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The Special Initiatives (SI) project encompasses the first Ontario-centric trials having a component that specifically investigates disease 
management and efficacy of fungicides for control of EFB

• Current EFB management practices are based on research in Oregon – this may not be applicable to Ontario, which has a greater number of 
disease strains present, and, a longer period of wet conditions in the spring

• We established replicated hazelnut trials (pathology orchard) at Simcoe Research Station (SRS) in 2020 that evaluated fungicide efficacy and 
timings

• The project at SRS addresses part B (EFB Management) of the larger OMAFA SI project that also funded Dr. Zandstra’s cultivar trials

• Goals: 
• 1. Evaluate  d iffe re nt  sp ray t imings  for manage me nt  of EFB in Ontario us ing a s tand ard  fungic id e  rotat ion
• 2. De te rmine  e fficac y of fungic id e s  for cont rol of EFB in Ontario to p rovid e  informat ion for imp roving manage me nt  of EFB

• The fungicide timing and efficacy trials ran 2021-2025

Project Overview

Som e  s lid e  c ont e n t  a d a p t e d  from  Me la n ie  Filo t a s  (20 21)



HN120 – Spray Timing Trial

• Testing a rotation of chlorothalonil (Bravo)and trifloxystrobin 
(Flint)

• 4 treatments
• Untre ate d  cont rol
• 2 sp rays  app lie d  at  BB and  4  wks . pos t  BB
• Std . p rac t ic e  4  sp rays  app lie d  at  BB, 2, 4 , 6  wks . pos t  BB
• 6  sp rays  app lie d  at  BB, 2, 4 , 6 , 8 , 10  wks . pos t  BB. 

• All trees inoculated in 2021 and 2022 following first spray 
with EFB pathogen

Experimental Design and Methods



HN120 Trial Details

Table for HN120 Timing Trial Treatments – All products registered for use in Ontario 

          APPLICATION  

Treatment Product 
Rate  

(L or g/ha) Details 

Spray 
Volume  
(L/ha) 

1 2 3 4   

1 Untreated control 
(Water only) N/A 

Every spray  300             
            

2 Chlorothalonil* 6.72 Rotate products 
2 applications (2x) 300 

            

Trifloxystrobin 280             

3 Chlorothalonil 6.72 Rotate products 
4 applications (4x) 300 

            

Trifloxystrobin 280             

4 Chlorothalonil 6.72 Rotate products 
6 Applications (6x) 300 

            

Trifloxystrobin 280             
* Chlorothalonil (500 g/L) = Bravo/ZN fungicide;  Trifloxystrobin (50% by weight) = Flint 50WG fungicide 



HN220 – Spray Efficacy Trial

• Testing 8 different products for efficacy on EFB

• 10 treatments
• Un- inoc ulate d , unt re ate d  cont rol (natural infe c t ion)
• Inoc ulate d , unt re ate d  cont rol
• 8 fungic ide  c he mis t rie s
• Std . p rac t ic e  4  sp rays  app lie d  at  BB, 2, 4 , 6  wks . pos t  BB 

• All trees (except un-inoculated, untreated control) 
inoculated in 2021 and 2022 following first spray with EFB 
pathogen

Experimental Design and Methods



HN220  Tria l De t a ils

Table for HN220 Efficacy Trial Treatments - NOTE: Unregistered products currently not 
available for use in Ontario are noted as “UNREG” 

Treatments Trade Name 
Rate mL or 

g/ha Details 

Spray 
Volume 
(L/ha) 

Non-inoculated check N/A - Water only 0 

Spray ~every  
14 days  

from 
 budbreak 
for eight 

weeks (four 
applications 

total) 

300 
Inoculated check N/A - Water only 0 300 
Chlorothalonil (500 g/L) Bravo/ZN 6720 300 
Copper Oxychloride (50%) Copper Spray 9000 300 
Metaconazole (480 g/L) Quash 255 300 
Trifloxystrobin (50%) Flint 50 WG 280 300 
Azoxystrobin (250 g/L) Quadris 900 300 
Pydiflumetofen+Difenaconazole 
(75 g/L + 125 g/L) Miravis Duo 1000 300 

Propiconazole (418 g/L)  
Bumper 432EC 
UNREG 585 300 

PyracloStrobin + Fluxaop 
(250 g/L + 250 g/L) Merivon 475 300 

 UNREG



• Tree circumference (2021, 2022, 2023)  - NS – Multi Stem

• Record disease presence (2021-2023) – Good disease development

• Disease incidence (2024, 2025) - number of ‘Jefferson’ trees in each plot that had disease 
present

• Disease Severity (2024, 2025) – Rated on a scale of 0-7

• 0  = no vis ib le  EFB canke rs
• 1 = a s ingle  small canke r, ≤ 1% of t re e  affe c te d , e as ily p rune d
• 2 = 2- 10 % of t re e  with canke rs , s t ill e as ily manage ab le  with minor p runing
• 3 = 11- 25% t re e  affe c te d , can b e  re move d  with mod e rate  p runing
• 4 = 26 - 50 % t re e  affe c te d , s t ill p oss ib ly manage ab le  with mod e rate - exte ns ive  p runing
• 5 = 51- 75% t re e  affe c te d , exte ns ive  p runing re q uire d
• 6  = > 75% of the  t re e  affe c te d , d ise ase  no longe r manage ab le
• 7 = t re e  d e ad  (d ue  to EFB) exc e p t  for b asal suc ke rs  

Data collected in both trials



• Crop tolerance to spray applications (all years)

• None  ob se rve d  in HN120

• Minor p hytotoxic ity ob se rve d  in HN220  (20 21, 20 22, 20 23)

• Nut data

• Total nut  we ight  p e r t re e  (total p rod uc t ion)

• 50  nut  sub samp le  from e ac h t re e

• We ight  of sub samp le  
• Ave rage  nut  we ight
• 50  ke rne l we ight
• Numb e r of e mp ty ke rne ls  p e r t re e

Data collected in both trials - continued



2021-2023

• No significant differences found for any measures

2024

• Significant differences found in nut data, disease incidence and disease severity

2025

• No significant differences found in nut data. 

• Significant differences found in disease incidence and disease severity

Research findings HN120 Spray timing trial



HN120 Nut data 2024

Treatment Average number of nuts per 
tree

Average total nut weight per tree 
(g)

Average nut weight
(g)

Weight of 50 nut subsample 
(g)

50 Kernel weight
(g)

Average number of empty 
nuts per tree

UTC 186.5 558.49 2.98 A 149.94 A 45.7 10.5

2-Sprays 233.01 688.19 2.87 B 148.43 AB
44.99 9.95

4-Sprays 202.12 607.09 2.93 AB 154.24 A
48.94 6.72

6-Sprays 194.92 508.22 2.65 C 133.91 B
51.6 4.39

NS NS 0.03 4.73 NS NS

* NS= no s ignificanc e  within column; nut  data within e ac h column with d iffe re nt  le tte r group ings  are  s tat is t ically d iffe re nt . 



HN120 Disease incidence 2024

Disease  inc id enc e  calc ulated  b ased  on numb er of ‘Je ffe rson’ t ree s  in eac h p lot  that  had  d isease  p re senc e



HN120 Disease severity 2024

Disease severity is rated on a 0-7 scale 
as follows: 

0 = no visible EFB cankers

1 = a single small canker, ≤ 1% of tree affected, easily pruned

2 = 2-10% of tree with cankers, still easily manageable 
with minor pruning 

3 = 11-25% tree affected, can be removed with moderate 
pruning

4 = 26-50% tree affected, still possibly manageable with 
moderate-extensive pruning

5 = 51-75% tree affected, extensive pruning required

6 = > 75% of the tree affected, disease no longer 
manageable

7 = tree dead (due to EFB) except for basal suckers



HN120 Nut data 2025

* NS= no s ignificanc e  within column; nut  data within e ac h column with d iffe re nt  le tte r group ings  are  s tat is t ically d iffe re nt . 

Treatment
Average total nut 
weight per tree 

(g)

Weight of 50 nut 
subsample 

(g)

Average nut 
weight

(g)

50 Kernel 
weight

(g)

Average number of 
empty nuts per tree

1-UTC 1.92 132.72 2.65 49.02 8.00
2-2S 1.94 142.59 2.85 54.75 4.66
3-4S 2.00 138.91 2.78 49.82 7.44
4-6S 1.84 145.08 2.90 57.02 5.81

NS NS NS NS NS



HN120 Disease incidence 2025

Disease  inc id enc e  calc ulated  b ased  on numb er of ‘Je ffe rson’ t ree s  in eac h p lot  that  had  d isease  p re senc e



HN120 Disease severity 2025

Disease severity is rated on a 0-7 scale 
as follows: 

0 = no visible EFB cankers

1 = a single small canker, ≤ 1% of tree affected, easily pruned

2 = 2-10% of tree with cankers, still easily manageable 
with minor pruning 

3 = 11-25% tree affected, can be removed with moderate 
pruning

4 = 26-50% tree affected, still possibly manageable with 
moderate-extensive pruning

5 = 51-75% tree affected, extensive pruning required

6 = > 75% of the tree affected, disease no longer 
manageable

7 = tree dead (due to EFB) except for basal suckers



• Even with high disease incidence, disease severity can be significantly reduced with a 
spring fungicide program 

• 2 sp ray app licat ions  (one  at  budb re ak and  one  4- we e ks  late r) are  
be tte r than no sp ray app licat ions  at  all

• This  t rial shows  the re  are  no s ignificant  be ne fit s  going from a 
growe r s tandard  4- sp ray p rogram to a 6 - sp ray p rogram for 
add it ional d ise ase  cont rol

• The  4- sp ray p rogram se e ms  to be  ide al base d  on e fficac y and  cos t

•  A vigilant pruning program is recommended for growers to remove any EFB present in 
the orchard on an annual basis

HN120 Spray timing trial conclusions



2021-2023

• No significant differences found for any measures

2024, 2025

• Significant differences found in disease incidence and disease severity

Research findings HN220 spray efficacy trial



HN220 Nut data 2024

* NS= no s ignificanc e  within column; nut  data within e ac h column with d iffe re nt  le tte r group ings  are  s tat is t ically d iffe re nt . 

Treatment

Average number of 
nuts per tree

Average total nut weight per tree 
(g)

Average nut weight
(g)

Weight of 50 nut subsample 
(g)

50 Kernel weight
(g)

Average number of 
empty nuts per tree

Non-Inoculated 152.37 463.00 3.02 151.02 47.27 10.71

Inoculated 230.39 698.66 3.03 155.18 56.78 6.21

Bravo 202.92 568.07 2.84 148.65 55.10 4.46

Copper 209.71 588.25 2.83 146.70 50.80 8.38

Quash 239.04 718.00 2.99 154.01 55.01 5.71

Flint 204.79 606.18 2.94 150.45 53.77 6.21

Quadris 215.29 623.75 2.90 148.52 51.86 6.63

Miravis 178.83 523.29 2.92 153.00 54.25 6.67

Bumper 251.46 747.51 2.96 150.76 53.81 6.15

Merivon 228.33 676.25 2.90 139.12 49.23 6.50

se NS NS NS NS NS NS



HN220 Disease incidence 2024

Disease  inc id enc e  calc ulated  b ased  on numb er of ‘Je ffe rson’ t ree s  in eac h p lot  that  had  d isease  p re senc e



HN220 Disease severity 2024

Disease severity is rated on a 0-7 scale 
as follows: 
0 = no visible EFB cankers

1 = a single small canker, ≤ 1% of tree affected, easily pruned

2 = 2-10% of tree with cankers, still easily manageable 
with minor pruning 

3 = 11-25% tree affected, can be removed with moderate 
pruning

4 = 26-50% tree affected, still possibly manageable with 
moderate-extensive pruning

5 = 51-75% tree affected, extensive pruning required

6 = > 75% of the tree affected, disease no longer 
manageable

7 = tree dead (due to EFB) except for basal suckers



HN220 Nut data 2025

* NS= no s ignificanc e  within column; nut  data within e ac h column with d iffe re nt  le tte r group ings  are  s tat is t ically d iffe re nt . 

Treatment

Average total nut weight 
per tree 

(g)

Average nut weight
(g)

Weight of 50 nut 
subsample 

(g)

50 Kernel weight
(g)

Average number of empty 
nuts per tree

Non-Inoculated 1.19 B 130.80 2.62 42.30 14.54

Inoculated 1.57 AB 133.10 2.66 45.31 11.35

Bravo 1.94 AB 148.81 2.98 55.53 6.17

Copper 2.17 A 142.53 2.85 55.57 5.21

Quash 1.56 AB 135.95 2.72 51.59 6.63

Flint 2.25 A 140.03 2.80 55.68 4.38

Quadris 1.78 AB 134.92 2.70 51.61 7.92

Miravis 1.83 AB 141.69 2.83 53.72 6.42

Bumper 2.12 A 145.16 2.90 55.64 6.00

Mervion 1.83 AB 145.09 2.90 57.65 5.46

se 0.25 NS NS NS NS



HN220 Disease incidence 2025

Disease  inc id enc e  calc ulated  b ased  on numb er of ‘Je ffe rson’ t ree s  in eac h p lot  that  had  d isease  p re senc e



HN220 Disease severity 2025

Disease severity is rated on a 0-7 scale 
as follows: 

0 = no visible EFB cankers

1 = a single small canker, ≤ 1% of tree affected, easily pruned

2 = 2-10% of tree with cankers, still easily manageable 
with minor pruning 

3 = 11-25% tree affected, can be removed with moderate 
pruning

4 = 26-50% tree affected, still possibly manageable with 
moderate-extensive pruning

5 = 51-75% tree affected, extensive pruning required

6 = > 75% of the tree affected, disease no longer 
manageable

7 = tree dead (due to EFB) except for basal suckers



• Even with high disease incidence, disease severity can be significantly reduced with 
a spring fungicide program 

• Dise ase  inc ide nc e  was  s ignificant ly highe r in both the  Inoc ulate d  
and  Non- inoc ulate d  cont rol t re atme nts  whe n compare d  to any 
of the  fungic ide  t re atme nts  in 20 24

• Both cont rols  and  many of the  fungic ide  t re atme nts  are  at  a  
d ise ase  seve rity leve l that  would  re quire  exte ns ive  p runing for 
any c hanc e  of t re e  survival in 20 25

• If exte ns ive  p runing oc c urre d  in e arly 20 24, the  fungic ide  
t re atme nts  might  have  re maine d  at  a  manage ab le  leve l of 
d ise ase  seve rity, cons ide ring the  high leve l of inc ide nc e

• Similar to HN120  t rial, this  t rial c le arly ind icate s  the  importanc e  of 
a  fungic ide  manage me nt  p rogram for EFB, a vigilant  p runing 
p rogram, and , important ly, support  having a fungic ide  p roduc t  
availab le  that  will s ignificant ly re duc e  d ise ase  seve rity

HN220 Spray efficacy trial conclusions
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