection stunts plants

* Yield reduction
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* Geminiviruses: whiteflies

e Leaf curls downwards

* Yield reduction




e Cassava mosaic diseases

* Virus complex
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* Main source of starch

* Most are vectored by whiteflies. ..

www.apsnet.org



Nematodes
* Microscopic plant parasitic worms

* Vector viruses

https://ohioline.osu.ed | www.infonet-biovision.org ~~


https://ohioline.osu.edu/
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Phytoplasma

* Cellwall less bacteria, vectored by plant hoppers

https://www.frontiersin.org/articles/10.3389/f - ‘ —
mich.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




Plant Diagnostics
unleash the inner detective in you



Diagnostics

* Biotic (fungi, bacteria, nematodes, viruses,
oomycetes, insects)
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* Abiotic (nutritional, weather damage, toxicity)
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Alfalfa mosaic virus?
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in green

ing mix

i

\A

\
\
o
o
=
s
o
S
oo
n
\ =
=
I
o
0
W
S
=
o
"




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!



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!?!?
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Causal Agents

* Fungi and oomycetes-humidity, movement within the
field, soilborne

* Bacteria-warm and humid, rain/sprinkles
* Viruses- vectors, plant material movement

* Nematodes- soil/water movement



Abiotic issues

* Day/night temp, frost, irrigation water: secondary infection
* Wind, sand, drift
* Herbicide, spray

* Cultural: compact soil, damage by machinery, oil spill, wrong rate of
chemicals

* Growth stage/nutrient, too much/too little nitrogen
* Genetic: male/female/varietal susceptibility

* Nursery batch (sudden start/stop of symptoms, could be disease
related)



Abiotic problems
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DIY tips




DIY tips




NOT ACTORS>>>REAL IPM GUYS...:-)

Ll‘l <

AZVegIPM-Team@email.arizona.edu

marcop@ag.arizona.edu


mailto:AZVegIPM-Team@email.arizona.edu

GETTING PEST ALERTS

DIAGNOSTICIANS
STARTED BACKGROUND I

COMMUNITY
LIAISONS

Select Lab By Labs by Pest-Pathogen

| Pests-Pathogen ‘ General Pathology

‘ Dr. Mike Matheron's Lab Dr. Alex Hu's Lab

| Lab Name

Field and Urban: Yuma County General Pathology
(928) 782-5863 520-626-6287
. . . matheron@ag.arizona.edu epp@email.arizona.edu
| Diagaostician ‘ Submission Instructions Submission Instructions

Dr. Bindu Poudel's Lab
Extension Plant Pathologist/Plant Disease Diagnostician

All Pest Alerts g98.782.5679

bpoudel@email.arizona.edu

Submission Instructions

Bacteria and Fungi

Dr. Mike Matheron's Lab Dr. Barry Pryror's Lab

Field and Urban: Yuma County Fungal Diagnostics
(928) 782-5863 (520) 626-5312
matheron@ag.arizona.edu bmpryor@ag.arizona.edu

Submission Instructions Submission Instructions

Entomology
Entomology Dr. Peter Ellsworth’s Lab
Insect identification and taxonomy IPM and Field Specialist
520-621-6446 (520) 381-2225
wehall@email.arizona.edu ellsworth@ag.arizona.edu
Submission Instructions Submission Instructions
Dr. Dawn Gouge's Lab Dr. John Palumbo's Lab
Urban Specialist Pesticide and Insect Control
(520) 381-2223 (928) 782-3836
dhgouge@ag.arizona.edu jpralumbo@ag.arizona.edu
Submission Instructions Submission Instructions

Nematodes

Dr. Patricia Stock

General Nematologist
520-626-3854
spstock@email.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
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MAIL SAMPLES TO

How to submit sample:

H Dr. Bindu Poudel M
1.Choosing sample/samples to send Pt Sampl No:
Yuma, AZ 85364 ollection date:
1. Pick one plant that is a good example of the problem/sickness e
2. Try to send multiple plants at different stages of sickness
PLANT PATHOLOGY DIAGNOSTIC CLINIC SUBMISSION FORM
3. Send one healthy plant for reference e ot ol e femato e ey e, Sl i
4. Remember, there is no such thing as too much sample! btz SHINCRTION
2.Fill out the plant sample submission form. i A
1. Please fill out as much information as you can, this helps with rapid diagnostic. U s

E-mail: Research/Faculty E-mail:

2. Forms are also available at Yuma Ag Center (6425 W 8th Street) and Yuma County v

Cooperative Extension office (2200 W 28th Street St 102). | STEP 2: HOST PLANT & SYMPTOM INFORMATION |

Host Plant: Cultivar: Location

1. Feel free to take extra copies or make copies for future needs e =

3.Mail or drop off submission form with sample o o e e

1. Mail to: Yuma Plant Health Clinic 6425 W 8th Street, Yuma AZ 85364. Please ship ~ wusmeue i o ctomsdcoicon: | sumsrost
overnight. SRR R R R

2. Drop off: Yuma Plant Health Clinic 6425 W 8th Street, Yuma AZ 85364 STEP 3: PLANT PRODUCTION & PRACTICES |

1. Drop off samples at the Clinic by 3 PM, it allows us to process the samples same e smeom - symotom - Recentsprays | Addions
commercial entire planting days fertilizer

day, so you can get your diagnostic results within 48 hours. felgortard

garden/home localized area weeks pesticides

4.1f you are shipping samples please remember to include the USDA Aphis Permit for movingusneenn saueiae mos — hericides

ouse

p I a nt S a m p I es . other other other other



https://extension.arizona.edu/sites/extension.arizona.edu/files/data/yuma-plant-clinic-submission-form.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/data/yuma-plant-clinic-submission-form.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/data/yuma-plant-clinic-submission-form.pdf
https://extension.arizona.edu/sites/extension.arizona.edu/files/attachment/usda-permit-to-move-live-plants-bindu-poudel.pdf
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Dr. Bindu Poudel-Ward

Jason Furr Dr. Neeraja Singh



THANKYOU

What a person hears they inr niay doubt; what a
person sees they may possibly doub f, t, but what

Yadeathemselves they cannot doubt™
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