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Models as Orchard 

Decision Aids  
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To inspire you to look at 

your orchard management 

decision making as an 

improvable process. 
 
 

 

 
 

Goal 
Goal for this presentation 



* Making decisions  

is the most important 

thing you do. 

Point 1 Making decisions 



You  do NOT  

grow apples!  



The LEAVES produce energy to grow fruit 

The TREES grow flowers that the BEES pollinate 



What you do is 

manage inputs and 

other production 

activities, like an 

executive in any other 

manufacturing 

industry. 

 

  What you do is make 

decisions. 

 



Decision making  

is not a side issue.   

 

It is the  

most important  

thing you do!  



 

* You can improve 

orchard decision 

making. 
 
 
 

 

 

 
 

Point 2 Improving decisions 



ñModelò =  organization of the 

information available. 

 

You canôt help but use  

experiences and rules  

to guide your decisions. 

What is a model? 



There is always a ómodelô 

at use. 

You use ómodelsô everyday. 



Examples of informal models 
(unconscious sometimes?) 

 

*  Thatôs the way I was told to do it. 

 

*  Captan for primary scab is  

good for 7 days,  2 inches rain,  

or one growth stage. 

 

*  Summer insecticide is good for 14 

days or 2 inches rain.  

      



Identify the pest management  

decisions you make 

Write them on paper. 

 

Examine the ñrulesò that guide  

those decisions 
What are they?   

Write them on paper. 
This forces you to examine them objectively. 

Try it, you might be surprised! 

 

Get it out of your head onto paper! 



What rules do you use 

 for these management decisions? 

*  First spray of the year 

*  Timing of oil application 

* When to renew scab fungicide 

*  Fire blight protection  

*  Last scab spray  
      - when to stretch fungicide coverage 

*  Timing & materials for thinning spray(s) 

*  Starting/renewing plum curculio protection 

Common orchard decisions 



What rules do you use 

for these management decisions? 

*  Summer fungicide intervals 

*  When to monitor mites, leafrollers,  

         2nd generation leafminer. 

*  Date of final spray  

       (flyspeck, apple maggot) 

*  Where and when to invest  in ReTain  

*  Schedule harvest labor 



How well are these rules working? 
Do they provide adequate results? 
 
Do they make efficient use of time  
  & money ? 
 
Do they include the best available, 
  updated options?  
 
Is there room for improvement ? 
 
Is everybody on your team  
  playing by the same rules ? 

Question Your 

Own Authority! 

Evaluate your 

rules 



 

* Models are simply tools to 

organize information to help 

make decisions.  

 
 

 

 

 
 

Point 3 

Debunki

ng model 

myths 



Debunking model myths: 

 *  They are not all knowing beings 

 *  They do not erode your role as  

 THE decision maker. 



Models are just tools people have built 

to help make decisions 



You donôt have to be a 

genius to use models 

Using decision models 

does not have to be 

complicated 



It can be as simple as  

comparing a few notes, 

 or looking at a web page 



The most important computer 

is the one between your ears! 



 

* Models can improve 

your business 

 
 

 

 

 
 

Point 4 

Improving 

your 

business 



The Fear:   

ñI donôt need another hole to swallow 

my timeò. 

The Truth: 

Time invested in better decisions  

pays more than it costs. 



Spraying is expensive, 

   but even more expensive is 

   not spraying when needed,  

   or poor crop management 

   due to poorly informed decisions. 



ñIôm a grower, 

not a bean counter.ò 

ñIôd rather be pruning or on a tractor 

 than planning.ò 



Reported and 2005 projected 

Net Return compared to Total Production Costs 

in New England Apple Orchards 

Only smart decision makers can survive 

in todayôs fruit market 



If there has to 

be bad news, 

itôs better to get 

it as early as 

possible to have 

maximum 

opportunity to 

avoid or adjust 

to it. 
 ñWith new farm computer, I get the 

bad news before it happens.ò 



Models are just as useful for 

small operations as big ones 



Sorry, but models wonôt solve all your problems 

They wonôt even make decisions for you. 

That is still up to you. 



Disease models discussed in the  

2001 New England Apple Pest Management Guide 
and/or published real time at http://pmo.umext.maine.edu/apple  

 

Key scab management dates, 

Scab ascospore maturity, Scab infection period details,  

Comprehensive scab infection potential release, 

Scab protective and postinfection fungicide timing. 

 

Fire blight 

Cougarblight and Maryblyt daily infection risk evaluation & 

symptom dates, 

Antibiotic application window 

 

Flyspeck protective and postinfection fungicide timing 

Pest model examples 

http://pmo.umext.maine.edu/apple


Chart updated daily showing combination of scab potential (ascospore 

maturity, tissue growth and susceptibility) and rain events to release scab 

potential. 



Four conditions that must all be true 

for MaryBlyt to say there is blossom 

infection risk 
 

1. Open bloom?  Yes or No 

2. Todayôs average temp. > 60F?  Yes or No 

3. Rain, heavy dew, or over 0.1 inch rain 

day before?  Yes or No 

4. Four day degree hour total > threshold? 
   (degree hours over 65 F)        Yes or No 

 

Maryblyt fire 

blight model 



ñGrowers who do not 

use Maryblyt  

should get a copy  

and learn to use it.    

 

The 2000 fireblight season  

was stunningé..ò 
Mark Longstroth, MI Fruit Extension  

 



Cougarblight model is similar 
 

1. Open bloom  

2. Wetting 

3. Four day cumulative heat units 

compared to site-adjusted threshold. 

  Threshold is 200 - 300 - 400 - 500 degree 

hours depending on fire blight history. 
Cougarblight fire blight 

model 



Example of 

Cougarblight 

output. 

 

Data from 2000 

Michigan fire 

blight outbreak 



Insect models discussed in the  

2001 New England Apple Pest Management Guide 
and/or published real time at http://pmo.umext.maine.edu/apple  

 

Plum curculio protection period and respray intervals 

 

Codling moth & Oriental fruit moth optimum treatment 

 

Spotted tentiform leafminer and oblique banded 

leafroller optimum sampling dates 

 

Apple maggot fly respray intervals 

 

European red mite generation times and critical 

monitoring periods 

  

http://pmo.umext.maine.edu/apple


To calculate degree days with base 43F 

 

  

If Min temp >= 43, 

       DD  =  {Max+Min} / 2  -  43 

 

If Min temp < 43, 

        DD  =  {Max - 43} / 2 

 
 

 

 

 
 

 

 

Simplified formula 

for calculating degree 

days by hand (easier 

to let a web site do it 

for you) 



Degree day base 43 examples 

 

 Max 70,  Min 50 

   DD =  {70+50} / 2  -  43 

   DD =  60-43  =  17 

 

Max 60,  Min 40 

    DD =  {Max - 43} / 2 

    DD =  60-43/2  =  8.5 

 
 

 

 

 
 

 

 



Key Insect Pest  

Degree Day base 43F markers 

 

Codling moth 

Petal fall + 530 DD43  

for single 1st gen. treatment 

 

Petal fall + 2000 DD43  

for single 2nd gen. treatment 

 Codling moth DD targets 



Oriental Fruit Moth 

 

If needed,  

optimum timing to treat 

2nd gen. OFM is  

Petal fall + 1060 DD43  

 

 

 

Oriental fruit moth DD targets 



Obliquebanded  LR 

 

Petal fall + 1025 DD43  

to monitor 1st gen. 

 

Resample at +100 DD43  

 
Obliqueband leafroller DD targets 



Spotted tentiform leafminer 

 

Petal fall + 1260 DD43  

to monitor 2nd gen. 

 

Resample at +150 DD43  

 

Spotted tentiform leafminer DD targets 



Degree day models can be combined with other 

weather variables for more complete guidance. 

Example: 

Rain and time depletion of insecticide residue combined 

with required duration of Plum curculio control. 

Plum curculio �± degree days plus rain 

for coverage depletion 


