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Pear (Pyrus communis)                A. N. KC and A. L. Rasmussen 
Fire blight (Erwinia amylovora)       Southern Oregon Research and Extension Center  

          Oregon State University 
         Central Point, OR 97502 

 

Study Title  Evaluation of LifeGard, Double Nickel LC & Cueva for control of fire blight in pear 

Crop Pear: Bartlett, Bosc, and Comice 

Target Pest  Fire blight (Erwinia amylovora) 

Five programs were evaluated for fire blight control on three pear cultivars: Bartlett, Bosc, and 
Comice. The materials were tested at Southern Oregon Research and Extension Center (SOREC) 
in pear research orchards in Central Point, OR in 2017. The treatments were arranged as a 
randomized complete block design. Each treatment was replicated four times per variety with 
two trees in each replication. Treatments were applied using a 4 tank x 25 gallon hand air blast 
sprayer calibrated to deliver 100 gallons per acre. 

The treatments included: 

1)  LifeGard at 4.5 oz/100gal – Applied at tight cluster and at initial bloom mixed with 
Double Nickel LC at 2qt/a.  The mixture were applied once during bloom. 

2)  LifeGard at 4.5 oz/100gal - Applied at tight cluster and initial bloom.  Sprays continued 
once during bloom.   

3)  Double Nickel LC at 2qt/a - Applied at tight cluster and initial bloom.  Sprays continued 
once during bloom.   

4) Cueva 3qt/a - Applied at tight cluster and initial bloom.  Sprays continued once during 
bloom.   

5) Antibiotic control (grower standard) - Agrimycin (streptomycin sulfate 22.4%, Nufarm 
Americas Inc., Alsip, IL) at 48 oz/a and tank-mixed with Mycoshield (oxytetracycline 
calcium complex 31.5%, Nufarm Americas Inc., Alsip, IL) at 1 lb/a – Applied during full 
bloom and two weeks later.  

6) Water-treated control - Applied whenever any other treatments were applied. 

The trees were inoculated with Erwinia amylovora strain 153 N (streptomycin- and 
oxytetracycline-sensitive pathogen strain), obtained from Dr. Johnson’s lab at OSU, Corvallis, OR. 
The pathogen was applied at 1 x 106 CFU per mL to near runoff (~ 1 L /tree) on the morning of 
April 14, 2017, using a backpack sprayer.  Timings of application of each product by date and 
phenology are provided in Tables 1 to 3.  

Symptoms of fire blight were first observed in the SOREC pear research orchard on May 2, 2017 
on inoculated trees. Symptoms were not observed on clusters bearing flowers, but were seen on 
oozing fruitlets and infected shoot tips.  These symptoms were confirmed as positive for Erwinia 
amylovora in lab assays. The timing of symptom development was in agreement with the 
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CougarBlight (2010 EZ ver.5), a fire blight disease predictive model.  The weather conditions 
during bloom in 2017 were not favorable for fire blight, but warming conditions during late bloom 
to fruit set increased the risk of disease (May 1 to May 13).  

Fire blight incidence was measured from May 23 to 25 by counting the total number of blighted 
clusters per tree.  Additionally, the number of shoots with strikes per scaffold branch, and the 
total numbers of scaffold branches per tree were counted to estimate how many branches 
growers would need to remove to reduce internal spread of the pathogen.  Disease incidence 
was calculated as the number of branches with strikes divided by the total number of branches 
per tree. The average number of total branches per tree were 17 for Bartlett, 18 for Bosc, and 15 
for Comice. Disease incidence and total number of strikes per tree were subjected to analysis of 
variance using PROC GLIMMIX in SAS 9.4 (SAS Institute Inc., Cary, NC, USA).   

The average number of fire blight strikes per tree ranged from 4 to 15 on water-treated and 
inoculated (positive control) Bartlett trees. Similarly, on Bosc pear, the average number of strikes 
on water-treated trees ranged from 3 to 10. Comice pear trees exhibited the greatest variation 
in average number of fire blight strikes per tree and ranged from 2 to 72 per water-treated 
control trees.  

The average incidence of branches with fire blight infections ranged from 16 to 46% on water-
treated and inoculated Bartlett trees. Similarly, the incidence of diseased branches of water-
treated controls of Bosc pear ranged from 15 to 27%.  The incidence of infected branches on 
Comice pear varied greatly from 20 to 60% on inoculated water-treated controls.  

On Bartlett pear, significant differences were observed among treatments (p < 0.05). Trees 
treated with antibiotics, LifeGard alone, or LifeGard combined with Double Nickel LC had 
significantly lower average numbers of strikes per tree and incidence of diseased branches 
compared to the water-treated control inoculated with an antibiotic-sensitive strain of the 
pathogen (Table 1).  The average number of strikes or the incidence of infected branches of 
Bartlett pear trees treated with Cueva or Double Nickel LC alone did not differ from water-treated 
controls (Table 1). 

On Bosc pear, the incidence of diseased branches and the total number of strikes were 
significantly lower on trees treated with antibiotics compared to the water-treated control and 
other treatments (p < 0.05) (Table 2). The incidence of diseased branches or number of strikes 
on Bosc pear trees treated with LifeGard alone, LifeGard combined with Double Nickel LC, Double 
Nickel LC alone, or Cueva did not differ significantly compared to water-treated control Bosc trees 
(Table 2).   

On Comice pear, antibiotic treatments alone significantly reduced the incidence of diseased 
branches and the total number of strikes compared to the water-treated control and other 
treatments (p < 0.05) (Table 3). The incidence of fire blight disease on Comice pear trees treated 
with LifeGard alone, LifeGard combined with Double Nickel LC, Double Nickel LC alone, or Cueva 
did not differ significantly compared to the disease incidence on water-treated control Comice 
trees (Table 3).       
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In summary, the treatment of three cultivars of pear (Bartlett, Bosc, and Comice) with antibiotics 
during bloom consistently and significantly reduced the incidence of branches with symptoms of 
fire blight and the number of strikes compared to the water-treated controls inoculated with an 
antibiotic-sensitive strain of E. amylovora (Tables 1 to 3).  The treatment of pear cultivars with 
Cueva or Double Nickel LC alone did not reduce the incidence of branches with fire blight or 
number of infected clusters compare to the water-treated control in any of the trials conducted 
(Tables 1 to 3).  Treatment of Bartlett pear with LifeGard alone or LifeGard combined with Double 
Nickel LC significantly reduced the incidence of branches with symptoms of fire blight and the 
number of strikes compared to the water-treated controls (Table 1), but the same treatments 
did not control fire blight in the trials conducted on Bosc or Comice pear (Tables 2 and 3).  
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Table 1: Fire blight management trial on Bartlett pear at Southern Oregon Research and Extension Center, 2017 

 Treatment dates*    

Treatment 
Rate per 100 
gallons    

March 23 

Tight Cluster 

April 13 

Initial 
bloom 

April 17 

Full 
bloom 

April 20 

Full 
bloom 

May 8 

Post 
bloom 

Average no. 
of  strikes 
per tree** 

Percent 
branches 
with 
strikes*** 

LifeGard plus 
      Double Nickel LC 

4.5 oz. 
2 qt 

X§ X 
X 

X 
X 

--- ---   3.0 bc# 10.2 c 

LifeGard 4.5 oz. X X X --- ---   5.0 b 12.6 bc 

Double Nickel LC  2 qt. X X X --- ---   5.5 ab 20.6 ab 

Cueva 3 qt. X X X --- ---   6.3 ab 21.8 ab 

Agrimycin plus                          
Mycoshield 

48 oz. 
1 lb 

--- 
--- 

--- 
--- 

--- 
--- 

X 
X 

X 
X 

 1.5 c 10.4 c 

Water  X X X X X   9.3 a 28.4 a 

*Trees inoculated on April 14 with 1 x 106 CFU/ml Erwinia amylovora strain Ea153N, a streptomycin- and oxytetracycline-sensitive 
strain of the fire blight pathogen. 

** Transformed log(x + 1) prior to analysis of variance; non-transformed means are shown.  Data includes total number of strikes 
per tree including cluster and shoot blight averaged across eight trees (four replications and two trees per replication) 

*** Transformed arcsine(√x) prior to analysis of variance; non-transformed means are shown. Data includes percent disease 
incidence averaged across eight trees (four replications and two trees per replication) 

§ X indicates material was sprayed on that specific date; --- indicates material was not applied on that specific date. 

# Means within a column followed by same letter do not differ significantly (P = 0.05) based on Fischer’s protected least significance 
difference. 
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Table 2: Fire blight management trial on Bosc pear at Southern Oregon Research and Extension Center, 2017 

*Trees inoculated on April 14 with 1 x 106 CFU/ml Erwinia amylovora strain Ea153N, a streptomycin- and oxytetracycline-sensitive 
strain of the fire blight pathogen. 

** Transformed log(x + 1) prior to analysis of variance; non-transformed means are shown.  Data includes total number of strikes 
per tree including cluster and shoot blight averaged across eight trees (four replications and two trees per replication) 

*** Transformed arcsine(√x) prior to analysis of variance; non-transformed means are shown. Data includes percent disease 
incidence averaged across eight trees (four replications and two trees per replication) 

§ X indicates material was sprayed on that specific date; --- indicates material was not applied on that specific date. 

# Means within a column followed by same letter do not differ significantly (P = 0.05) based on Fischer’s protected least significance 
difference. 

 Treatment dates*    

Treatment 
Rate per 100 
gallons    

March 23 

Tight 
Cluster 

April 13 

Initial 
bloom 

April 17 

Full 
bloom 

April 20 

Full 
bloom 

May 8 

Post 
bloom 

 

Average no. of  
strikes per tree** 

 
Percent 
branches with 
strikes*** 

LifeGard plus 
      Double Nickel LC 

4.5 oz. 
2 qt 

X X 
X 

X 
X 

--- ---   6.4 a 20.5 a 

LifeGard 4.5 oz. X X X --- ---   9.0 a 25.8 a 

Double Nickel LC  2 qt. X X X --- ---   7.4 a 22.5 a 

Cueva 3 qt. X X X --- ---   6.5 a 18.0 a 

Agrimycin plus 
      Mycoshield 

48 oz. 
1 lb 

--- 
--- 

--- 
--- 

--- 
--- 

X 
X 

X 
X 

  2.0 b 7.2 b 

Water  X X X X X   6.5 a 20.8 a 
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Table 3: Fire blight management trial on Comice pear at Southern Oregon Research and Extension Center, 2017 

 Treatment dates*    

Treatment 
Rate per 
100 gallons    

March 23 

Tight 
Cluster 

April 13 

Initial 
bloom 

April 17 

Full 
bloom 

April 20 

Full 
bloom 

May 8 

Post 
bloom 

Average no. of  
strikes per 
tree** 

Percent 
branches 
with 
strikes*** 

LifeGard plus 
      Double Nickel LC 

4.5 oz. 
2 qt 

X X 
X 

X 
X 

--- ---   21.5 a 37.1 a 

LifeGard 4.5 oz. X X X --- ---   18.1 a 38.5 a 

Double Nickel LC  2 qt. X X X --- ---   24.8 a 34.0 a 

Cueva 3 qt. X X X --- ---   26.6 a 29.7 a 

Agrimycin plus 
      Mycoshield 

48 oz. 
1 lb 

--- 
--- 

--- 
--- 

--- 
--- 

X 
X 

X 
X 

  8.5 b 17.5 b 

Water  X X X X X   23.6 a 44.6 a 

*Trees inoculated on April 14 with 1 x 106 CFU/ml Erwinia amylovora strain Ea153N, a streptomycin- and oxytetracycline-sensitive 
strain of the fire blight pathogen. 

** Transformed log(x + 1) prior to analysis of variance; non-transformed means are shown.  Data includes total number of strikes 
per tree including cluster and shoot blight averaged across eight trees (four replications and two trees per replication) 

*** Transformed arcsine(√x) prior to analysis of variance; non-transformed means are shown. Data includes percent disease 
incidence averaged across eight trees (four replications and two trees per replication) 

§ X indicates material was sprayed on that specific date; --- indicates material was not applied on that specific date. 

# Means within a column followed by same letter do not differ significantly (P = 0.05) based on Fischer’s protected least significance 
difference. 


