
Hor  cultural News, Volume 95, Fall, 2015 1

Tracking Fire Blight: Fighting Disease 
with Disease Forecasting
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 While we can see insects, weeds and other kinds of 
pests, the microbes that cause disease usually can’t be 
seen. We see the impact of diseases, symptoms such as 
cankers, rots, wilts and other damage, but that is long 
aft er the microbes have arrived and infected. To manage 
diseases eff ectively, we need to know when they will start 
to build up to dangerous levels before infection, then 
stop them. Using traps, pheromones or other insect pest 
management monitoring tools won’t work for microbes. 
Instead we monitor those elements that drive pathogen 
growth and infection, particularly the weather. Weather 
data, particularly temperature, rain and humidity can 
be used to predict plant disease risk. To do this, weather 
data are entered into models that calculate risk. To get a 
good disease risk estimate, we need good weather data 
and a good model. 
 Fortunately, there are good fi re blight models that 
can forecast pathogen growth and the risk of infec-
tion in apples. Knowing the risk of fi re blight enables 
more accurate and eff ective spray decisions. Forecast 
models for streptomycin or other sprays are not the 
whole answer to fi re blight management. Other tactics 
are required as described in “An Annual Fire Blight 
Management Program for Apples: An Update” in Fruit 
Notes, Spring 2015, but using a forecast model is a criti-
cal component. Fire blight models give growers a way to 
“watch” bacteria build up in an orchard without actually 
seeing them. Increasingly, pest management models, 
automated weather collection and weather forecasts, 
plus related treatment recommendations come bundled 
in computer-based decision support systems (DSSs).
 In this article, we look at some common DSS op-
tions used for fi re blight in the Northeast. Th ese include 
NEWA (the Network for Environment and Weather 
Applications) managed by the New York State IPM 
Program, Ag-Radar managed by the University of Maine 
Extension, and the commercial product SkyBit (ZedX, 
Inc.). We will look at how each of these decision sup-
port systems work, and compare their performance at 

the University of Massachusetts Cold Spring Research 
and Education Center at Belchertown, MA in 2014. 

Weather Data and Forecasts

 Th ere are basically two ways to collect weather data 
for a fi re blight model: purchasing on-site equipment, 
or subscribing to a site-specifi c weather monitoring and 
forecast service that does not require an on-site weather 
station, so-called “virtual weather”. While having a 
physical weather station on your property rather than 
using a virtual one may seem more reliable or accurate, 
this is not the case. Comparisons of virtual weather data 
to onsite weather stations used for disease forecasting 
indicate they perform equivalently (Gleason et al., 1997; 
Magarey et al, 2006; Cooley et al, 2011).
 Weather station equipment. The most efficient 
weather station equipment is electronic and automated 
(Figure 1), recording data which is then routed to a 
computer that runs pest management models, such as a 
fi re blight model. Alternatively, data may be downloaded 
to a computer manually, but it is more convenient to 
automate that process. Typically, weather data are col-
lected at regular intervals and used in forecast model 
calculations. 
 There are several manufacturers of electronic 
weather stations, but stations need to be matched to 
the computer system and model that will process the 
weather data in a given DSS. NEWA is set up to accept 
data from Rainwise (Trenton, ME; http://www.rainwise.
com ) and Onset (Bourne, MA; http://www.onsetcomp.
com/corporate ) weather stations. NEWA also uses data 
from publically available stations at airports. Other 
weather stations, such as Davis (Hayward, CA; http://
www.davisnet.com/weather/index.asp ) and Spectrum 
Watchdog (Aurora, IL; http://www.specmeters.com/
brands/watchdog/ ), cost less and are integrated with 
pest management soft ware that can be run on individual 
personal computers, but we have not evaluated these 



Hor  cultural News, Volume 95, Fall, 20152

DSSs.
 Th e Rainwise and Onset stations used by NEWA 
generally cost from approximately $2,000, depending 
on the manufacturer and sensors purchased. Electronic 
weather stations require regular maintenance, need to 
be calibrated annually, and over time require repairs and 
sensor replacement. In our experience, parts costs for a 
station average $100 to $200 per year, though there is a 
wide range. Some stations function for several years with 
no replacement parts, others have required replacement 
parts within a year of being set up. 
 Weather stations should be calibrated annually, at 
least, to maintain data quality. Weather stations do not 
provide quality control; they simply report values. Th e 
accuracy of disease risk forecasts depends on the accu-
racy of weather data, so the level of quality control for 
weather data makes a diff erence to how good a disease 

forecast is. When a weather station fails, it 
may be immediately clear if the data are being 
monitored for quality. However if data are not 
being monitored, errors may go undetected for 
some time, leading to inaccurate risk forecasts. 
 In our experience, stations may break 
down for periods of a few hours to a week or 
more. NEWA automatically monitors weather 
stations, and if a weather station stops trans-
mitting data the person in charge of the sta-
tion is notifi ed by email. However, detecting 
inaccurate data is more diffi  cult. We have had 
cases where critical data such as temperature 
or the length of a wetting period has been in-
accurately measured for long periods, leading 
to inaccurate disease forecasts. Maintaining 
continuous high-quality data from onsite 
weather stations requires signifi cant eff ort and 
technical knowledge of the equipment. 
 Weather forecasts. On-site stations 
only provide weather observations. Weather 
forecasts are arguably more important for 
eff ective disease management, since chemi-
cal treatments generally are most eff ective if 
applied before infection. Th is is particularly 
true of fi re blight management. While strepto-
mycin is active within a 24-hour window aft er 
infection, it is most eff ective as a preventive 
treatment. In addition, post-infection chemi-
cal treatments are more likely to select for re-
sistant strains of a pathogen than preventative 
treatments. In practice, users need to combine 
both past and forecast weather to evaluate risk 

and determine the need to spray.
 DSSs that use on-site weather stations must also 
incorporate forecasts from some source. NEWA, for 
example, uses data from the National Digital Forecast 
Database, NDFD (http://www.nws.noaa.gov/ndfd/ ). 
 Site-specifi c virtual weather. Rather than setting 
up a weather station in an orchard, growers or consul-
tants can subscribe to a service that generates virtual 
weather data for that orchard. Virtual data are created by 
combining diff erent sources of actual weather observa-
tions (e.g. National Weather Service) with proprietary 
mathematical techniques which basically interpolate 
from the actual observations to estimate weather for 
locations distant from weather stations. In addition to 
being a substitute for station observations, site-specifi c 
virtual weather forecasts can be made. 

 

 

 
Figure 1. Electronic weather station. 
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 The most popular 
virtual weather sub-
scription in the North-
east is SkyBit, which 
sells E-Weather service 
products. SkyBit off ers 
an “AgWeather IPM 
Apple Disease Product” 
that includes virtual 
weather data and pre-
dictions of fire blight 
risk, as well as other dis-
eases. Users can begin a 
subscription by calling 
in the geographic coor-
dinates and elevation of an orchard and a starting date 
for the service. Alternatively, users can subscribe online 
(http://www.skybit.com/). Within one day, users will 
begin receiving weather and disease products via email 
or fax.  Growers have the option of calling in a bloom 
date to improve the accuracy of the fi re blight model 
used to make disease predictions, or may simply rely 
on the model’s bloom estimate. 
 A subscription service can be activated only for 
those months when deci-
sions will be made for pest 
control. Virtual stations 
require a subscription fee 
of approximately $200 
to $400 for a growing 
season, depending on the 
length of time and types 
of products purchased. 
They come with quality 
control as part of the ser-
vice. 

Fire Blight Models

 Models that analyze 
weather data to estimate 
fi re blight risk follow gen-
erally understood rela-
tionships between the 
bacterial pathogen E. 
amylovora, the seasonal 
growth of apple hosts, and 
weather. As early as the 
1950’s, the plant patholo-

gist William Mills at Cornell recognized a relationship 
between warm, humid weather and blossom blight, 
and suggested that streptomycin should be sprayed on 
blossoms when temperatures above 65º F and rain or 
high humidity were predicted. In the next 60 years, this 
basic approach has been signifi cantly refi ned. 
  Th e primary focus for fi re blight management is 
preventing blossom infections. Open fl owers give E. 
amylovora a way to get into the tree where they produce 
toxins and destroy tissue (Figure 2). During the bloom 

 

 
Figure 2. Pistils (green) and anthers (yellow) of an apple flower. Bacteria must be washed down the pistils to 
the base of the flower to infect (Photo: Penn State Univ. Extension) 

Table 1. Risk level ranges for NEWA, Ag-Radar and SkyBit. 
 
System Risk Ratings 

NEWA 

Low - bactericides probably unnecessary. 
Caution - check the 5-day forecast, expect infection if warm weather continues (60°F or 
higher) and a wetting event occurs. 
High - expect infection if there is a wetting event, even a heavy dew. 
Extreme - the blossoms should be protected with streptomycin. 

Ag-Radar 
Eastern Fire 
Blight Model 

No FB Infection 
Infection Risk 
Severe Infection Risk! 

Ag-Radar 
CougarBlight 

Low 
Caution 
High 
Extreme! 
Exceptional! 

SkyBit - not active 
++ infection 
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period, fi re blight models estimate the reproduction of 
fi re blight bacteria carried into open fl owers, primarily 
by insects. Reproduction is driven by temperature, and 
heat unit accumulation is well correlated with fi re blight 
infection potential. From 60º F to 70º F the bacteria grow 
slowly. Th ey grow moderately between 70º F and 75º F, 
and rapidly between 75º F and 93º F. When temperatures 
are between 82º F and 90º F bacterial populations can 
explode, going from a few cells on each fl ower stigma 
to millions in a matter of hours. Th is 
rapid bacterial growth makes fi re blight 
epidemics “appear out of nowhere”.
 Refl ecting this explosive growth po-
tential, fi re blight models estimate bacte-
rial populations based on degree hours 
or hourly heat units, NOT degree days. 
When suffi  cient heat has accumulated, 
the models estimate that there are enough 
bacteria in fl owers to infect. A couple of 
days with temperatures in the 70’s and 
80’s easily reach model thresholds. A 
single stigma in an apple blossom can 
support a million E. amylovora bacteria, 
far more than the minimum needed for 
infection. 
 Once the population of E. amylovora 
on pistils is high enough to cause infec-
tions, bacteria must be washed down 
to nectaries at the bottom of the fl ower, 

where they can move inside apple 
tissue. Th at requires water, such as 
rain. Other sources of moisture, 
such as heavy dew or the amount 
of water in a high volume orchard 
spray application may be suffi  cient 
to initiate infection, though this has 
not been defi nitively demonstrated. 
 CougarBlight and MaryBlyt. 
Two forecasting models or variants 
based on them are widely used in the 
Northeast: CougarBlight developed 
by Tim Smith in Washington state; 
and MaryBlyt originally developed 
by Paul Steiner in Missouri and 
Maryland, and modified by Alan 
Biggs in West Virginia. In addition 
to predicting blossom infections, 
MaryBlyt also predicts when the 
fi rst appearance of diff erent types 
of fi re blight symptoms will occur, 

including blossom blight, shoot blight, canker blight and 
trauma blight. CougarBlight is a “blossom blight only” 
model. Both models require input on tree development, 
particularly open fl owers, and environmental data, spe-
cifi cally temperature and rain. CougarBlight also asks 
for the history of fi re blight in an area to adjust infection 
thresholds. If blight is in an area in the current growing 
season or was active the previous year, thresholds are 
lower than if there has been no blight in an area within 

 

 
Figure 3. NEWA screen showing weather stations (leaf symbols) and airport weather (plane symbols) in New 
England and northeastern New York. A Belchertown, MA weather station is selected to run CougarBlight on 
May 12, 2014 

Table 2. Comparison of different weather data sources for fire  
blight models.  
 

System 

Weather 
Record 
Source 

Weather 
Forecast 
Source Model 

NEWA 
On-site 

electronic 
weather 
station 

Natl. Digital 
Forecast 
Database 

CougarBlight 

Ag-Radar 
Eastern Fire 
Blight Model 

SkyBit virtual 
weather 

SkyBit 
virtual 

forecast 

MaryBlyt 
modification 

Ag-Radar 
CougarBlight 

SkyBit virtual 
weather 

SkyBit 
virtual 

forecast 
CougarBlight 

SkyBit SkyBit virtual 
weather 

SkyBit 
virtual 

forecast 

MaryBlyt 
modification 
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the past year. 
 These models can be run using daily high and 
low temperatures, and some simple tool such as a rain 
gauge to collect wetness data. For MaryBlyt, data may 
be entered into a personal computer on a day to day 
basis. CougarBlight does not require a computer, but 
simple calculations and a set of tables that indicate heat 
units and risk, though using a spreadsheet version of 
the model simplifi es the process. Both MaryBlyt and 
CougarBlight are available on line. MaryBlyt 7.1 can 
be downloaded from West Virginia University’s Ke-
arneysville Tree Fruit Research and Education Center, 
http://www.caf.wvu.edu/kearneysville/Maryblyt/ . It 
runs only on the Windows OS. CougarBlight is avail-
able from the Washington State University Chelan-
Douglas Extension site, where there are links to Excel 
spreadsheets in Fahrenheit and Celcius, http://county.
wsu.edu/chelan-douglas/agriculture/treefruit/Pages/
Cougar_Blight_2010.aspx . Th ese sites also have excel-

lent discussions of fi re blight and its 
management, and instructions on use 
of the models. 
 It is easiest to use both models 
with automated weather data collec-
tion and forecasts. Both models have 
been adapted to diff erent DSSs. In the 
Northeast, the most commonly used 
pest management DSSs that have fi re 
blight models are NEWA, Ag-Radar 
and SkyBit. 

NEWA.  NEWA uses the CougarB-
light model. Growers in Northeastern 
states can purchase a weather station 
and link to NEWA (http://newa.cor-
nell.edu/). NEWA may also be used 
without a weather station in the or-
chard if there is a NEWA site nearby. 
But keep in mind, the further from an 
orchard a site is, the more diff erence 
there will be in weather and therefore 
in estimated fi re blight risk. Th is dif-
ference can be the determining factor 
of whether or not conditions are met 
to allow blossom infection. (Figure 3)
 Using NEWA to track fire 
blight risk is relatively easy. On the 
NEWA site, the orchard location, the 
crop and the disease of interest need 
to be identifi ed through a series of 

selection steps. In the example here, a weather station 
at the UMass Cold Spring Orchard in Belchertown, MA 
has been selected to evaluate the risk of “Fire Blight” on 
Apples on May 12, 2014. NEWA automatically tracks 
weather data, so users do not need to enter it. Clicking 
the “Calculate” button will generate a table showing 
“Fire Blight Risk Predictions” for the location, in this 
case, Belchertown.
 NEWA will ask you to enter the date of fi rst bloom. 
Th is should always be the date that the fi rst fl owers of 
any variety in the orchard open. Since bloom is criti-
cal, and one day can make a big diff erence in fi re blight 
risk, monitor trees closely for the beginning of bloom. 
(Figure 4)  NEWA will also ask for “Orchard Blight 
History” as one of three options: 

• No fi re blight in your neighborhood last year.
• Fire blight occurred in your neighborhood last 

year.

 

 
Figure 4. NEWA asks for the date of first bloom, and whether fire 
blight occurred last year, or is occurring in the current season. It 
then gives the risk of fire blight on each day. Here it shows “High” 
risk currently, and based on weather forecasts predicts risk will be 
High or Extreme for the next three days.
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• Fire blight is now active in 
your neighborhood. 

Th is is a way of estimating inoculum 
levels. We recommend that growers 
be conservative and not use the low-
est level, “no blight in the previous 
year”.
 Th e NEWA CougarBlight model 
shows past, current and forecast 
risk on one of four levels by day. In 
this example, risk is currently High. 
Based on the 5-day weather forecast 
for Belchertown, NEWA also pre-
dicts that fi re blight risk will be High 
on May 13 and for the next 2 days. 
Based on this, this grower should 
apply a streptomycin spray as soon 
as possible.
 NEWA also shows the eff ect of 
a streptomycin spray on fi re blight 
risk (Figure 5). If streptomycin is 
applied on May 13 in the example, 
the forecast risk for the next 3 days 
ranges from Low to Caution, return-
ing to High on May 17. A second 
streptomycin application may be 
needed at that time, depending on 
actual weather on May 13 through 
May 16. 
 Th e NEWA model can indicate 
when symptoms from a possible 

infection should fi rst appear (Figure 
6). In this example, to fi nd out when 
symptoms from a May 12 infection 
should show up, lower down on the 
same page the “Infection Event Date” 
can be entered, and the fi rst date of 
predicted symptom appearance will 
be calculated. In this example, symp-
toms from a May 12 infection should 
begin to show on May 25.
 Th e same section of the NEWA 
screen also allows users to estimate 
when an infection occurred by en-
tering a date when symptoms were 
fi rst seen. In the example, suppose 
symptoms were seen on some trees 
for the fi rst time on May 28. Th at date 

 

 
Figure 5. The predicted impact on fire blight risk of a 
streptomycin spray applied on May 13 to the Belchertown 
orchard as estimated by NEWA. 

 

 
 

 
Figure 6. NEWA predictions for first symptom appearance 
from a user-entered Infection Event Date (top), and estimate 
of the Approximate Infection Date from user-entered 
Symptom Occurrence Date (bottom). 
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is entered in “Symptom Occurrence Date”, and NEWA 
estimates an approximate infection date of May 15.

SkyBit. As described above, SkyBit uses virtual weather 
stations to provide weather to its fi re 
blight model, a modifi cation of Mary-
Blyt. In the example from Belchertown 
last year, we show the data received in 
an email for May 13 (Figure 7). Infor-
mation is arranged in columns. Th e 
fi rst column is the date. Columns 1 to 
5 give weather information: maximum 
temperature (TMX F) and minimum 
temperature (TMN F), the amount of 
rainfall in inches (PREC in), relative 
humidity (ARH %), and the number of 
hours leaves were wet (LW hr). 
 Th e remaining columns give infor-

mation for three apple diseases: apple 
scab, fire blight and sooty blotch. 
Th ere are four columns of fi re blight 
information. Th e number at the top 
of the column, 140512, is the blossom 
date, May 12, 2014. Growers need to 
supply the bloom date to SkyBit by 
calling a toll free number. 
 Th e fi rst FIRE BLIGHT col-
umn shows accumulated degree 
hours over 65ºF (ADH 65F), starting 
at bloom. Th e second FIRE BLIGHT 
column is the accumulated wet hours 
during the most severe infection 
event (AW hr). The third column 
shows the average temperature dur-
ing the event (TW F). Th e fourth 
column indicates fi re blight risk (pest 
wait/watch/warning, PW) as one of 
three levels: 

• A minus symbol (-) meaning 
no risk or not active

• A single plus symbol (+) in-
dicating blossoms are open 
and the minimum number of 
degree hours have been accu-
mulated but infection has not 
occurred

• A double plus symbols (++) 
indicating risk of infection is 
high. 

In the example, SkyBit indicates risk 
of infection on May 15. Based on this, an application 
of streptomycin would be recommended on May 14. 
SkyBit is relatively simple. It is not interactive, does 

 

 
Figure 7. SkyBit apple disease information for the UMass Cold 
Spring Orchard delivered on May 13, 2014. 

 

 
Figure 8. Ag-Radar output for the CougarBlight model at the 
UMass Cold Spring Orchard for mid-May, 2014. 
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not predict symptom development, or the impact of a 
streptomycin application. 
 Because NEWA and SkyBit use 
diff erent sources of weather data, and 
diff erent models, the output from 
the two systems may diff er. In our 
example, NEWA predicted a high 
risk of infection on May 12 and 13, 
and extreme risk on May 14, while 
SkyBit did not predict any risk until 
May 15. 

Ag-Radar. Ag-Radar (http://exten-
sion.umaine.edu/ipm/programs/ap-
ple/pestcasts/) currently uses virtual 
weather data purchased from SkyBit, 
but could use data from any source 
that provides automated delivery 
of quality-controlled data to run 
versions of both CougarBlight and 
MaryBlyt. (Ag-Radar calls its version 
of Maryblyt “Th e Eastern Fire Blight 
Model”). Ag-Radar works best when 
growers provide observed dates for 
fi rst open bloom.  Th ese dates are 
then entered into the system to infl u-
ence model estimates. 
 Th e Ag-Radar CougarBlight fi re 

blight risk assessment for mid-May 2014 
is similar to SkyBit’s (Figure 8). Risk of 
infection is low until May 15, at which 
time it increases. Like NEWA, the Ag-
Radar implementation of CougarBlight 
uses three levels to estimate the amount 
of initial inoculum though the prompts 
are diff erent: 

• No active fi re blight within 1 
mile of the orchard in last two 
years.

• Fire blight was present within 1 
mile of the orchard within last 2 
years, but not currently active in 
the area this year.

• Active fi re blight cankers within 
1 mile of the orchard this year. 

Ag-Radar gives users the accumulated 
degree hours for the previous four days 
(“Heat Units”), inches of rain, and hours 
of leaf wetness. It also estimates dates for 
the fi rst appearance of blossom symp-

 

 
Figure 9. Ag-Radar output for the Eastern Fire Blight model 
(MaryBlyt) at the UMass Cold Spring Orchard for mid-May, 2014. 

 

 
Fiugre 10. MaryBlyt output using data from an on-site weather 
station at the UMass Cold Spring Orchard for mid-May to early 
June, 2014. 
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toms and the fi rst shoot blight symptoms. 
 Ag-Radar also lets users choose the Eastern Fire 
Blight Model (EFB) based on MaryBlyt (Figure 9). In 
this example, the EFB infection risk estimate is similar 
to that of CougarBlight, with an “Infection Risk” on 
May 15 and 16. Th e model reports Fire Blight Bacteria 
Potential (FBP) as a percent of the minimum number 
of degree days needed for infection. In addition, inches 
of rain, leaf wetness hours and average temperature are 
given. 

The Bottom Line

 Any of these systems are useful in guiding growers 
in making a streptomycin applications and in some 
cases scouting for fi re blight symptoms. To successfully 
manage fi re blight, the important thing is to use one of 
them.
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