
Urban entomology; bed bugs

Department of Entomology, Faculty of Agriculture,

Kasetsart University

Chris Daeyun Kim



In this talk,

• Introduction
: Problems related with bed bugs.

•Understand bed bugs
#1 Biology and behavior

#2 Common bed bugs vs Tropical bed bugs

#3 Management

• Conclusion
: We need to be prepared.
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Problems related with bed bugs
Introduction
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#1 US 2,465
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“American ranked top visitors  
to Thailand (after reopening)”

Introduction



Schools in the US are shutting down again

“No kids were allowed inside the building”

“Nothing different than what it was during 
COVID.”

(03 Feb 2023, Pennsylvania)

“Keep the children at home.”

“Why can’t they do remote learning?”
(08 Feb 2023, Maine)
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“Bed bugs in classroom”
(16 Feb. 2023, Philadelphia)
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Bed bug biting…
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Bed bug lawsuits…
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Hotel industry

“Bed bugs are 
expected problem”
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https://www.atlantanewsfirst.com/2023/04/20/watch-family-inmate-found-dead-cell-rally-outside-fulton-county-jail/



Understand bed bugs
1. Biology and behavior

2. Common bed bugs vs Tropical bed bugs    

3. Management
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Classification

Scientific classification

Kingdom Animalia

Phylum Euarthropoda

Class Insecta

Order Hemiptera

Family Cimicidae

Genus Cimex

Species Cimex lectularius
5 mm

Wing pads

1st

Blood 
meal

> 5th

Blood 
meals

“One month 
for

egg to egg”

“Hematophagous”

Stylet

Proboscis

Piercing-sucking mouthparts
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Aggregation

They attracted by aggregation 
pheromones from feces and 
exuviae.

feces

exuviae

Photo by Daeyun Kim

feces
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Aggregation (cont.) 
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Harborage
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Harborage
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”90% are nymphs”
Credit: Daeyun Kim
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Lined bite pattern
; Number of bed bugs feed in a line.
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Minocah et al. (2016)

Allergic reaction
; Developed an erythrodermic reaction. 19



Secondary infection
; Through compromised skin wounds.

e.g.Trypanosoma cruzi (Chagas disease) 20



Understand bed bugs
1. Biology and behavior

2. Common bed bugs vs Tropical bed bugs

3. Management
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“Wider, wing-like”
Common bed bug
Cimex lectularius

“Slender, narrower”
Tropical bed bug
Cimex hemipterus

Pronotum
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Geographical distribution

30° latitudes

30° latitudes

“Both species are 
mixed in some 

locations.”
(Doggett et al. 2003)

“Common bed bugs 
are predominant in 

climate region while 
tropical bed bugs are 

mainly in SEAsia” 
(Omori 1946)
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July 202224

(Kim et al. 2017)
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Bed bug’s leg structure

27



Smooth surface (plastic) Rough surface (paper) Kim et al. (2017)

Bed bug’s leg structure (cont.)
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Kim et al. (2017)

Common bed bug
Cimex lectularius

Tropical bed bug
Cimex hemipterus

Bed bug’s leg structure (cont.)
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Understand bed bugs
1. Biology and behavior

2. Common bed bugs vs Tropical bed bugs      

3. Management
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Credit: Daeyun Kim

Seriously infested cases…
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Credit: Daeyun Kim

Inspection
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Sniff dogs?
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(Naylor et al. 2020)

Monitoring traps“Remote monitoring”



Alternatives

(Richardson 1944)

“Leaves of 
bean plants”

(Szyndler et al. 2013)

“Artificial 
leaves of 

bean plants”

(Gries et al. 2014)35



Vacuuming + spraying (or dusting)

Management

36



Problems

“Pesticide resistance”
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IGRs for 
bed bugs?

• CSIs (Chitin Synthesis Inhibitors):

Causing cuticle malformation during ecdysis.

• JHAs (Juvenile Hormone Analogues):
Affects multiple developmental processes. 
Ecdysis and formation of reproductive organs.

Credit: Daeyun Kim

(IGRs: Insect Growth Regulators)

(= molt)



“Deformed male paramere was 25% shorter”

~
5
0
0
 µ

m

(Moor 2006)
CSIs (Chitin Synthesis Inhibitors):



“Female genitalia was completely deformed”

(Moor 2006)

CSIs (Chitin Synthesis Inhibitors):



“Eggs retained in the abdomen of treated females”

(Goodman et al. 2012)
JHAs (Juvenile Hormone Analogues)



(Campbell et al. 2017)

“Ruptured guts caused molting failure”

JHAs (Juvenile Hormone Analogues)



“84% mortality and inhibited oviposition”

(Sierras et al. 2020)

JHAs (Juvenile Hormone Analogues)



Key messages

• Bed bugs are impacting
: Tourism industry and education system (financial and social problems). 

: Transmit pathogens through damaged skins and feces (secondary infection).

• Lack of information
: Although both species are dispersing and mixing in some places,

differences are still off topic.

• Surveillance tools
: As early detection is a key to manage bed bug problems, 

effective surveillance tools and interventions are urgently required. (Doggett et al. 2011)

“Industry standards in bed bug management”

Australia Europe United States

What about tropical bed bugs?
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Conclusion

“We need to be prepared.”

45


	Slide 1: Urban entomology; bed bugs
	Slide 2: In this talk,
	Slide 3: Problems related with bed bugs
	Slide 4
	Slide 5: Schools in the US are shutting down again
	Slide 6: “Bed bugs in classroom”
	Slide 7: Bed bug biting…
	Slide 8: Bed bug lawsuits…
	Slide 9: Hotel industry
	Slide 10
	Slide 11: Understand bed bugs
	Slide 12: Classification
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Understand bed bugs
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Understand bed bugs
	Slide 31
	Slide 32
	Slide 33: Sniff dogs?
	Slide 34: “Remote monitoring”
	Slide 35: Alternatives
	Slide 36: Vacuuming + spraying (or dusting)
	Slide 37: Problems
	Slide 38: IGRs for bed bugs?
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Key messages
	Slide 45: Conclusion

