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Objectives: Elements of IPM

MBasic concepts of IPM

fSteps of IPM
£fSampling methods




What is Integrated Pest Management?

IPM is a sustainable approach to managing pests
by combining biological, cultural, physical and
chemical tools in a way that minimizes
economic, health, and environmental risks.
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IPM is...

AA pest managemenihilosophythat utilizes all
suitable technigues to keep pest populations below
economic injurious levels.

AEach approach must be environmentally sound and
compatible with producer objectives




The IPM Philosophy....

ARecognlzes there is no ‘cure-all’ | %
ADependence on any one method results in undesirable effects

Aldentifies and corrects the problem
AUnderstand pest biology and ecology
AManipulate the environment to benefit the crop over the pest

ARecognizes that eradication is seldom necessary, desirable
or possible

ASome damage is unavoidable and acceptable

Slide adapted fromvww.cias.wisc.edlPM presentation


http://www.cias.wisc.edu/

How IPM Works....

AEarly detection of pests

AProper identification of pests

AAccurate assessment of potential economic impact

ATimely employment of appropriate, economically
efficient and environmentally sound management
strategies




General IPM Strategies

ADo nothing I~ L P
Alf at low levels, control may not be justifie S s ST

AReduce numbers
ATreatasneeded basis when thresholds reached, or as preventative
based on history of problem
AReduce crop/host/ecosystem susceptibility
ARely on host resistance, proper fertility, planting date, etc.

ACombined strategies

ADiversify and integrate management options (cultural, chemical,
mechanical, biological) M




IPM Involves:

AVionitoring, thresholds
ADiversity of control options
MPesticides as a last resort




Factors Affecting Pest Population Development

APest and host biology

AField history

APresence of biocontrol (pathogens, predators,
parasites)

Alnitial pest levels (seed bank, moculum) -

ATemperature and weather patterns G T

ASoil characteristics
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Pyramid of Pest Management Tactics

Toxicity
Intervention ‘

A

Conventional
pesticides

Biorational pesticides, IGRs,

CHEMICAL microbials

Predators, parasites,

Vncréasing .
diseases of pests

BIOLOGICAL

Hand weeding, weed
trimming, insect traps,

PHYSICAL - MECHANICAL mulch, rototilling

Plant selection,
overseeding, fertility,
pH, irrigation

Prever

Pyramiitl diagianmand €ifié €-dromMSPSIBNP M




How do we know when we need
to take action with a pesticide???



How do we know when we need
to take action with a pesticide???



Economic Injuiy Lawvel

Cost of pest control =Savingsfrom damage avoided or crop protected

(break-even point)
The amount of

pest injury that
justifies cost of
a pesticide
application
given control
costs and value
of the crop

Economic Injury Level

Pest Population Density

Time

Cornell Cooperative Extension Livestock and Field Crop IPM




Economic Thiredhddl

Pest density at which a control action must be taken
to avoid economic loss

By setting the ET
at a lower value
than the EIL, we Econoniic Injury Lawvel
are predicting
that once the
population
reaches the ET,
chances are good »

Need time to;

that it will grow - Discovar thereiisaapprdiiem

to exceed the EIL. { Take action

Economic Threstoldl

Pest Population Density

Cornell Cooperative Extension Livestock and Field Crop IPM



Mow is the EIL determined:

AGain Threshold: what will be the increase in ™
yield caused by the treatment, and will it be
economical

AConsiders cost of application and crop prices

Gain
threshold = Insecticide Applin. ($18/acre) = 3.6 bu/acre

Harvested corn marketed ($5/bu)




How are Economic Thresholds
determined???



How are Economic Thresholds
determined???



Economic Injury Level: Example: Soybean Aphids
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EXtension

Economic threshold for soybean aphid. J. Econ. Entomol

EIL: 674 = 95
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Time (days, weeks)

Valid from R1 through R5, NOT appropriate for R6 beans

FIL= (100C+a)x 1 x 1
VYp b K

C: Cost of treatment per acre

V: Value of crop (bu/acre or tons/acre)

Yp: Yield potential

a : y-intercept of the yield-loss equation

b: Slope of the same yield-loss equation

K: Proportion of reduction in potential injury or
damage.

@ Economic Injury Level equation (Pedigo, 1999)

WISCONSIN

EXtension

Veg
stages

250 aphids per plant
throughout field &

’ Do Not
ACTIVELY Increasing

treat

R3-R4 R6 R7
R1 - R2
bloom Fags seeds full matur- maRfsure
forming, forming, seed ing
growing fl”lng Slide: Chris DiFonzo, Mlch:gan State University

Photos: lowa State University

M



| . yx 1 x 1
IS W A VISUAL GUIDE A VISUAL GUIDE i
VRN SN ¥, 7O COUNTING SOYBEAN APHIDS TOCOUN'I'INGSOYBEANAPHIDS
3 or tons/acre)
= 40
R A ND
ol (. | | B B oss equation
0! - K R S TR e L 5 e A -loss equation
10,000 curn [l RS Yo ey in potential injury or
Graphic from: Ragsdald
@ Measure of

insect densi Pedigo, 1999)

WISCONSIN

EXtension

Soybean aphid densities vary from leaflet fo leaflet. To

Economic threshold for soybea Oatiriods ephade g’gg&g’:ﬂ&t&wmo’m‘dsw

EIL: 674 £ C

ET: 273 %

e )\ TS NI:SH NORTH CENTRAL SOYBEAN

RESEARCH PROGRAM
Valid from R1 through RS;"NC

aluyca DT

R6
full matur-

. " e -
for'mmg, formmg, seed ing matur M
i i Slide: Chris DiFonzo, Michigan State University

R8

growing filling
Data from Ragsdale, et al. 2007. JEE 100(4): 1258-1267

Photos: lowa State University




Why use an Economic Threshold?

AEIL —research based information on the relatlonshlp between pest
population levels and crop yield loss pesect

», yw"w

AResults in Improved Management Decisions: hg,N /’V
A Avoid unnecessary pesticide applications ($%$) ’I—‘& »
A Avoid risk of environmental impacts @ :
AReduced risk of pesticide resistance
A Avoid risk to nortarget organisms b
AConsiders potential pest resurgences and secondary p y
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Stepsod ﬂntegrﬁtaeloPBﬁsMan@mm ant

* Preparation
)

* |ldentification
)

. Samplling

* Analysis ¢ Re-Evaluation

.

* Management Alternatives

|
* Implementation
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StepsodilhntegnateBeRidsliaiviaieagamen

Table 4.8.1 Alfalfa pests and crop monitoring activities
Routine Occasional

Early season through first cutting

] [ ]
[ ] Population counts (crowns per square foot), Alfalfa snout beetle, Phytophthora root rot,
° weed assessments; alfalfa weevil, winter Kill Sclerotinia crown and stem rot, leaf spots,

crown rot (established stands); seedling cutworm, boron deficiency
diseases, gablishment problems (new
seedings); watch for
What should you expeet
Population counts (crowns per square fot), Downy mildew, Phytophthora root rot,
al falfa weevil; watc Sclerotinia crown and stem rot, leaf spots
common/annual problems?
- Potato | eafhopper; w Alfalfa weevil, Phytophthora root rot,
pests Sclerotinia crown and stem rot, leaf spots
AAny new problems to be aware of? Secont o et g
" Potato | eafhopper, w Leaf spots, anthracnose, Verticillium wilt,
. . . . pests summer black stem
AI I t/d d t f t After last cutting
ave p e S I S e aS e I e n I I Ca I O n Weed assessments, population counts Alfalfa snout beetlé stressed plants,
(crowns per square foot), soisampling; Sclerotinia crown and stem rot

watch for fAoccasiona
reSO u rceS March April May June July Augug September Octobeg

stand ount/ assessment

AUnderstand the crop-developmental —= m— ——

weed survey weed survey

stages-when stressed or susceptible —

AUnderstand the pest proper ID, life ™
cycle, when present and susceptible tc
control

leaf blights

stalk and rootdiseases

tassel and er diseases

AUnderstand scouting calendars  —— e —

I

western and norhern corn rootvormlarvae  western and norhern corn rootvorm adults
| | | | |

March April Ma June Jul Augug tember Octobe




Planning Resources:

ACCE’ s, CCA’s, groc
ACornell Guides

ANYS IPM

AFieldcrops.org

AScouting calendars and guides 2018

: : Cornell Guide for Integrated Field
AWOI'kShOpS, field days, meetings, oth  crop Management

trainings
AAppS and mOdeIS Cornell Cooperative Extension

ATrade journals, newsletters, weekly p  sssmsmme e
report and other publications ipM




StepsodilhntegnateBeRidstiaiviaeagamen

Symptoms and Signs Shepherd’s crooking: anthracnose stem blight,

[ ] [ ] [ ] on Specific Plant Tissues frost damage (late season), Fusarium root rot and
[ ] wilt, Phytophthora root and stem rot, stem canker
e n t I I c a t I 0 n Roots (northern), tobacco ringspot, tobacco streak
[ Most root diseases have similar symptoms, so

(Fig. 3.15)

| itis often hard to diagnose a specific root disease
| based solely on symptoms. In most cases, symptoms

— on roots include general rotting, reduced root size,
| A
—

Root symptoms/signs: charcoal rot, Fusarium

root rot and wilt, Phymatotrichum root rot,
Phytophthora root and stem rot, Pythium

other nematodes, sudden death syndrome,
Thielaviopsis root rot

Galls or cysts: rhizobium nodules (normal,

L] L]
seedling blight and root rot, red crown rot,
- Rhizoctonia seedling blight and root rot, root
knot nematode, soybean cyst nematode and
I g healthy part of roots), root-knot nematode,
: yst nematode (small cysts)
ég«{,? (Fig. 3.11)
ave Keys, 1act sheets or other 4
)

Stems and Petioles

= soybean

n [ u n = Stem and petiole symptoms/signs: anthracnose
stem blight, brown stem rot, charcoal rot,

I e n I I C a I O n a I S Fusarium root rot and wilt, Phytophthora root
and stem rot, pod and stem blight, red crown rot,
stem canker, white mald

-
I 4 Small black specks on outsides of stems
I I ‘ rS al l rO ‘ r S al I I I I I O r aC C u rc (stem specks): anthracnose stem blight (scattered),
charcoal rot (scattered), pod and stem blight

(in rows) (Fig. 3.12)

L] L]
' l I Larger lesions or blotches on outsides of stems
| (stem lesions): aerial blight, anthracnose stem

blight, Cercospora leaf blight, frogeye leaf spot,
Phyllosticta leaf spot, Phytophthora root and stem

[ n n
rot, pod and stem blight, red crown rot, southern
e y O n O r O r I ag I I OS I ‘ ‘ I I I blight, stem canker, target spot, tobacco streak,

white mold (Fig. 3.13)

Internal stem discoloration: brown stem rot
(lower stems and nodes with brown pith),
Fusarium root rot and wilt, Phymatotrichum root

rot (lower stems on recently killed plants), stem
canker, sudden death syndrome (vascular tissue in

FIG. 3.11. Soybean roots with (A) cysts, (B) galls, and

lower stems) (Fig. 3.14) i (C) nodules.
"I;;N PART TWO Soybean Diseases and Disorders

Fr om: Far mer s Gui



Sampling:
A= Scouting!
AQuantifying old problem or

discovering new problem?
AFollow proper scouting procedures

- L] L]
fO r I AC H I I I d IVI d l l aI eSt Pattern 1 example. Sampling pattern for pests expected to have uniform distribution
in the field. X = sample area.

AOne time vs. consecutive scouting
ARandom vs. sequential sampling

Alncidence vs. severitydiseases and
Insects

AMales vs. females different damage?
Il)M




Scouting Field Kit

AClip board with paper/scouting form

APhone/camera/GPS/Apps

AHand lens

ABags or containers for samples #C ro pSCO u ti n g
ATrowel/shovel/knife

AFlagging tape
APocket guides
ASweep net




StepsodihntegnateBeRidstiaihviaeagamen

AAnalysis:

AEvaluate the risk Economic Injury Level / Economic Threshold
Relative Crop Loss Impacts

Als there a problem? How bad?
AConsult threshold guidelines

AWeigh economic, environmental
time concerns

Als damage more costly than contrg
AWhat happens if you do nothing?
AEconomic Injury Level (EIL)
AEconomic Threshold (ET)

nsity

LAATRRAFLNLLA. AP oy

Pest Population De




AManagement Alternatives:
AWhat can be done?

ACultural, mechanical, biological, chemical
AWhat are the economics of each option?
AWhat are the windows of opportunity for actior ¢
ADoes the system allow for the options?
AEx: will early harvest interfere with other plantings?

AWhat is the optimum IPM option(s) for an individual farm
based on their situation and resources?




StepsodilhntegnateBeResiaarsagamen

AManagement Alternatives:

ACultural —genetic resistance (GMO), planting date, early
harvest, Improving drainage, rotation, populations,
sanitation, fertility and pH

AMechanical — roguing handpicking off pests, row covers,
traps, tillage

ABiological — biocontrol (ex: entomopathogenic
nematodes, beneficial fungi/bacteria/insects)

AChemical — pesticides, attractants, repellents, baits



StepsodfihntegnateBeRestiaNiapagamen

Almplementation/Intervention:

ATimely action with precision and thoroughness!
AActions at appropriate growth stages (ex: weed emergence)
AUse quality control (ex: calibrate sprayer)

Antegrated approach: use pesticides only where

necessary ]
AlLeave nortreated areas for compariso it S
AKeep good records of actions taken -




Stepsod T hntegnateBeRdstaiapagamen

PARe-evaluation:
AWhat worked or went wrong?

AWere pests and thresholds correctly identifiec @’
AWas sampling unbiased to arrive at decision”

AWas control choice sound, or based on salesperson
pressure?

ACompare treated to nottreated areas

AWhat changes to the management system would make |
better in the future???



Sampling Method Matters

AScouting/sampling varies by crop and by pest!
ACorrect sampling accurately quantifies pest problems

Alnsects:
AScouting calendars available for specific pests
ASweep net-mobile insects (ex: potato leaf hopper)
ABeat cloth-less mobile insects (ex: spider mites, aphids)
ATraps-pheromone, lights, sticky

ADiseases:
A Scout throughout growing season
AMay be in patterns or randomly distributed

AWeeds:

= A Scoutin spring and fall
ADocument weed type rather than counts of




Image from Ontaric€CroplPM

Field Sampling Patterns

ARandom: for mobile insects, some diseas { }
AConsecutive: immobile insects

ADistribution in the field: L

ARandom- ex: European corn borer, potato leaf hopper, most foliar
diseases

AWalk a random pattern in the field

AConcentrated- ex: black cutworm, white grubs, many soilborne
diseases

AFocus on low/wet or dry areas that pests/disease prefer

AEdges First ex: spider mites, army worm, alfalfa snout beetle
AWalk fence rows, field borders and ditches




Monitoring Methods and Quantification ,,.‘—"W;
BRI
AAbsolute: direct visual counts of pest/disease per plant/field

AAdvantage: broad range of applicability
ADisadvantage: time consuming

ARelative: estimate per unit of time/effort (ex: sweep net, traps)
AAdvantage: easy and less time consuming

ADisadvantage: efficiency affected by pest behavior, requires more info to
relate estimates to potential damage

APopulation Indices: percentage of plants infected, % defoliation, %
root rot, etc.
A Advantage:more directly related to yield loss

A Disadvantagemay not allow time to take action (quantifying damage too
late)




Responses to Injury from Pests and Diseases:

AResistance: ability to overcome, completely or to some
degree, the effect of the disease or pest

ATolerance: ability to sustain the effects without dying or
suffering serious injury or loss

ASusceptibility: inability to Wlthstand the effects of a
pathogen or pest MR W i

ARating Scales:
AS, MS, MR, R
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In Summary: 4 Basic Principles of IPM

1. Thorough understanding of the crop, pest and
environment and their interrelationships

2. Requires advanced planning

3. Balances costs/benefits of all control practices,
including doing nothing!

4. Requires routine monitoring of crop and pest
conditions Sy A



In Summary: The Benefits of an IPM Program

AProtects the environment and personal
health through elimination of unnecessary
pesticide applications

Almproves profitability by eliminating
wasteful pesticide applications

AReduces crop loss because of scouting
practices and thresholds

APeace of mind!




Study Resources for CCA Exam

NRCCA Pest Management Study Guide
ICCA Performance Objectives Study Guide
Cornell Guide for Integrated Field Crop Management

Nutrient Management & ) qJio Q\gertz_'ﬁed Crop Aduviser (Z\TRCCA)

Pest Management

Crop Management T 2 ‘ A Search:
INTERNATIONAL Soil and Water Management 3 7, . "‘S.,. Voo 2 ¢ r
CERTIFIED CROP ADVISER EXAM 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 divided into competency areas (CAs) composed of performance
objectives (POs). Click on the links below to access the various sections of the course.

NUTRIENT MANAGEMENT PEST MANAGEMENT
COMPETENCY AREAS COMPETENCY AREAS
CA1: Basic concepts of plant nutri CA1: Integrated pest management
PERFORMANCE OBJ ECTIVES CA2: Basic concepts of soil fert CA2: Weed management

CA3: Soil tes CA3: Management of ir
CA4: diseases
Management of arthropods
CAS5: Soil pH and liming CAS: Pesticide ulations and labels
CA6: Nutrient management planning CA6: Management of pesticide resistance

CA7: ing_pesticides in an environmentally

The American Society of Agronomy

d manner

CA8: Protecting humans from pesticide

Certified Crop Adviser Program exposure
CROP MANAGEMENT SOIL AND WATER MANAGEMENT
COMPETENCY AREAS COMPETENCY AREAS
CA1l: Crop adaptation CA1: Basic soil properties
CA2: Crop staging, growth and CA2: Soil hydrology AEM
" development CA3: Drainage and irrigation AEM
N\~ -\ 4 CA3: Tillage systems CA4: Soil health and compaction
(pdf) CA4: Seeding factors CAS: Soil conservation AEM
= r! Pest management | CA5: Seeding rates and row spacing CA tershed hydrology AEM 4
CERTIFIED p management | CA6: Considerations in replanting decisions CA7: Non-point source pollution Al
PROFESSIONAL Additional resources CA7: Forage harvesting factors CA8: Concentrated source pollutid

AGRONOMIST

CAS8: Cropping_systems CA9: Conservation planning AEM




KEEP
CALM

AND

GOOD LUCK
WA N 2.0\ STUDY HARD!
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