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Causal Agents of Disorders

* Biotic * Abiotic
— Fungi — Soil moisture extremes
— Bacteria — Temperature extremes
— Viruses — Salts
— Phytoplasma — Air pollution
— Nematodes — Wind, light effects
— Insects & Mites — Mechanical damage

— Pesticide damage
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Diagnosing Disorders

 The process of determining the cause of an abnormality

* Diagnosis is a team effort
— Grower/Consultant/Manager
— Farm Advisor/Extension Agent
— Diagnostic Clinic

 Conclusions are derived from critical evaluation of the
trees and the environment

— Requires a blend of good observational skills, science, and
experience

NM

S T A T E All About Discovery! ™

New Mexico State University
aces.nmsu.edu



Diagnostic Advice

Don’t jump to conclusions
— Keep an open mind

Be a detective: observe, question, gather clues

Evaluate the whole plant, the whole orchard,
and the areas around the problem area

When possible...
— Dig up and look at roots
— Cut open stems, branches, fruits, etc.
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The First Step:
Spot the Problem

» Diagnosis begins with the observation that
there Is a problem with the tree(s)

— Know the healthy/normal appearance
(cultivar diffs)

— Symptoms

* This means you need to physically be in your

orchard on a regular basis.




Symptoms

Symptoms usually develop because
the causal agent:

*Produces (or induces the plant to produce)
enzymes, toxins, or growth reqgulator
iImbalances

Interferes with specific cellular functions

—The particular symptom develops based
on whatever plant process(es) are
affected
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The Difficulties with Symptoms

* Change over time (progression)

» Vary with severity/virulence of the
stressor/pathogen

» Vary due to age or stage of the tree

* Vary due to environmental conditions
during and after infection

Symptoms are often insufficient for diagnosis




Symptoms are Complex!

« Symptoms are not always specific to causal agents

« Causal agents often affect more than one plant
process at a time leading to complex symptomology

* Plants may be affected by more than one causal
agent (abiotic and biotic) at a time
— adds to complex symptomology

Symptoms are often insufficient for diagnosis
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Abiotic disorders may predispose the
tree to biotic disorders!

* Biotic * Abiotic
— Fungi — Soil moisture extremes
— Bacteria — Temperature extremes
— Viruses — Salts
— Phytoplasma — Air pollution
— Nematodes — Wind, light effects
— Insects & Mites — Mechanical damage

— Pesticide damage

MAY PREDISPOSE TO

BIOTIC!
NM =
S TAT E All About Discovery! ™
New Mexico State University
aces.nmsu.edu




The Second Step:

Gather accurate and complete information

* Situation of the Orchard
* History of the Disorder
« Spatial Variabllity

* Symptom Expression




Critical Information Needs

e Situation of the Orchard

— Cultivar and rootstock (incl. whether clonal
or seedling)

— Age and production history
— Soll textures

— Cultural practices:
* irrigation, fertilizers, pesticides...

— Weather conditions before and during
symptom development

— Historic land use of orchard site.
— Land use in adjacent properties
— Soil and water analyses

— Leaf tissue nutrient analyses
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Critical Information Needs

» History of the Disorder in the Orchard:

— When the problem began. Or when symptoms were first
noticed.

— Whether it is a chronic problem

— Whether the symptoms are spreading (within tree or to
other plants in the orchard)
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Critical Information Needs

« Spatial Variabllity of the Disorder in the Orchard:
— Percentage of orchard affected

— Pattern of symptoms in orchard
» Scattered
e Clumped
« Random

— Other plants in orchard affected
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Critical Information Needs

Symptom expression
The plant parts affected
Top-down or bottom-up in canopy
Where is PRIMARY site of injury?

The progression in severity on plant over time
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Evaluating Leaf Symptoms

Uniformity or patterns?
— Leaf and plant

— Size of spots

Margin (borders)?

— Thickness

— Color

Spread or growth?

— Edge definition

— Merging of spots
Fruiting bodies?
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The Third Step:
Collect Specimens

* Important for accurate diagnosis

» All specimens should be fresh, kept
refrigerated

« Submit samples showing all stages of
problem

* In some cases it may be best to
collect the whole tree If possible




Sampling:
Include samples from all affected organs

* Do not destroy signs or symptoms

 Roots: Remove soll, include tissue above
and below visible lesions

« Stem and leaf: Include tissue above and
below visible lesions

* Flower, fruit, seed: Collect the entire organ
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Sampling Techniques:
Handling and Packing

* |dentify/label correctly every specimen

» Package delicate material in a sturdy
box

* Do not add water or wet paper towels

* Ship immediately overnight-and eachiio,,
the week -
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PLANT SPECIMEN SUBMISSION FORM s
’

evEasee e Dlagnastic Lab Use Dnly - Do NotWibe In Bog e oe oo oor s vae et

Sampie No. Dimiir Sample Reoehned:

PLEASE REMEMIBER._Successhul plant dissace cisgnosizis & teom efTort. Proper diagnosis begins with the submission of 3
pood-quality spedmen accompanied by aoosste and complebeinformation. Please: foliow thess puidedines and submit the
best sample possitle {if the sample is insufifident for disgnosis, you will be asked to submit s new smple].
I you hee sy questions, please cail before ssbmitting your sample [575-646-1621 or 575-546-1365 )
COULECTION:
1 DO NOTsend dry or desd matesisl
L Coliect seversl samples Showing various Staes of 5yMFtam expression. When the whole pisnt ot be colectsd,
seerct sample from the Margin of the disessas ares_ Inclucs & hesitiny plant if possibie.
31 Sendarepressnistive smple fromall parts of the plant. Dig planks out of the soil [DO/KOT FUILL]. DD MOT wash
roots. Gently shalke ENCess soil from roots.
4 Forturfgras, selecta 2-9° sample [induding ot least 2* of soil] from the mangin of the dissnsed anen.
3 WWrap ssmple in cry paper towel or newspaper and piscs in 8 paper or plastic bag Do not use piasticif there isa lot
of moistureassocisted with the: sampie. Never acdd moisbune to ey sample.
&  Submits completed Flank Specimen Submission Form. Processing of the sample may delayed for specimesns neceived
without the proper form or if informetion prosided is insufficient.
FACKING:
1 Eeepmmple cool prior o shipment.
Z  Fockthe sample cansfully ina shurdy box or padded envelope. Be sure not to orush specimers.

1 Malimemesiatety | it cleliveryis nec ). Awmid rmaiing ower weslmnds and holideys.
ADDRESS PACKAGE TO: For Cwermight UPS or Fed B
Mew Mizico Stabe University Mew Wizxico Stabe Unieersity
Aitrr Flant Dingnostic Cinic Aitn: Fiant Diagnostic Cinic
Eocut 30003, MSC IAE 543 Collags Averue
Las Cruces, NM 35003 Shkezn Hall Room H130

Las Cruces, N BS003

PLEASE FILL OUT THE FOLLOWING:
Grower/Homeowner [Name, Address, Phone No.) Submitted by: [If different from grower)

E-Mail Address:

Level of Disgnostic Services Reguested [If no box is checked, dizgnesis will be completed as nesded]:
[ ] esic evaluation (52300 ran-comrmercis, 540,00 cammerial, $30.00 commertisi furfgrass)
D Extension or University submittes—no fee.
D 3% surcharge for out-of-state samples

Special reguest or instructions:

VARIETY |genus and spegies, and,/or common rame of plant]

AGE OF THE PLANT: FLANTING DATE:

SYMPTOMS [mark all that appiy):

Plank parts affected: D roots/crowns D stems/branches D lemims Dn’uit l:‘ whale plant
Symptoms: D spats Dt’uhum D distortion Dmn;u'd'muttl: D:hlnﬂ:l;i; D necrasis Dmt
Dmild:u D nlisters Ddzhiutiun D'm'lt Dliehm:l Dull;nt DmndngDmh&r D;ulb

Description [be as specific 2s possible, describe the whobe plant - remember the clinician is onby seeing the

specimen submitted).

When did symptoms first appear
Are the symptoms (markone]: D spreading or O localized

Symptom development [mark onej: O Eracus| ar O sudoen

Distribution of dizesced plants (mark one): O sCattered O:lun:r!n O in & row or pattamn

Number or percent of plant|s) infected

SOIL TYPE |{mark all that appiy]:

I:‘ Sand I:‘ silt |:|E||||l |:| Well drained |:|Puur|\| drained |:| Hemey I:‘ Light

GROWING CONDITIONS. [mark all that appiy]: Dlnnnms Dﬁle:muuu DHDmeGurﬂ:n Dmn

D Landscape DOl;uni:Eum:n D Commercal Fisld D Oither,

'WEATHER COMDITIONS {imm=diztely prior to and during development of symgtoms) [mark 2l that apply]:
l:‘ Wet |:| Dry |:|Hum|'d |:| Windy l:‘ Dhusty l:‘ Hail
Temperature |2F] Dther Canditions,
IRRIGATION HISTORY: |Mark all that sopiy):
D Furrow D Fiood |:| Drip l:‘ Sprimiiar |:| Hand

How often? Howw musch water iz applied?

FERTILIZATION HISTORY: (type, nurient ratio, smount spplisd, ard frequency of application)

CHEMICALS APPLED |chemical name, method and freguency of application and amount appilied)

CROPPING HISTORY [for agricultural fiskds or home gardens|:

Rotation [previows 3 years)

Past Problems {in fizid)

Fia Uréss iy It m action mpioyar and ssucrtsr, MWL and the LS. Departmant of Agricstuns cospanting.
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S T A T E All About Discovery! ™

New Mexico State University
aces.nmsu.edu

Farviaad April 2223 Rax Cruces, MM



All About Discovery! ™
New Mexico State University
aces.nmsu.edu



NM

S T A T E All About Discovery! ™

New Mexico State University
aces.nmsu.edu



Some General References

GEORGE N,

AGRIOS

‘ o’
PLAN&?
PATHOLOGY

FIFTH EDITION | iy
é ‘i"ﬂ B
. N
3

\ \P

Westcott’s
Plant Disease

Handbook
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Almonds

Many great resources available at

http://anrcatalog.ucdavis.edu



UCDAVIS

FRUIT & NUT
RESEARCH & INFORMATION

Home About FindanExpert \Weather-Related Models Websites of Interest

Welcome

Online
FQE&SCHJrCKES; 2 ion o

http://fruitsandnuts.uc
davis.edu

2018 Principles of Fruit & Nut Tree
Growth, Cropping & Management

February 16 - March 1, 2018
University of California, Davis campus

Registration is now open

Understanding the fundamentals of tree biology
is essential to making sound orchard
management and business decisions in the tree
fruit and nut industry. However, access to
educational courses on basic fruit and nut tree
biology, and how it relates to agronomic
practices, is limited. OQur course incorporates
lecture, lab exercises, and field demonstrations
to provide information on all aspects of basic
plant biology and the relationship between plant
biology and nuts and fruit orchard management.

Our course includes nine full days of instruction.
The first five days will be held on the UC Davis
campus and include lecture, laboratory
exercises, and field demonstrations. The
following week we will embark upon a four-day
field trip throughout fruit and nut tree growing
regions of Northern and Central California. Click
here to register for the course

Class Details

New Courses Available

NM

STATE

Weed Science School 2017
August 22-24, 2017 :: UC Davis

Register by 8/1/2017 at $750; after 8/1/2017
at $800

All About Discovery! ™
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Continuing &
D 4

ducation credit approved for Calif.

Job offer: Nursery Operations Horticulturist

Brokaw Nursery in Ventura County is seeking a
motivated employee to work as Nursery
Operations Horticulturist

See the ad

Fruit & Nut Information

Sections on
management and

59N e

L B L P biclogy for individual
o8 P W crops, articles &
it e websites by UC experts

in crop production.

Tree Biology & Orchard Management

New content: Flower
Anatomy & Pollination,
Tree Growth. Links to:
Current UC Research,
Spray Technology.

Management

Find An Expert

A listing of UCCE Pomology Farm Advisors by

contact information.
Backyard growers, contact your UCCE Master
Gardener.

Weather-Related Models

e Chill accumulation
models; irrigation
scheduling; prediction
models for stonefruit
harvest, almond &




Online Resources
http://www.ipm.ucdavis.edu

UC+ IPM Online

How to Manage Pests
HOME Pistachio Al crops
SEARCH Year-Round IPM Program

Tells you what you should be doing throughout the year in an overall IPM program. Includes Year-Round IPM Program Annual Checklist. & Using a year-round IPM program | Forms and pages

ON THIS SITE

Whatis [FM?

Home & landseape pests
Agrieultural posts
Natural enviranment pests

Year-Round IPM Program for Pistachio (10/14)
+ Dormancy to Delayed-Dormar

+ Budbreak to Bloom

UC IPM Pest Management Guidelines

::;Z:I'IZ‘:“EMB University of California's official guidelines for pest monitoring techniques, pesticides, and nonpesticide alternatives for managing pests in agriculture, foriculture, and commercial turf.
. Authors & credits | All crops | PDF | Recent updates

‘Natural enemies gallery

‘Weather, madels & degree-  General Information Insects and Mites

days + Relative Toxicities of Insecticides and Miticides Used in Pistachios to Natural Enemies and Honey Bees « Citrus Flat Mite (10/14)

Pesticide information (16714) Aphid (10/14)

Research + General Properties of Fungicides Used in Pistachios (10/14) .

Publications + Fungicide Efficacy for Pistachio Diseases (10714} .

Events & training + Treatment Timing for Key Disez: + Bugs (10/14)

Links + Mealybugs (10/14)

Glossary :

Aboutus (10714 + Obliquehanded Leafroller (10/14)

ontact i nd Shoct Blght (10714 + Pistachio Chakeid (10/14)

£ nd Shogt Blight (10/14)
+ Fruit Molds (10/14)

+ Phytophthora Root And Crown Rot (10/14) + Stink Bugs

+ Webspinning Spider Mites (10/14)

Nematodes 1 Pistachio Photo Gallery, with Common and tific Names of W (10/14)
+ Nematodes (2/07) + I it (10/14)
5 (10/14)
. ummer Weeds toHerbicide Contral (10/14

More information
+ 2013 Effi
+ Learn to use

BOME How to Manage Pasts

and Timing of Fungicide: UC Pest Management Guidelines

ericides, and Bidlogicals for Deciduo

to time insecticide applications.
SEARCH | All pistachic pests | All crops | About guideli

Pistachio

ON THIS SITE
‘What is [PM? Powdery Mildew

Home & landscape pests Pathogens: Oidium sp.

PDF: To display a PDF document, you may need to use a PDF reade .
{Reviewed 10/14, updated 10/14)

Agricultural pests
In this Guidaline:

For noncommercial purposes anly, any Web site may link directly to this page. FOR ALL OTHER USES or morg Natural emvironment pests
in the U.S,, contact you! Exotic & invasive pests

by ewi gl R e
@ 2014 Regents of the Unmersn.ycrfca\lfﬁrm Nﬁ Watural enemies gallery
= | Jeather, models &d SYMPTOMS AND SIGNS
Pestivide iormation Pawdery mildew starts as white powdary biotches on leaves, leaf stems, and fruit epicarp. Later in the season, these blotches turn brown ta black and have 2 netted appearance. The i become russeted and

muktiple blotches cause leaves to yelow, turn brown, and die. Infected leaves and fruit may be distorted and misshapen. Similar symptoms can be found on rachises, frult stems, petisias, Undarside of leaf blades, and
Research young shoots,
Publicatians COMMENTS ON THE DISEASE
Events ktraining
ks The disease commonly occurs on the Trabonella cultivar. Red Aleppo is more susceptible than the Kerman cultivar.

Glossary MANAGEMENT

About us The occurrence of powdery mildew on pistachio trees is uncommen and sporadic. No management is recommended

omast s PUBLICATION
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Diseases

T. ). Michallides, Kearney Agricuttural Center, Parlier
Acknowledgment for contributions to Diseases:

B. L. Teviotdale, Kearney Agricuttural Center, Parlier



Online Resources

New Me

Al About Dt

College of

STATE

Administrative Staff
* Research Activities * Scientific Staff
* Geminar Series s
* Job Opportunities

+ COFA Herbarum
+ CDFA Seed Herbarium
+ CDFA Nematode Collection

PLANT PEST DIAGNOSTICS CENTER OVERVIEW
The Plant Pest Diagnostics Branch serves as a scientific resource, providing timely and accurate plant pest diagnostics and professional expertise to our clients. Our scientists, technicians and support staff strive 1o provide leadership in science and excellence in service.
The tasks of our scientists and staff inchude:

Timely and accurate diagnosis of plant pests, weeds, and diseases, and evaluation of seed quality and viabiity.

Expert consultation for pest prevention programs and for extemnal clientele.

Services for the improvement of plant quality and for export of agricultural products.

Cutting edge research on the identification and charactenzation of new pest and disease species, and on the methodolopies 1o imorove diagnostic procedures.

Maintenance and curation of critical scientific resources, including the California State Collection of Arthvopods, the Herbarium, the Seed Herbarium, and plant disease collections.

Plant Pest Diagnostics Center

Califomia Department of Food & Agriculture
32834 Meadowview Road

Sacramento, CA 85832, USA

Telephone: (S18) 282-1100

Fan: (018) 262-1190

{Map & Directions)

I ‘ J GPDN=Great Plains MCPDN=North Central MEPDN=Naortheast _

s Extension
ension office
the clinic it
jh extension
f this

quired

for shipped

t at New

lant

=

turn around

would be

lity to

S T B Alabama (SPDN) Maine (MEPDN) oregon (WPDN)
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Thank You!
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