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Setting the stage: 
 

-Wireworms: 

 -several economic species in   

        Canada  (> 20) 

Limonius 

Agriotes 

Selatosomus 

Melanotus 



Wim van Herk 

Bob Vernon 

Christine Noronha 

Surveys: 2004-2016  

Identification of economic 

wireworms across Canada:  



Å Main pest species today  

ïBC 

ÅAgriotes  obscurus  

ÅAgriotes  lineatus  

ÅLimonius  canus 

Å L. californicus  

ïPrairies  

ÅHypnoidus  bicolor  

ÅSelatosomus destructor  

ÅLimonius  californicus  

ÅAgriotes  mancus  

ïOntario  

ÅHypnoidus  abbreviatus  

ÅLimonius  agonus 

ÅMelanotus  spp. 

ÅAgriotes  mancus  

 

 

Identification + distribution (summary)  

ïQuebec  

ÅHypnoidus  abbreviates 

ÅLimonius  aeger  

ÅM. communis/ fissilis  

ÅDalopius  vagus  

ÅAgriotes  mancus 

 

ïAtlantic Canada (PEI)  

ÅAgriotes  obscurus 

Å Agriotes  lineatus  

ÅAgriotes  sputator   

ÅHypnoidus  abbreviatus  

ÅLimonius  aeger  

ÅMelanotus  similis  

ÅSylvanelater  cylindriformis   

ÅAgriotes  mancus 

 



Setting the stage: 

 

-Wireworms: 

 -A field may have one or MULTIPLE 

  species 

 

 -Common combo in PEI: 

   Agriotes sputator  and 

  Hypnoidus abbreviatus 

 

  

 



 

Life Cycle 

  



Top Crop Magazine 



Top Crop Magazine 

    Details vary 

between species!! 

 For A. sputator 

 -egg (Growing Season 1) 

 -to adult emergence 

         (Growing Season 5) 

    Year 1 

    -2013 

    Year 5 

    -2017 



 
üEuropean click beetles in Canada 

  -Agriotes lineatus.    BC, Atlantic Canada 

  -Agriotes obscurus.  BC, Atlantic Canada 

  -Agriotes sputator.    Atlantic Canada 

 

AgriotessputatorAgrioteslineatus AgriotesobscurusAgriotes lineatus Agriotes obscurus Agriotes sputator 

Click Beetle Research 



 
üEuropean click beetles have pheromones!!! 

  -Agriotes lineatus.    BC, Atlantic Canada 

  -Agriotes obscurus.  BC, Atlantic Canada 

  -Agriotes sputator.    Atlantic Canada 

 

AgriotessputatorAgrioteslineatus AgriotesobscurusAgriotes lineatus Agriotes obscurus Agriotes sputator 



Click Beetle 

Studies Click Beetle 

Trapping 

Vernon Beetle Trap 

Established in 1999 

Traps manufactured by Contech Enterprises Inc. Delta BC 



Click Beetle 

Studies Click Beetle 

Trapping 

Contech went out of business in 2014, so traps and lures  

no longer available. 

A new trap design was needed for BC and possibly PEI. 



Desireable characteristics of a new IPM trap: 

 
1) Highly effective and consistent catch. 

 -General surveys 

 -Monitoring in IPM programs 

 -Mass trapping  

 -Biological studies 

 

2) Can be easily used by. 

 -Growers 

 -Ag. Professionals 

 -Scientists. 

 

3)  Inexpensive 

 

 



 

4)  Easy and fast to assemble, install and inspect. 

 

5)  Durable for several years of field use. 

  

6)  Easily portable and storable.   

 

7)  Rodent proof, water proof. 

 

  

 



Click Beetle 

Studies Click Beetle 

Trapping 

Vernon Pitfall TrapÊ 



Vernon Beetle 

Original 

Yatlor  

 

UniTrap  Baited Pitfall  

Vernon  

PitfallÊ 

Yatlor  

Funnel 

New in 

2014 
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A. obscurus Beetle Trap Comparison Study, 2016: Agassiz, BC 

A) Beetle Catch 



  
     

   7000 A. sputator in 

1 trap in PEI in 5 days!!! 

    900,000 A. sputator beetles  

caught in 3 fields in PEI in 2015!!! 



C) Time to Install Traps 

A. obscurus Beetle Trap Comparison Study, 2015: Agassiz, BC 
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B) Time to Inspect Traps 

A. obscurus Beetle Trap Comparison Study, 2015: Agassiz, BC 

16 secs 



  
     

Vernon Pitfall TrapÊ 

Bottom 

Top 

Pheromone 

Cup 

Bulb Planter 

ü   Very inexpensive. 

ü  $1.50 per trap with pheromone. 

ü  Works with or without  

 pheromones. 

ü Rodent-proof. 

ü Somewhat water-proof. 

ü Different colors 

A. sputator 

A. lineatus A. obscurus 



Modifications to traps in 2017 

Mass Trap Lures IPM Trap Lures 



  
     



VOLUME TO # BEETLES 

  Number of Beetles 

Reading (mL) AS AO AL 

1 28 14 16 

2 56 28 32 

3 83 42 48 

4 111 56 65 

5 139 70 81 

6 167 85 97 

7 194 99 113 

8 222 113 129 

9 250 127 145 

10 278 141 161 

15 417 211 242 

20 556 282 323 

25 694 352 403 

30 833 423 484 

35 972 493 565 

40 1111 563 645 

45 1250 634 726 

50 1389 704 806 

60 1667 845 968 

70 1944 986 1129 

80 2222 1127 1290 

90 2500 1268 1452 

100 2778 1408 1613 



Modifications to traps in 2017 

    New Winter Top Design (by May, 2017) 
ü For Permanent IPM and Mass Trapping Sites 
 

 Tightly sealed  
  lid for winter 



NELT Trap Vernon Pitfall TrapÊ 

+ 

    Together, these traps provide a complete 

monitoring toolbox for Click Beetle IPM in PEI!!!  
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Click Beetle 

Biology 

                                                                                           
A. sputator; A. obscurus;  

A. lineatus; H. abbreviatus 

                                                                                           

Emergence:  

ÅField vs Headland 

ÅTiming: ǀ versus ǁ 
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Males Females Mean Temp (°C) Mean Total Precipitation (mm)

Mean male and female A. obscurus in grassy field in Agassiz, BC, 2016 

No phero. 



Agriotes sputator Hypnoidus abbreviatus 

Field 1 

Field 2 

Field 3 
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PEI Field Trials 

        2015 

No phero. 
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ÅField vs Headland 

Åǀ versus ǁ 

                                                                                           

Egg Development  

ÅSeasonal 

ÅEgg laying (start/peak) 

                                                                                           
A. sputator; A. obscurus; 

A. lineatus; H. abbreviatus 
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Males Females Mean Total Precipitation (mm)

Mean male and female A. obscurus in grassy field in Agassiz, BC, 2016 

No phero. 

 Females  

 disected 



Female Dissections: Esther Driver 

Eggs counted 

& measured 

657 ǀ A. obscurus 

dissected in 2016 
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Mature Eggs Only Immature eggs No eggs Mean N Mature Eggs

Egg Development in A. obscurus in a grassy field in Agassiz, BC, 2016 

R² = 0.77 

R² = 0.75 

Egg laying! 

 -Best time 

  to treat? 
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Mature Eggs Only Immature Eggs No Eggs Mean N Mature Eggs

Egg Development in A. sputator in a grassy field in PEI, 2015 

Egg laying 

     ??? 
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Emergence:  

ÅField vs Headland 

Åǀ versus ǁ 

                                                                                           

Egg Development  

ÅSeasonal 

ÅEgg laying (start/peak) 

                                                                                           
A. sputator; A. obscurus; 

A. lineatus; H. abbreviatus 

                                                                                           

Field Distribution Over Time  

ÅHeadlands 

ÅWithin fields 
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PEI Field 2: 2015 
 

ǁ 

        Winter Wheat 

   -45 pheromone traps ǁ 

   -34 pitfall traps ǁǀ         

   -22 traps in headlands 

Winter wheat 

  Worked-up 

 field in spring 
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PEI Field 2 
Week 1: May 20-27 

 

A. sputator: 
1038 males caught/day 

Temp = 13.6oC 
Rain = 2.1 mm 

ǁ 
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PEI Field 2 
Week 2: May 27-June 1 

 

A. sputator: 
24784 males caught/day 

Temp = 16.3oC 
Rain = 1.2 mm 

ǁ 
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PEI Field 2 
Week 3: June 1-10 
BEFORE SPRAYING 

 

A. sputator: 
7941 males caught/day 

Temp = 11.2oC 
Rain = 2.1 mm 

ǁ 
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Week 4: June 12-18 

AFTER SPRAY 1 
άaŀǘŀŘƻǊΩ 

 

A. sputator: 
8085 males caught/day 

Temp = 15.2oC 
Rain = 4.0 mm 
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PEI Field 2 
Week 5: June 19-26 

AFTER SPRAY 2 
 

A. sputator: 
1095 males caught/day 
Max = 134/Trap/Day 

Temp = 13.3oC 
Rain = 11.2 mm 

ǁ 
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Week 6: June 26-July 3 
2 WKS AFTER SPRAY 2 

 

A. sputator: 
3448 males caught/day 

Temp = 16.4oC 
Rain = 1.2 mm 
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Click Beetle 

Monitoring 

                                                                                           
A. sputator; A. obscurus; 

A. lineatus; H. abreviatus 

                                                                                           
In-Field Monitoring: 
   - IPM program 

                                                                                         
  

    Sentinel Traps: 
   - General Survey 

   - Risk Assessment 


