NRCCA Basic Training

Managementofl intecttoys
Plant Diseases

Presented by Jaime Cummings

Field Crops and Livestock Coordinator, NYS Integrated Pest Management Program
With content adapted from Dr. Gary Bergstrom, Cornell University



Objectives
Alntro to Plant Pathology terms and concepts

ATypes of pathogens




APlant Diseasea condition of a plant of abnormal
growth or function caused by a living pathogen

APlant Pathogena living organism that can incite a
plant disease

AParasite requires a living host to feed and reproduce
(pathogens)

ASaprophyte a microorganism that feeds on a non
living host (usually secondary invaders)




ASymptoms External and internal reactions or
alterations of a plant as a result of a disease

AL eaf spots, root rot, chlorosis, dead plants, lesions, galls

ASigns The pathogen or its parts or products observed
on an infected host plant

ASporulation, mycelium, bacterial oozing




How Plant Pathogens Spre!d:

ARain
AWind
Alrrigation and drainage water

ASoil movement

Alnsects

ACrops debris movement

AWithin seeds and other plant propagation materials
AHumans

AMachinery and tools



Plant Disease Triangle

Pathogen Host

Virulent pathogen: Susceptible
Fungi, Bacteria, -crop
Viruses, -cultivar
Nematodes,

Mycoplasmas and

Spiroplasmas

Favorable Environment

Air temperature Soil fertility Rainfall

Soil temperature Soil type Relative humidity
Soil pH Soil moisture

https:// www.tangischools.org/Page/35219
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Factors Affecting Disease Epidemiology and
Management:

APathogen dissemination potential
ALongdistance, regional, local

ASurvival potential in debris or soil !
AOverwintering capability, longevity of survival structuryg

AVector relationships
ATiming of arrival and abundance of vectors

AFavorable environment
ATemperature, moisture




Pyramid ofDiseaseManagement Tactics

Intervention

A

Toxicity Conventional, Organic or

CHEMICAL \ Biorational pesticides, PGRs

incréasing Biological pesticides (Bacillus,
: BIOLOGICAL Trichoderma, etc.)
SHYSICAL - MECHANICA Tillage for residue
. management, mulching
o Varietal selection, seed
Prevention CULTURAL certification, plant populations,

crop rotation, planting date,
fertility, pH, irrigation
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ral Methods for Managing P
Diseases:

ASelect adapted cultivars with disease resistan--
ACrop rotation and cropping sequence

ATillage and residue management

ASite selection for drainage

ABalanced fertility and pH

AAdjusting planting and harvest dates
ASanitation of equipment

AWeed and insect management
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Fungicides for Disease I\/Ianagemenf:

Contact Fungicides
AProtectant only, not curative
ANon-penetrant

ABroad spectrum

AMulti-site inhibitors

ALower risk for resistance

Systemic Fungicides

AProtectant and some curative

APenetrant and distributed
throughout plant

ASpecifiesite inhibitors
ASelective, specific target
AHigher risk for resistance



Integrated Management of Plant Diseases:

AUnderstandield history of diseases
AVarietal selectiomand use otertified, pathogenfree seed

ACrop managementplanting date, cropping sequence, tillage
practices, plant populations, fertility, pH, weed and insect
management, irrigation and drainage

AScouting monitor regularly for disease and economic thresholds for
timely management decisions

APesticides apply fungicides according to disease risk: crop
susceptibility, growth stage, and environmental conditions for best
return on investment

APlan and execute imely harveststrategy
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ant Pathology 101: lerms and Concepts

Genere

Abilotic Stresses are NOT Diseases:

Nutrient deficiencies or toxicities

Guide to Nutrient
Deficiency Symptoms

- Drought Stress or Flooding
Inadequate soil pH

Heat stress or frost injury

Hail or other mechanical damage

But they may leave plants more susceptible to
diseases




General Plant Pathology 101: Types ot Pathogens

ACausal Agents of Infectious Diseases
AFungi s /e,
AOomyceteqaka: water molds) | :
ABacteria
AViruses

ANematodes
ASpiroplasmasMycoplasmas




ﬁFungl non-photosynthetic eukaryotes in the kingdom Fungi that
produce enzymes to break down matter to absorb food
AMushrooms, molds, mildews, yeasts, smuts, rusts

AFungi typically produce a wdlke network, callednyceliumor
hyphaeand produces reproductive structures callggloresor
conidia

AMany foliar diseases are caused by infectious spores that germinate
and invade leaf and stem tissues

AMany root diseases are caused by mycelium penetrating roots or
germinating seeds

ACan be soilborne, airborne, seedborne, or within planting stocks




Common Examples of Fungal Diseases of
Field Crops In the Northeast

AAnthracnoseand Giberella stalk roof corn
ACommon smubf corn

ANorthern corn leaf blightand Eyespotof corn
APowdery mildewandrust of wheat %
AFusarium head blightf wheat
AVerticillium wilt of alfalfa
ASeptoria brownspot of soybean
AWhite mold of soybean




General Plant Pathology 101: Types of Pathogens
Management of Fungal Diseases

AResistant varieties (may be raespecific)
ATimely planting and harvest

ACrop rotation and residue management
Almprove drainage and compaction
AFungicidal seed treatments
AFoliar fungicides




ﬁOomycetes non-photosynthetic eukaryotes in the kingdom

Chromistahat produce enzymes to break down matter to absorb
food

ADowny mildew, Pythium, Phytophthora, = water molds

AFungallike organisms that produce a wdike network, called
myceliumor hyphaeand produces reproductive structures called
sporangia,motile zoosporesor oospores

ACan be soilborne, airborne, seedborne, or within planting stocks

Cellulose in ceivalls Chitin in cell walls
Hyphae are notseptate Hyphae are septate
Can have motile spores Non-motile spores



Common Examples of Oomycete Diseases of
Field Crops In the Northeast

ADowny mildewof soybean

APythium dampingoff of several crops
APhytophthora root rotof alfalfa
APhytophthora root and stem robf soybean




Management of Oomycete Diseases

AResistant varieties (may be raespecific)

APlanting when soils are adequately warm

ACrop rotation and residue management

Almprove drainage and compaction

ASeed treatments that target oomycetes/dampingff
AFoliar fungicides that target oomycetes (limited options)
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General Plant Pathology 101: Types or Pathogens

ﬁBacteria singlecelled microorganisms which multiply by

division
ACan cause stalk rots, foliar blights, seed rots, and vascular wilts
ACan be transmitted via insects, mechanical injury, splashing

ACan be soilborne, airborne, seedborne, or within planting stocks
T v i’ ‘w . ,.,.rN & T
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General Plant Pathology 101: Types or Pathogens

Common Examples of Bacterial Diseases of
Field Crops In the Northeast

ABacterial Blight and Bacterial Pustuté soybean
ABacterial leaf strealof wheat and barley

ABacterial wiltof alfalfa

ASt e wa r of tosn (transinitted by corn flea beetle)
AHolcusleaf spotof corn
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General Plant Pathology 101: Types ot Pathogens

Management of Bacterlal D|seases

AResistant varieties
ACrop rotation and residue manageme
AManage insect vectors

APurchase certified, pathogefree seed
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General Plant Pathology 101: Types or Pathogens

A/IFUSGS very small particles that consist of genetic
material encased In a protein capsule which can onlx s
reproduce within a living organism ﬁia AWM

AOften cause distortion or discoloration of plant parts\} 1

ACupping or curling of leaves, mosaic or mottled dlscolora ;

ACan be transmitted via insects, microorganisms or
mechanical injury




Common Examples of Viral Diseases
of Field Crops In the Northeast

ABarley yellow dwarf virusof small grains (transmitted
by aphids)

ASoilborne wheat mosaic virusf cereals (transmitted by
protozoan)

AWheat spindle streak mosaic virus of wheat
(transmitted by protozoan)

ASoybean mosaic virugransmitted by aphids) -
ASoybean vein necrosis virgransmitted bythrips)f&e




General Plant Pathology 101: lypes or Pathog
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Management of Viral D|seases

AResistant varieties
AManage insect vectors
APurchase certified, pathogefree seed




ﬁNematodeS very small worrdike animals

AOften infect through the roots and plants more susceptible to other
diseases

AUsually found in the soil, but there are foliar nematodes
AExample:soybean cyst nematode

AManagement: resistant varieties, crop rotationaematicidalseed
treatments

Nematode.unl.edu
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“Examples of Common Diseases o
Fleld Crops in the Northeast
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Blumeria graminig. sp. tritici

Specific to wheat, no other host

Infection on leaves and stems via spores
Favored by high humidity and moderate
temperatures with dense stands and high N
Airborne, and survives on infected debris and
stubble

Management: resistant varieties, foliar
fungicides

o N
Powdery Iildew of Mtheat |
Tk 5 #

Do To  To Do To Ix



General Plant Pathology: Fungal Disease Examples

F 4

Northern Gornlteaf: Blight 77

Exserohilunturcicum L Y/yPes
WOl {EBLISRQ f SaAz2ya i/

Infection via windblown spores that survive

on crop residues

Many races of the pathogen

Favored by leaf wethess and moderate

temperatures

Management: resistant hybrids (race

specific), residue management and crop

rotation, foliar fungicides

Do ToIo Do Do Ix
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General Plant Pathology:

White Mold of Soylhean

Sclerotinia sclerotiorum

Very wide host range
Infection on stems via spores
Favored by high humidity and moderate
temperatures with dense stands
Soilborne, and very londived in the soil as
sclerotia

Management: foliar fungicides, crop
rotation, tolerant or earlymaturingvarieties

Do To  To Do To Ix



FusariumHdead: BlightfolWWheat

A Fusarium graminearum

A Can infect all grain cropswide host range &
A Infection of heads via spores during flowerf
A Favored by high humidity during flowering
A Produces mycotoxins
A
A

_ocal and regional inoculum overwinters o
crop debris

Management: resistant varieties, residue | »\\‘
management, foliar fungicides .
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General Plant Pathology: Fungal Disea
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Do To  To Do To Ix

Ustilagomaydis

Specific to corn

Galls on ears, tassels, leaves
Infection via spores that survive in the soll or’
crop residues

Favored by heat and drought, and
mechanical injury (deer feeding)
Management: resistant hybrids, avoid
mechanical injury and excess nitrogen
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General Plant Pathology: Oomycete Dlsease Examples

Phytophthora sojina |
Infection through roots and crowns via spores
Causes root and stem rot, seedling or plant
death

Favored by wet soil conditions

Soilborne, with londerm survival within the son
Management: resistant varieties, improve '
drainage, crop rotation

Do o To I Po Do
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Downy Mildew of Seybeans
Peronospora manshurica

Specifiado soybeanc no other host
Infection through leaves via spores
Causes leaf spots

temperatures U
Seedborne, and can overwinter on crég
residues
Management: resistant varieties, seed
treatments, limited fungicides

Do To o Do Do To I»
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ant Pathology: Oomycete Disease Examp

Do T I o Do Do Ix

Phytophthora IReotRobORAlfaliefh

Phytophthoramedicaginis
infectsalfalfa and other leguminous forage
Infection through roots via spores
Causes root rot, seedling or plant death
Favored by wet soil conditions
Soilborne, with londerm survival within the
soll

Management: resistant varieties, seed
treatments, improve drainage, crop rotation
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General Plant Pathology: Bacterial Disease Example

Bacietfiidl BlightcotESoybea

o o To T I I

Pseudomonasyringae

Very common and widespread
Foliar infection spread by rain or de!
Favored by cool, wet weather
Survives on crop debris
Management: resistant varieties, c
rotation and residue management




(General Plant Pathology: Viral Disease Exampie

Barley Wéllowobwarf/\/irus
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A Very common and widespread amc_p i AR R )
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SoybeancCyst Nematode

Heteroderaglycines

Females infest roots

Causes stunting and chlorosis
Very longlived in soll
Management: crop rotation, resistan’
varieties (race specifichematicidal
seed treatments

o o T I I




Mycotoxins

79 77 gy

Gibberella e?‘oi of corn
B

G.C. Bergstrom



Mycotoxins
Mycotoxin: Level of Common effects on animals:
ALow molecular weigh fungy A e A

by-p roducts Deoxynivalenol 1-3 ppm Feed refusal in monogastric
(vomitoxin) animals; severity increases with
" level. Swine are the most sensitive
APredominantly secondary O et ot sensiv
metabolites tolerate > 10 ppm.

Zearalenone Hyperestrogenism and infertility.
Swine (gilts) are most sensitive.

low concentrations Adult cattle tolerate 50 ppm.

AToxic to vertebrates in very

AP o d uce d un d er faVO rab I e Fumonisins Brain deterioration, death (horses);

. .- liver damage (horses, swine, cattle,
environmental conditions e T by

AOnly problematic when
above levels of concern



Mycotoxins

« Ethyl alcohol
AThe dose matters! y

« Saccharin
- Benzene
 Chloroform

AUsually measured in pf
or ppb

AApproximate LB of
some common
chemicals:

- DDT

* Formaldehyde

+ Sterigmatocystin
+ Aflatoxin

10 grams
4
0.3
0.2
0.1
0.008
0.00009
0.000005




Predominant Mycotoxins in the Northeast

ADeoxynivalenol(DON):Fusarium graminearurtand other species)
ACommon in wheat, barley, corn grain and silage '
AFeed refusal, vomiting, digestive issues
AWorse in animals with simple stomachs (swine, dogs)

AZearalenongZON) Fusarium graminearum
ACommon in corn grain and silage
A Estrogenic compound that causes reproductive disorders (s

AFumonisins Fusarium verticillioide@nd other species) \
AUncommon in corn grain and silage in northeast 4 /
AFatal brain disease in horses, liver damage (horses, swine, cattle, poultry)




Other Mycotoxins in the Northeast

AAflatoxins Aspergilludlavus
AUncommon in corn grain and silage in northeas
ACarcinogenic; liver damage (humans and
livestock)
AOchratoxins Penicilliumspecies
ACommon in corn grain and silage

AEstrogenic compound that causes reproductive
disorders (swine) ~




ASusceptible hybrids

AHigh levels of local inoculum
AMoist weather atsilking
Alnsect or mechanical damage | y o
ADelayed harvest N N

AContaminated storage structures, inadequate moistur "4 o T
levels and poor ventilation in storage e

AFailure to maintain anaerobic conditions in silage

________




Reducing the Risk to Mycotoxins

: : - Partll resistance to ‘
APartially resistant varieties [ Jel T HERETET

AAvoid continuous corn
AResidue management
AAvoid excessive N
ATimely harvest

AClean, aerated grain bins
AWellpacked silage




Testing for Mycotoxins

AOnsite test kits: test strips/Lateral Flow
Devices
AMost useful on dry grain
ALab submission: ELISA, HPLGWISC
AVery accurate and thorough

AMore expensive
AGood for wet or dry samples s
|

Samples collection must be representative of
the grain bin or silo/bunker!



Northeast Region Certified Crop Adviser (NRCCA)
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ANNOUNCEMENTS The learning modules and materials available through this course website prepare prospective Certified
Crop Advisers (CCAs) for the Northeast Region CCA exam. The exam covers four major areas of
expertise: nutrient management, pest management, crop management, and soil and water
management. Each area of expertise is ed into competency areas (CAs) composed of performance
objectives (POs). Click on the links below to access the various sections of the course.

INTERNATIONAL
CERTIFIED CROP ADVISER EXAM

The next Northeast Region
Certified Crop Adviser exam will be NUTRIENT MANAGEMENT PEST MANAGEMENT

held February 2, 2018 COMPETENCY AREAS COMPETENCY AREAS

Zxem ofaraton. = CA1: Basic concepts of plant nutrition : Integrated pest management

« CA2: Basic concepts of soil fertility Weed management
« CA3: Soil testing and plant issue analysis : Management of infectious plant

The Certified Crop Adviser (CCA) « CA4: Nutrient sources and application diseases

Program is a voluntary professional methods : Management of arthropods
certification program offered by the
American Society of Agronomy = CAS: pH and i g : Pesticide formulations and labels

PERFORMANCE OBJECTIVES

WHAT IS CCA?

(ASA). 1t is the largest certification « CA6: Nutrient management planning : Management of pesticide resistance
program in agriculture with over

12,000 certified throughout the Using_pesticides in an envir tally.

The American Society of Agronom
USA and Canada. sound manner

Protecting humans from pesticide
exposure

Certified Crop Adviser Program

CCA RESOURCES
= ICCA website
NRCCA website CROP MANAGEMENT SOIL AND WATER MANAGEMENT
ASA website COMPETENCY AREAS COMPETENCY AREAS
How to become a CCA

ICCA performance objectives i
« CA2: Crop staging, growth = CA2: Soil hydrology AEM
NRCCA performance objectives oG o Y. 0]

SEEE development - CA3: Drainage and irri

manual B

. Nutrient management (pdf) = mgm - CA4: Soil health and compaction

- Soil+water management (pdf) - CA4: Seeding factors - CAS: Soil conservation AEM

. Pest management (pdf) « CA5: Seeding rates and row spacing

+ Crop management (pdf) ~ CA6: Considerations in replanting decisions o 4

Additional resources « CA7: Forage harvesting factors - CA8: Concentrated source pollutio i \.n" I
+ CA8: Cropping_systems - CA9: Conservation planning AEM

« CA1: Crop adaptation « CA1: Basic soil properties

STONOMY

CERTIFIED
CROP ADVISER




KEEP
CALM

AND

GOOD LUCK
WITH THE EXAM!




