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Fruit Growing Regions in the Upper Midwest & Canada  

50% of all US Citizens live within 500 miles of 
Lansing, Michigan 

 
 

ά²ŀǘŜǊΣ ²ŀǘŜǊΣ ²ŀǘŜǊ ŜǾŜǊȅǿƘŜǊŜ ȅƻǳ ƭƻƻƪΧέ 
Great Lakes = 22% of the Fresh Water  

On Earth 



Michigan      

A Land of Contrasts 

Å3rd Largest US Specialty crop 
 State in the US 

ÅMassive Natural Resources  

 (4 Biomes & 4 Gt Lks = > Diversity) 

ÅGreat Natural Beauty: Tourism 

ÅFresh Water: unprecedented in 
 the World 

%  Production USA 

1ST  Tart Cherries 

1st   Blueberries 

1st   Christmas Trees 

1st   Turf  

1st   Dried edible beans 

2nd   Floriculture 

2nd   Asparagus 

2nd   Peas 

2nd   Ornamentals 

3rd   Apples 

3rd    Peaches 

3rd    Leafy Vegôs 
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Steps of an IPM System 
>Pest Identification 

>Field monitoring & population assessment 

>Control: action guidelines based on EIL &  MRL 

>Preventing pest problems 

>Integration of strategies, tactics and tools 

>Spatial biological, chemical, cultural, Physical etc 

Lecture 20 
Pest Management 

% IPM Adoption:  MI one of the Nations Leaders 
Level I =  100%- IDs, Monitoring, Thresholds 
Level II =   72%- Bio Control, Phenology, Models 
Level III =  58%- Funct. Ecology, Real time monit 
Level IV = 15%- Area-Wide Pheromones + BioP 



Integrated Pest Management Levels 

 

Level I  

Level III  

Level IV  

Level I  

The Integration Ladder 

Tactics & Tools 
(~1,500) 

LŘŜƴǘƛŦƛŎŀǘƛƻƴΣ aƻƴƛǘƻǊƛƴƎ ϧ ά¢ƘǊŜǎƘƻƭŘǎέ 

Integrated 
Strategies, tactics 

& tools on the  
key specieses 

Multispecies integrated Strategies, Tactics & tools 

Environmental 
Operational 

Systems 
Integration & 

Modeling 
 

Regional Integration 
Area-Wide 

Regional 
Ecosystems 

Management/
integration 

Prior to the Passage of the FQPA 
MI had a very sophisticated IPM systems 



Integrated Pest Management Levels 

 

Level I  

Level III  

Level IV  

Level I  

MRL Limited Tool Box 

Tactics & Tools 
(~30) 

LŘŜƴǘƛŦƛŎŀǘƛƻƴΣ aƻƴƛǘƻǊƛƴƎ ϧ ά¢ƘǊŜǎƘƻƭŘǎέ 

Integrated 
Strategies, tactics 

& tools on the  
key specieses 

Multispecies integrated Strategies, Tactics & tools 

Environmental 
Operational 

Systems 
Integration & 

Modeling 
 

Regional Integration 
Area-Wide 

Regional 
Ecosystems 

Management/
integration 

Prior to the Passage of the FQPA 
MI had a very sophisticated IPM systems 



Descended Mt FIFRA 
Federal Insecticide, Fungicide & Rodenticide Act 

We are Ascending Mt Food Quality Protection Act 
 Fraught with Unforeseen Consequences 

Dangers for Growers, Bees, Markets Alike  

Environmental Protection, immense pressure 
on Commodities & Growers to Adapt 



9ȄŀƳǇƭŜΥ aw[ 5ŀǘŀōŀǎŜ ŦƻǊ bŜǿ ½ŜŀƭŀƴŘ !ǇǇƭŜ DǊƻǿŜǊǎ нллфΧƛǘΩǎ ǳǇŘŀǘŜŘ ŀƴƴǳŀƭƭȅΗ 

New Zealand Strategy 
1- Take their worst-
case MRL country 
2- Develop Chart from 
in-orchard sampling 
(annually = real data!) 
3- Annually Publish a 
Wall Chart to put 
right in the Spray 
Shed, Office, Back 
door of the houseΧǎƻ 
they and their hired 
ƘŀƴŘǎ ŘƻƴΩǘ ǎŎǊŜǿ 
UP! 



MSU Traditional Assays 

aL !ǇǇƭŜ ¦{ ϧ 9ȄǇƻǊǘ /ƘŀǊǘΥ tǊƻōŀōƛƭƛǘȅ ƻŦ 9ȄŎŜŜŘƛƴƎ aw[ ōȅΧ   

Contract to get 
Residues when 
bŜŜŘŜŘΧΦ MSU-Residue 

Laboratory  (Chris 
Vandervort) &  
IR-4 laboratory 
when data was 
publically 
available 
 

LC ¸ƻǳ 5ƻƴΩǘ 
Have Certain  
Residues? 

Mobilize Our Resources 
To Meet the MRL Issues 

DǊƻǿŜǊΩǎ 5ŜǎƪΣ 
Spray Shed, 
¢ǊŀŎǘƻǊΣ ¢ǊǳŎƪΧΦ 

Put the Info Wherever 
It needs to be! 

¦{9t!Σ /ƻŘŜȄΣ /ƻƴǎǳƳŜǊΧ 



Pyrethroids 

Indoxacarb 

Motor Neurons 

Neonicotinoids 
Naturalytes 

Cyclodienes 
Fipronil 

Chitin Skin 

Diacylhydrazines 
Azadirachtin 
Benzoylureas 
 Excitatory Neurons 

Carbamates 
Organophosphates 
 

Muscle Fibers 

Rynaxypyr Chemistries 
Prior to FQPA 

FQPA, led to cancelation of the Carbamates , Organophosphate & some SPs insecticides. 
FQPA & PRIA-1 & 2 helped industry introduce >9 new modes of action into the Market Place 

Before FQPA/PRIA, new pesticides were trialed through University Research and the Minor 
USE process, before registration. Under PRIA-1 and 2, USEPA provided the Means to ΨFast 

TrackΩ ǊŜƎƛǎǘǊŀǘƛƻƴǎΣ circumventing significant University & On Farm research.  

Since FQPA many  
άht-!ƭǘŜǊƴŀǘƛǾŜǎέ 
Have come onto  

The Market 

Historically Unprecedented 
Explosion of New Modes 

Of Action 

Explosive Proliferation of New 
Pesticide Modes of Action &  

>>> New Products 



Lethal Time: AZM Vs. RR & OP Alts 
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Azinphosmethyl

Imidacloprid

Thiacloprid

Thiamethoxam

Indoxacarb

Indoxacarb (High Dose)

Provado 

Reduced Risk 
Compounds 
Much Slower 

Acting 
>> Wash off risk, 

>>>Systemic movement & 
Long Residues 

Avaunt 

Actara 

Calypso 

Guthion 

An OP is used for Verola Mite Control in Hives to this day! 



P
ro

p
o

rt
io

n
 o

f 
re

co
ve

re
d

 a
ct

iv
e
 

in
g
re

d
ie

n
t 

(a
.i
.) 

0% 

20% 

40% 

60% 

80% 

100% 

Novaluron Methoxy- 
fenozide 

Thiacloprid Azinphos- 
methyl 

Phosmet Indoxacarb 

4.43µg/g 3.21µg/g  2.56µg/g 4.43µg/g 1.6mg/g 1.44µg/g 
a.i. Recovered  

per gram of fruit  

Skin 

Outer  
2mm Flesh 

Central  
5mm Flesh 

Core  
5mm Flesh 

Insecticide Efficacy = 
Where the Compound IS & its CONCENTRATION 

in Relation to the TARGET & its BEHAVIOR; 

With FQPA RR Compounds =  
Agr has become Much More Complex! 

John Wise & Chris Vandervort 

Rimon-IGR     Intrepid -IGR    Calypso-Nic         OP                    OP           Avaunt-Oxadia.            



 

 
LǘΩǎ ƭƛƪŜ 5ƛŀƎƴƻǎƛƴƎ ȅƻǳǊ 

Health! 

Diagnosing & Treating 
A Plant Production System 

How is Human Health Diagnosed 
 & Treated? 

How do we  
know ahead of time  

about  
Ecological Health of  

New Registered Materials 
in Agriculture? 

Functional Ecology 



The Analogy of Human Medicine 
Å Humans have Structures = heart, bones, cells, 

eyes, ears, spine, teeth... 

Å Humans have Processes = Digestion... 
ï Structure + Processes = Patterns 

Å Medicine uses Patterns or Symptoms 
determined through monitoring to make 
judgments ŀōƻǳǘ ǘƘŜ ōƻŘȅΩǎ Structures and 
Processes or our health: 
ï Blood pressure, Blood, Urine, Temperature  

Å These measurements allow physicians to chart 
ŀ ǇŀǘƛŜƴǘΩǎ unique medical history by recording 
our Patterns. 

Å /ƘŀǊǘƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ Patterns and comparing 
ǘƘŜƳ ǘƻ ƻǘƘŜǊ άƴƻǊƳŀƭέ ŎƘŀǊǘǎ ƘŜƭǇǎ ǇƘȅǎƛŎƛŀƴǎ 
to identify and diagnose problems with our 
ōƻŘȅΩǎ structures and processes.  

Å Modern Medicine is a science that 
recommends treatments based on patterns. 



Richness vs. Degree Days Post-spray
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Ecosystem Assessments 
Yellow Sticky Trap Method 

Locate Sites 

Hang  & Collect 

Traps 2x 

Read Traps Calculate 

Indexes 

ÅCompare orchard operations 
ÅUse for NRCS 
ÅUse for Marketing 
ÅvǳŀƭƛŦȅ ŦƻǊ D!tΩǎ 
ÅDefend Practices & Tools to  

Society, EPA, USDA, neighbors 

ÅDeploy Traps 2x/yr 
ÅCollect, Read & Record Info.. 
ÅQualify and Estimate $ back to grower 
ÅDatabase Info. Used for Defending 
 tree fruit industries 



Orchard Type & 

Location 

Diversity Evenness Richness 

Ave Control 

Orchards 1.68** 0.79 8.56** 

Orchard SW 1.25 0.94 4.17  

Orchard WC 1.17 0.92 3.69 

Orchard NW 1.24 0.84 4.78 

Comparison of 2007-11 Cherry  Orchards 

 to the Control Orchards (AZM -based IPM) 

On average, 2007-11 FQPA orchards had diminished FE 

values versus the 2007-11 non-transitioning Orchards. 



Cherry Orchard Transition to RR -Pesticides 

Species Differences  

2007 West Central Data  

From 8 Orchards 

        2007 

Å>Green lacewing 

Å>Asian Ladybeetles 

Å>> predators & parasites 

 

Spp Shifts in 2010 & 11 

 From 11 Orchards 

ÅShift to Brown lacewings 

ÅRatio Ladybeetle �6�S�S�¶�V  

change 

ÅFewer aphid parasitoids 

ÅFewer domestic & native 

 pollinators 

ÅVariable secondary pests 

ïAphids --Thrips  

ïMites --Borers 

ÅBig Question = Invasives: 

 SWD!, BMSB? 

2011 


