
Creepy Crawlers: Vectors and the Risks They Pose to Disease Control – Part 1 
 

Dr. Maxcy P. Nolan III, from NIPCAM Group, was invited to speak at a Creepy Crawler workshop in 

Saskatoon on November 3rd. The event was organized by the NSERC IRC in Poultry Nutrition and the U of 

S Poultry Extension Service, and sponsored by SCIDF. The information in this newsletter article is directly 

from Dr. Nolan’s presentation.  

 

A successful pest management program includes the following features: 

1. Anticipation and recognition of pest problems, 

2. Pest identification, 

3. Understanding the significance of pest problems, and 

4. Developing pest control programs that are safe, effective, economical, and based on sound data. 

 

Integrated pest management (IPM) for poultry production sites is more than a pest management 

program that monitors pest activity against established critical limits and employs corrective actions. It 

also considers microbial populations and environmental risks, and requires efficacious cleaning and 

disinfecting protocols, along with veterinary consultation.  IPM results in improved efficiency, decreased 

costs, an improvement in bird and worker safety, and assured compliance with regulations and industry 

standards.  

 

Vectors or pests can be micro- or macro-organisms. Macro-organisms can be seen with the naked eye 

and these pests include darkling beetles, flies, rats and mice, grain bugs, birds and large mammals. 

Microorganism pests are hard to see but are easily transported by air, water, feed, dust, people, 

vehicles, supplies and equipment, and all the macro-organisms listed previously.  

 

Monitoring vectors is key to pest control and requires different strategies for different zones associated 

with the production site. Ideally, poultry managers want to Reset to Zero!... which means the goal of the 

BETWEEN flock portion of the IPM program is to eliminate and exclude the vectors residing in Zone 1 

and to establish a monitoring program that indicates when the vector has returned so control strategies 

can be implemented.  

 

 

 



Zone Monitoring for Vectors 

 

 
ZONE 1:  

The actual living area of the birds (inside the barn), also known as the Restricted Access Zone. 

Common pests/vectors:  Beetles, grain pests, flies and rodents.  

Strategies:  Multiple catch devices, moving tapes, bait stations, speck cards 

 Inspect cracks, crevices, harborage areas, feed bins/lines 

Requirements: A flashlight is the most important tool for inspections!  

Purchase a good one (650-1100 lumens)… and then use it!   

ZONE 2:  

The interface/wall between the bird living area and outside. 

Common pests/vectors:  Wild birds, flies, rodents, reptiles and amphibians. 

Strategies:  Multiple catch devices and bait stations 

  Keep caulking in good shape and check door soundness 

- 80% of rodents enter barns through improperly sealed doors 

- Caulking saves time, effort and money 

  Watch for feedline penetrations and harborage areas 

  Inspect eaves and overhangs 

ZONE 3:  

The zone surrounding the barns (approximately 30 meters). 

Common pests/vectors:  Wild birds, flies, rodents, reptiles and amphibians. 

Strategies:  Bait stations and jug traps for flies  



  Mow grass and keep vegetation levels minimized 

  Consider installing hardware cloth and gravel along outside barn walls 

  Mark outside border of Zone 3 with fencing (electric) 

ZONE 4:  

Extends from 30 meters to 300 meters surrounding the farm (what you can see). 

Common pests/vectors:  Same as Zone 3, plus additional wildlife  

Personnel/vehicles moving in and out 

Strategies:  Remove brush and building debris 

  No standing water 

  Tire disinfectant for vehicles is highly recommended 

  Watch and know what your neighbours are doing 

ZONE 5:  

Includes the area beyond 300 meters surround the farm (the outside world). 

Common pests/vectors:  This zone is more about monitoring than controlling  

Strategies:  Keep up with the news and be aware of trends, outbreaks and other events 

 

Now that zoning has been established, it is time to concentrate on specific vectors associated with 

poultry production, including darkling beetles, rodents, flies and mites. 

Darkling Beetles 

Darkling beetles ( Alphitobius diaperinus is the scientific name) damage barn structure, carry disease, 

contribute to infectious process and hinder bird performance. Their life cycle includes the following 

stages:  

1. Egg (4 to 7 days),  

2. Larvae (up to 7 weeks, also known as lesser mealworm),  

3. Pupae (7 to 11 days), and  

4. Adult (up to 2 years). 

 

 
Photo from: http://www.poultryhub.org/production/husbandry-management/housing-environment/pest-management/darkling-beetles/ 

(accessed Nov 24, 2015). 

Image courtesy T. Lambkin, QDPI&F 

http://www.poultryhub.org/production/husbandry-management/housing-environment/pest-management/darkling-beetles/


Assessing the Beetle Population: 

Assessing the beetle population requires monitoring with beetle traps and inspecting under feeders or 

anything resting on the ground, along the outside wall, under migrating fences and at the ends of soft 

wood (with that good flashlight you recently purchased). The best times to conduct inspections are: 

1. At chick placement 

2. 3rd week of production 

3. Last week of production 

 

Count beetles in 1 ft2 (under one feed pan, for example) and compare the number to these guidelines: 

 Low population:  1-10 beetles 

 Medium population: 11-50 beetles 

 High population: >51 beetles 

  

Homemade beetle traps can be made with a foot-long section of PVC pipe containing a rolled-up piece 

of brooder guard/corrugated cardboard measuring 1’ x 1’. After one week, finding >25 beetles in a trap 

indicates a high population.  

 

When and How to Treat for Darkling Beetles: 

 Develop a treatment program to manage the beetle population.  

- If applying a single treatment, do so as close as possible to bird placement (beetles show up 

with the birds and feed) 

- For multiple treatments, proceed with application immediately after depopulation, and 

again, as close as possible to bird placement 

- Apply insecticide AFTER disinfectant 

 A successful treatment gets the DRUG to the BUG and should kill >95% of the adult beetle 

population.  

- Focus on application areas and correctly calculate the treatment area, which includes the 

floor AND side walls AND other cracks and crevices 

- Spray where the bugs are! It’s a more efficient practice and you’ll use 1/3 of the product 

- Follow the label at all times, and use appropriate safety and application equipment 

- Use nozzles, tanks, pumps and blowers to accomplish an even application 

 DO NOT mix insecticides with disinfectants. 

- Mixing insecticides with other chemicals may significantly reduce efficacy (and waste your 

money) 

 Ensure the pH of your water is neutral or acidic (pH≤7). 

- Insecticide activity is reduced drastically with pH>7. For example, a half-life of 183 days at a 

pH of 7 drops to less than 2 days when the water pH is 9 

- Acidify mixing water before adding the insecticide 

- Add active compounds after establishing the correct pH 

- Mix your insecticide thoroughly and ensure it stays in solution  

- Triple rinse equipment when switching compounds 



 If using a soluble concentrate or wet-able powder DO NOT over use water because concentration 

and dilution rate matter. 

- Use only enough water to apply insecticide to the area being treated so the correct amount 

of active ingredient is delivered to the treatment area 

- Do not use more than 80 gallons (302 L) of water per 20,000 ft2 (1,858 m2). For example, the 

NIPCAM Group uses 20 gallons of water per 20,000 ft2 

- If using a wet-able powder, agitate the mixture continuously to maintain a uniform 

concentration 

 Choose the right formulation for the right application. 

- For litter applications, use a dust or wet-able powder for the best residual protection 

- For ceilings or high areas of the wall, use a wet-able powder or liquid to get the insecticide 

where you want it 

- Using multiple formulations of the same active ingredient is okay 

- Apply the insecticide in bands, using the whole barn calculation but in targeted areas 

 When possible, apply insecticide directly onto the ground or concrete for a better chance of killing 

beetles as they migrate to lay eggs. 

 A second application and building perimeter treatment may be required. 

 If litter will be stored or applied to adjacent land, it needs to be treated PRIOR to removal to kill as 

many beetles as possible and limit migration back to the poultry barn. 

 Other practices to consider: 

- White washing the barn with hydrated lime, salt and water 

- Using Peel & Seal, a self-adhering waterproofing membrane available at 

hardware stores, to cover cracks and keep beetles and mice from 

climbing walls into attics. The membrane should only be applied once 

the beetle population is under control  

- Cold treatment will kill beetles with an appropriate down time, and can 

reduce the population by 60-80% 

- Regular bleach works well for concrete cracks on the floor 

 

Pesticide Rotations: Know the Active Ingredient! 

 TRUE rotations involve a change in the chemical classification of the active ingredient.  

- Products with different brand, trade or label names may belong to the same class of 

insecticide 

 For example, Tempo® and Ectiban® have different trade names, but fall within the 

same chemical classification (pyrethroids), so neither are an adequate rotation for 

each other 

 Rotating to a new class with equal or poorer performance may allow you to recover the efficacy of 

the class you were previously using. 

 Never mix active compounds. 

 

  



 

Chemical Class Comparisons 

CHEMICAL CLASS 

Toxicity 

(to mammals/people) Insecticide potency Residual Activity 

Pyrethroids Low High High 

Organophosphates Low to Very high Medium Low 

Carbamates Medium High Low to Medium 

Neonicotinoids Low to Moderate Low to High Moderate 

 

 

CHEMICAL CLASS TRADE NAME ACTIVE INGREDIENT 
Application Rate 

(20,000ft2 barn) 

Pyrethroids Tempo 20 WP Cyfluthrin (20%) 2 jars 

Ectiban Permethrin (240 g/L)  

Disvap V Permethrin (0.1% w/v)  

 *permethrin has various label names 

Organophosphates Debantic 50 WP Tetrachlorvinphos (50% w/w) Up to 12 pounds 

Malathion 50 Malathion  

Lagon 480 E Dimethoate (480 g/L)  

IPCO CYGON 480 EC Dimethoate (480 g/L)  

Carbamates Dusting Powder 5%  w/w  Carbaryl Up to 50 pounds 

Sevin 50% w/w Carbaryl  

Neonicotinoids Agita 10WG Thiamethoxam 10%, 

Z-9 Tricosene 0.05% 

 

Inorganic 

Compounds  
*Cover with litter before 

birds are placed in barn 

Boric Acid Acts as a stomach poison and 

drying agent 

400 pounds 

Diatomaceous Earth  200 pounds  

 

Insecticide Purchasing: 

 Purchase insecticide based on the cost per gram of active ingredient.  

- Do not be misled by a sales pitch claiming the cost is “less per jar” or “per treatment” 

- Use the following formula to evaluate insecticide cost: 

 $ cost of jar  /  grams in jar  X  % active ingredient  X  100  =  $ per gram active ingredient 

 

The remaining information on rodent, fly and mite control from Dr. Nolan’s presentation will appear in 

the next newsletter. If you have questions or comments on this material, please contact Tennille 

Knezacek (tennille.knezacek@usask.ca) or Dr. Jenny Fricke (jenny.fricke@usask.ca) from the University 

of Saskatchewan Poultry Extension Service. 

mailto:tennille.knezacek@usask.ca
mailto:jenny.fricke@usask.ca

