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HISTORY OF DUTCH ELM DISEASE

Dutch Elm Disease (DED) (Ophiostoma ulmi / novo-ulmi) 

 – fungal pathogen originating from Europe in early 1900s

 – O. ulmi introduced to North America in 1928, O. novo-ulmi in 1940s

 – cause a tree to plug its own xylem tissue with gum to fight the fungus

 – causes limb death and eventually 100% fatal



DUTCH ELM DISEASE SIGNS & SYMPTOMS

• Yellowing leaves, drop off in early-
mid June

• Staining under bark, on sapwood

• Bark beetle shotholes

→ Can be due to drought, Doth, Verticilium, 
herbicide damage, construction damage, 
etc. Sometimes not in June.

→ Not always present

→ Higher in canopy branches

Doth

DED+ 2021
Heat/Drought stress

Lightning strikeDED +2021



DUTCH ELM DISEASE VECTORS IN NORTH AMERICA

3 main vectors:

 – Hylurgopinus rufipes (Native Elm Bark Beetle) 

 – Scolytus multistriatus (Smaller European Elm Bark Beetle)

 – Scolytus shevyrewi (Banded Elm Bark Beetle)

Carry fungal spores on their bodies when they exit a DED-positive tree



NATIVE ELM BARK BEETLE
[HYLURGOPINUS RUFIPES]

SAMPLE TEXT 5

The “best” vector of DED in North America

Central – maternal gallery

  – wigglies → brood galleries

Against the grain of the wood



BANDED ELM BARK BEETLE 
[SCOLYTUS SCHEVYREWI]

SMALLER EUROPEAN ELM BARK BEETLE
[SCOLYTUS MULTISTRIATUS]

SAMPLE TEXT 6

Central - maternal gallery

 – wigglies → brood galleries

With the grain of the wood



BANDED ELM BARK BEETLE 
[SCOLYTUS SCHEVYREWI]

SMALLER EUROPEAN ELM BARK BEETLE
[SCOLYTUS MULTISTRIATUS]

SAMPLE TEXT 7

-Considered “equal” in their ability to vector DED

-S. multistriatus prefers American elm

-S. schevyrewi beetle prefers Siberian elm

  → reduced risk of spread to 
      boulevard trees?



MONITORING FOR ELM BARK BEETLES



DUTCH ELM DISEASE IN NORTH AMERICA

DED also spreads through root grafting and improperly disinfected 
pruning tools (saws, chainsaws, pruners).

Potential root grafted trees in 
Winnipeg elm trees (brown 
lines)



AMERICAN ELM ULMUS AMERICANA [AKA: WHITE ELM]
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Most western native extent in Canada: 

 Outlook, Saskatchewan

Saskatoon

Outlook



AMERICAN ELM ULMUS AMERICANA [AKA: WHITE ELM]
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-Monoculture 
streets

-little genetic 
diversity



SIBERIAM ELM ULMUS PUMILA [AKA: CHINESE ELM]
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More often looks like this 

  → 

    shrubby volunteer

More resistant to DED, but still fatal



SIBERIAM ELM ULMUS PUMILA [AKA: CHINESE ELM]
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Non-native, from Asia

 Extent in Canada: 

iNaturalist records



PRE-2000 – MONITORING

Dutch Elm Disease program

Monitoring done since 80s (digitized records since 1993)

 -Sampling symptomatic trees

 -Beetle trapping

-scoring with smiley faces?

14(1997 data)



2005 – REGULATIONS

Provincial Dutch Elm Disease Regulations
(2005, Amendments 2017)

Allowed for a more formal DED 
program:

Gave the program some “teeth” and 
emergency funding.

City created a proper Emergency 
Response Plan

15



2005 – REGULATIONS

Provincial Dutch Elm Disease Regulations
(2005, Amendments 2017)

Made it illegal to:
 -store elm wood (must dispose 

immediately)
 -leave elm stumps
 -prune during the pruning ban 

(April-September)

Made it legal for:
 -Provincial DED inspectors to enter onto 

property for the purposes of elm 
removal

16



2005 – REGULATIONS

Provincial Dutch Elm Disease Regulations
(2005, Amendments 2017)

Problems:
 -No real penalties

  -infractions only (cost of 
  removal)

  -hard to enforce

 -No support from law enforcement

17



TIMELINE
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Positive case in a private Siberian 
elm in the Buena Vista 

neighbourhood. 

Two samples to confirm – one 
positive, one negative.

2015

Positive sample in an American elm 
along a railway shelterbelt in the 

Montgomery neighbourhood.

2020

Positive sample in an American elm 
in a park in Mount Royal 

neighbourhood.

2021

No confirmed 
cases.

2022

4 positive cases:

3 in Sutherland neighbourhood 
(American elm)

1 in Pleasant Hill neighbourhood

(Siberian elm)

2023

Followed our Dutch Elm Disease emergency response protocol: 
 -immediate removal of + tree

 -firewood sweep in 2 km radius of + tree

 -media PSAs
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SCOLYTUS SCHEVYREWI – LEADING THE SPREAD?
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The Native Elm Bark Beetle – the “best” vector – has never been recorded in Saskatoon



SCOLYTUS MULTISTRIATUS – INITIAL VECTOR?
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SCOLYTUS SCHEVYREWI – LEADING THE SPREAD?

26

-Trap monitoring higher after 2021 – sampling 
bias?

- subsample – what is the actual population in our 
city?

However:

-Elm dense neighborhoods have always been 
targeted for monitoring

-# of traps was high in 2015 & 2016

-lures have remained consistent



COMPOUNDING FACTORS - DROUGHT
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COMPOUNDING FACTORS – SOIL QUALITY

28

“Undulating, sandy to 

clayey glacio-lacustrine 

plains”

Moderately / Very 

Strongly Calcareous

High development, former 

agricultural land has 

reduced nutrient content



COMPOUNDING FACTORS – CONSTRUCTION

29

As per City’s guidelines:

• Stay out of the tree protection zone 

• Establish a separate staging and parking 

area for equipment away from the trees

• Avoid soil compaction by cushioning the 

area with six inches of wood mulch 

• Avoid any physical damage 

• Water root zones frequently



1. Monitoring & Sampling 

2. Training Staff

3. Educating the Public

4. Adequate resources in the 
preventative stage

5. Healthy trees

6. Enforcement

7. Multi-level collaboration

8. Effective Incident Command System

KEY ASPECTS OF PREVENTION



WHAT DID WE DO RIGHT?

31

• Maintained a training / monitoring program even 

without provincial funding

• Took (almost) annual trips to DED hotspots to train staff 

• Interdepartmental cooperation with consistent 

messaging (landfill, communications, etc.)

• Strong public education campaigns in the 80s-90s

• Maintained historical data

• Increased diversity in street planting (reducing monocultures)

• Inventory of trees in Saskatoon (90s-present)



WHAT’S IN OUR FUTURE?

32

• Maintain training / monitoring program

• Continue to follow response plan:
• Remove + trees immediately

• Education / Media campaigns

• Firewood sweeps

• Monitoring program & data collection

• Better enforcement of penalties with new Tree 

Protection Bylaw

• Tree injections?



TREE PROTECTION BYLAW

33



20XX SAMPLE TEXT 34

DED “vaccine”

Winnipeg trial unsuccessful & costly



SAMPLE TEXT 35

Sydney Worthy

Sydney.worthy@saskatoon.ca

THANK YOU
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