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ABSTRACT

The common bed bug, Cimex lectularius L., is an obligate blood- feeding ectoparasite that preferentially feeds on 
humans. in recent decades to become a prominent indoor pest on a near global scale. Although bed bugs are not 
known to transmit any diseases to humans, their presence in homes is a Repeated bites by these hematophagous 
insects cause allergic reactions, including itching and erythematous or popular urticaria-like dermatitis, which 
favors secondary bacterial infections, cellulitis, impetigo, ecthyma, and lymphangitis. Infestation of these pests 
also gives rise to anxiety, insomnia, and worsening of an existing mental health condition. In this review, papers 
found in scientific databases were used after removing old ones as well as duplicate content. The information 
obtained from Iran and other countries of the world was categorized and presented in the fields of identification, 
level of infection, ways to control bed bugs and prevent their spread. Cimex lectularius L. populations have been 
documented worldwide to be resistant to pyrethroids and neonicotinoids, insecticides and permethrin that have 
been widely used to control bed bugs. In controlling this pest, in resistant populations, an ‘integrated pest man-
agement program’ is essential.
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Background
100 species of blood feeding parasitic pests are in the family 

Cimicidae [1]. The common bed bug, Cimex lectularius L., is an obli-
gate blood- feeding ectoparasite that preferentially feeds on humans 
[2-5] that has reemerged in recent decades to become a prominent 
indoor pest on a near global scale [6] Over the past two decades, the 
common bed bug, Cimex lectularius L. (Hemiptera: Cimicidae), has re-
established as a perennial indoor pest, causing global public health 
concerns [7-10] This resurgence has been aided by an increase in 
travel, exchange of secondhand furniture, ineffective pest control, 
and the evolution of mechanisms conferring insecticide resistance 
[6,8,11]. Bed bugs can exert adverse effects on health and quality of 

life [12]. and these insects, are cryptic and nocturnal ectoparasites 
adapted to blood-feeding on humans [13] but are most commonly 
encountered in sleeping areas [14]. And bed bug is most prevalent 
in temperate regions [13,15] Although bed bugs are not known to 
transmit any diseases to humans [2], their presence in homes is a Re-
peated bites by these hematophagous insects cause allergic reactions 
[16,17], including itching and erythematous or popular urticaria-like 
dermatitis, which favors secondary bacterial infections [7], cellulitis, 
impetigo, ecthyma, and lymphangitis. Infestation of these pests also 
gives rise to anxiety, insomnia, and worsening of an existing mental 
health condition [15,18,19] and Some Bed bug infestated patients are 
associated with anemia [20]. Eradication of bed bug infestations is 
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particularly difficult and costly because they are cryptic, shelter on 
surfaces that often cannot be treated with insecticides, and multiple 
insecticide treatments may be required to eradicate bed bug popu-
lations [7] However Insecticides are the most effective means of bed 
bug control [21, 22], a continual application of chemical insecticides 
has resulted in bed bug resistance and have created widespread wor-
ries among pest control professionals [8].

The resistance spectrum of bed-bugs towards this group of com-
pounds resembles those of Anopheles gambiae and Musca domestica, 
indicating similarity in the defence mechanism [23]. Several hypoth-
eses have been proposed to explain the resurgence of common bed 
bugs, including increased travel by the public and the evolution of py-
rethroid insecticide resistance in field populations [24,25]. More re-
cently, some bed bug populations were shown to be highly resistant to 
various neonicotinoids and possess reduced susceptibility to pyrrole 
compounds [26]. And bed bugs were determined to be resistant to 
pyrethroids and carbamates, deltamethrin and λ-cyhalothrin [21,27] 
Comprehensive approaches to controlling bed bugs include mattress 
encasements, trapping, vacuuming, spot and spatial heat treatments, 
inorganic dusts, and chemical treatments with pyrethroids, neonico-
tinoids, and pyrroles [7]. The purpose of this study was to assess bed 
bug infestation levels, and the efficacy of locally available insecticides 
The information derived can then be used to better inform the com-
munity on the most appropriate bed bug management strategies.

Materials and Methods
The search was carried out in databases including: Pub Med, Goo-

gle Scholar, Science Direct, Scopus, Web of Science, from 1958to 2021 
Duplicates were excluded. A literature search was performed by using 
the following terms: “bed bugs”, “Cimex lectularius”, “insecticide resis-
tance” alone or in combination, both in Persian and English languages 
in world wide. We inclusively searched all databases. Finally, 185 pa-
pers with epidemiological parameters of interest were selected and 
31 articles fulfilled the inclusion criteria. Those articles reporting to 
status of insecticide resistance in bed bug included to the study.

Results
Some factors such as increased travel of people as well as bed bug 

resistance to pesticides can be effective in the outbreak of this insect. 
Many methods have been proposed to control and limit the growth 
and expansion of the population of this insect. Control of this pest in 
small populations will be very easy and fast, therefore, detection of 
bed bugs in the early stages of infection is very important [16]. In the 
control plan for three decades. In Iran, pyrethroid insecticides have 
been introduced to control programs of bed bugs since 2000 and in 
the past decade of new millennium. In virtue of the enhanced contam-
ination and resurgence of bed bugs, the application of these insecti-
cides, along with OPs, CMs, phenylpyrazoles, and neonicotinoids, was 
escalated. Studies on the Middle East are scarce and limited to a few 

reports of the common bed bug from Iran, Israel, and Kuwait and of 
the tropical bed bug from Israel and Iraq [15,28]. Multiple resistance 
mechanisms have been identified in bed bugs including penetration 
resistance through cuticle thickening or remodeling, metabolic re-
sistance by increasing the activities of detoxification enzymes (e.g. 
cytochrome P450 monooxygenases and esterases), and knockdown 
resistance by kdr mutations. Other potential resistance mechanisms 
such as behavioural and physiological changes (e.g. increasing ester-
ase activities by point mutations, glutathione S-transferase, target site 
insensitivity including altered AChEs, GABA receptor insensitivity, 
and altered nAChRs), and symbiontmediated mechanisms are yet to 
be discovered [8,19].

Cimex lectularius L. populations have been documented world-
wide to be resistant to pyrethroids and neonicotinoids, insecticides 
and permethrin that have been widely used to control bed bugs 
[4,15]. Molecular techniques could provide an early warning of the 
development of insecticide resistance and could determine the specic 
resistance mechanism. Even though molecular assays such as PCR 
and direct DNA sequencing have been employed to detect kdr muta-
tions in bed bug samples, these methods are impracticable for study-
ing large-scale populations [15,29]. In addition, regular monitoring 
of this insect in areas prone to infection can be very effective in pre-
venting the spread and recurrence of bed bugs [16]. And there is an 
urgent need to discover new active ingredients with different modes 
of action to control bed bug populations [7].

Discussion
Bed bug infestations have been reported to be increasing globally, 

including from Africa [14] Insecticide resistance, lack of effective in-
secticides, and poor community bed bug management practices have 
been reported as contributing factors to the bed bug resurgence [14]. 
The commonly used commercial formulations are largely ineffective 
[14]. numerous cases, the incorrect dose of insecticides are often ap-
plied, thereby exposing the household to insecticide health risks as 
noted above [14]. Meanwhile, a survey conducted among pest control 
companies in Malaysia reported that 25% of them found that the in-
sect became resistant [30]. the United States and Europe had a wide 
range of resistance levels to fipronil [7]. The severity of bed bugs as a 
nuisance often depends on the extent and size of the infestation [14]. 
Therefore, one way to overcome insecticide resistance could be the 
formulation of insecticides with synergists that counteract metabolic 
resistance [12]. Management of the common bed bug (Cimex lectula-
rius L.) necessitates the use of multiple control techniques [26]. Little 
studies have been documented the usefulness of IPM strategy for con-
trol bed bugs [18]. Non-chemical techniques include heat treatment, 
vacuuming, mattress encasements, laundering, freezing and heat 
steam [18,31]. Financial support is needed to assist residents that are 
bed bug affected and needs to include the provision of effective and 
safe pest management procedures for the control of bed bug infesta-
tions [14].
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Conclusion
This study revealed an occurrence of insecticide resistance in bed 

bug populations. We recommend that persons who involve in con-
trolling this pest should be trained to use combination of effective in-
secticides against susceptible bed bugs. Also, in resistant populations, 
an ‘integrated pest management program’ is essential.

Acknowledgments
The authors would like to appreciate very much for Ph.D students.

Conflicts of Interest
 The authors have no conflict of interest.

References
1.	 Ashbrook AR, Scharf ME, Bennett GW, Gondhalekar AD (2019) Bed bugs 

(Cimex lectularius L.) exhibit limited ability to develop heat resistance. 
PloS one 14(2): e0211677.

2.	 Sheele JM, Libertin CR, Pritt BS, Wysokinska EM, Pietri JE (2021) Investi-
gating the association of bed bugs with infectious diseases: A retrospec-
tive case-control study. Heliyon 7(10): e08107.

3.	 Zha C, Wang C, Li A (2018) Toxicities of selected essential oils, silicone 
oils, and paraffin oil against the common bed bug (Hemiptera: Cimicidae). 
J Econ Entomol 111(1): 170-177.

4.	 Basnet S, Kamble ST (2018) RNAi-mediated knockdown of vATPase sub-
units affects survival and reproduction of bed bugs (Hemiptera: Cimici-
dae). J Med Entomol 55(3): 540-65.

5.	 Romero A, Potter MF, Potter DA, Haynes KF (2007) Insecticide resistance 
in the bed bug: a factor in the pest’s sudden resurgence?. J Med Entomol 
44(2): 175-178.

6.	 Lewis CD, Levine BA, Schal C, Vargo EL, Booth W (2021) Decade Long Up-
surge in Target Site Pyrethroid Resistance In Bed Bug Populations In The 
United States.

7.	 González Morales MA, DeVries Z, Sierras A, Santangelo RG, Kakumanu ML, 
et al. (2021) Resistance to Fipronil in the Common Bed Bug (Hemiptera: 
Cimicidae). J Med Entomol 58(4): 1798-1807.

8.	 Zahran Z, Majid AHA (2019) Susceptibility of Malaysian Tropical Bed Bug 
Cimex hemipterus (F.) (Hemiptera: Cimicidae) Populations to Deltamethrin 
and Propoxur Insecticides. Trop Life Sci Res 30(2).

9.	 Sierras A, Schal C (2017) Comparison of ingestion and topical application 
of insecticides against the common bed bug, Cimex lectularius (Hemip-
tera: Cimicidae). Pest Manag Sci 73(3): 521-527.

10.	 Zhu F, Sams S, Moural T, Haynes KF, Potter MF, et al. (2012) RNA interfer-
ence of NADPH-cytochrome P450 reductase results in reduced insecticide 
resistance in the bed bug. Cimex lectularius. PloS one 7(2): e31037.

11.	 Agnew JL, Romero A (2017) Behavioral responses of the common bed bug, 
Cimex lectularius, to insecticide dusts. Insects 8(3): 83.

12.	 Gonzalez-Morales MA, Romero A (2019) Effect of synergists on deltame-
thrin resistance in the common bed bug (Hemiptera: Cimicidae). J Eco En-
tomol 112(2): 786-91.

13.	 Dang K, Doggett SL, Leong X-Y, Veera Singham G, Lee C-Y (2021) Multi-
ple Mechanisms Conferring Broad-Spectrum Insecticide Resistance in the 
Tropical Bed Bug (Hemiptera: Cimicidae). J Eco Entomol 114(6): 2473-84.

14.	 DEKU G (2021) Assessment of Tropical Bed Bug (Hemiptera: Cimicidae), 
Infestations in Cape Coast, Ghana: Household Control Prac.

15.	 Ghavami MB, Ghahremani Z, Raeisi N, Taghiloo B (2021) High levels of py-
rethroid resistance and super-kdr mutations in the populations of tropical 
bed bug, Cimex Hemipterus, in Iran. Parasite Vectors.

16.	 Khoobdel M, Shojaei A, Nobakht M, Dastmardi MR, Zarei S (2021) Control 
and Prevention of Bed Bugs, Cimex lectularius in Military Environments: 
Narrative review. J Marine Med 3(2): 62-74.

17.	 Politi FAS, Nascimento JD, da Silva AA, Moro IJ, Garcia ML, et al. (2017) 
Insecticidal activity of an essential oil of Tagetes patula L. (Asteraceae) 
on common bed bug Cimex lectularius L. and molecular docking of major 
compounds at the catalytic site of Cl AChE1. Parasitol Res 116(1): 415-24.

18.	 Alizadeh I, Jahanifard E, Sharififard M, Azemi ME (2020) Effects of resident 
education and self-implementation of integrated pest management strat-
egy for eliminating bed bug infestation in ahvaz city, southwestern Iran. J 
Arthropod-Borne Dis 14(1): 68.

19.	 Dang K, Doggett SL, Singham GV, Lee CY (2017) Insecticide resistance and 
resistance mechanisms in bed bugs, Cimex spp. (Hemiptera: Cimicidae). 
Parasit Vectors 10(1): 1-31.

20.	 Sheele JM, Pritt BS, Libertin CR, Wysokinska EM (2021) Bed bugs are asso-
ciated with anemia. Am J Emerg Med 46: 482-488.

21.	 Cho S, Kim HC, Chong ST, Klein TA, Kwon DH, et al. (2020) Monitoring of 
Pyrethroid Resistance Allele Frequency in the Common Bed Bug (Cimex 
lectularius) in the Republic of Korea. The Korean J Parasitol 58(1): 99-102.

22.	 Jensen K-MV. BEd bug problems in denmark, with a european perspective.

23.	 Busvine JR (1958) Insecticide-resistance in bed-bugs. Bull World Health 
Org 19(6): 1041-1052.

24.	 Vassena CV, Cáceres M, Santo Orihuela PL (2019) Pyrethroid resistance 
associated with a decreased DEET repellency in the common bed bug (He-
miptera: Cimicidae). J Econ Eentomol 112(2): 997-1000.

25.	 Romero A (2011) Moving from the old to the new: insecticide research on 
bed bugs since the resurgence. Insects 2(2): 210-7.

26.	 Gaire S, Scharf ME, Gondhalekar AD (2020) Synergistic toxicity interac-
tions between plant essential oil components against the common bed 
bug (Cimex lectularius L.). Insects 11(2): 133.

27.	 Berenji F, Moshaverinia A, Jadidoleslami A, Shamsian A, Doggett SL, et al. 
(2019) Evaluation of the common bed bug, Cimex lectularius (Insecta: He-
miptera: Cimicidae) susceptibility to λ-cyhalothrin, malathion, and diazi-
non in Northeastern Iran. J Med Entomol 56(4): 903-906.

28.	 Cáceres M, Santo Orihuela PL, Vassena CV (2019) Evaluation of resistance 
to different insecticides and metabolic detoxification mechanism by use of 
synergist in the common bed bug (Heteroptera: Cimicidae). J Med Ento-
mol 56(5): 1324-30.

29.	 Punchihewa R, de Silva WPP, Weeraratne TC, Karunaratne SP (2019) In-
secticide resistance mechanisms with novel ‘kdr’type gene mutations in 
the tropical bed bug Cimex hemipterus. Parasit Vectors 12(1): 1-8.

30.	 Amajid AH, Zahran Z (2017) Tropical bed bug infestation dynamics in ma-
laysia: evaluation of insecticide resistance level and susceptibility on py-
rethroid and carbamate insecticides (hemiptera: cimicidae). Proceedings 
of the 9th International Conference on Urban PestsAt: Aston University, 
Birmingham, UK 9.

31.	 (2017) White I, editor An overview of bed bug (Hemiptera: Cimicidae) 
treatment in Unites States: using science to create progressive protocols. 
Proceedings of the 9th International Conference on Urban Pests.

https://dx.doi.org/10.26717/BJSTR.2024.59.009283
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0211677
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0211677
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0211677
https://pmc.ncbi.nlm.nih.gov/articles/PMC8569396/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8569396/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8569396/
https://pubmed.ncbi.nlm.nih.gov/29220500/
https://pubmed.ncbi.nlm.nih.gov/29220500/
https://pubmed.ncbi.nlm.nih.gov/29220500/
https://pubmed.ncbi.nlm.nih.gov/29438553/
https://pubmed.ncbi.nlm.nih.gov/29438553/
https://pubmed.ncbi.nlm.nih.gov/29438553/
https://academic.oup.com/jme/article/44/2/175/862389
https://academic.oup.com/jme/article/44/2/175/862389
https://academic.oup.com/jme/article/44/2/175/862389
https://www.researchgate.net/publication/355658868_Decade_Long_Upsurge_In_Target_Site_Pyrethroid_Resistance_In_Bed_Bug_Populations_In_The_United_States
https://www.researchgate.net/publication/355658868_Decade_Long_Upsurge_In_Target_Site_Pyrethroid_Resistance_In_Bed_Bug_Populations_In_The_United_States
https://www.researchgate.net/publication/355658868_Decade_Long_Upsurge_In_Target_Site_Pyrethroid_Resistance_In_Bed_Bug_Populations_In_The_United_States
https://pubmed.ncbi.nlm.nih.gov/33822102/
https://pubmed.ncbi.nlm.nih.gov/33822102/
https://pubmed.ncbi.nlm.nih.gov/33822102/
https://www.researchgate.net/publication/334577045_Susceptibility_of_Malaysian_Tropical_Bed_Bug_Cimex_hemipterus_F_Hemiptera_Cimicidae_Populations_to_Deltamethrin_and_Propoxur_Insecticides
https://www.researchgate.net/publication/334577045_Susceptibility_of_Malaysian_Tropical_Bed_Bug_Cimex_hemipterus_F_Hemiptera_Cimicidae_Populations_to_Deltamethrin_and_Propoxur_Insecticides
https://www.researchgate.net/publication/334577045_Susceptibility_of_Malaysian_Tropical_Bed_Bug_Cimex_hemipterus_F_Hemiptera_Cimicidae_Populations_to_Deltamethrin_and_Propoxur_Insecticides
https://pubmed.ncbi.nlm.nih.gov/27766740/
https://pubmed.ncbi.nlm.nih.gov/27766740/
https://pubmed.ncbi.nlm.nih.gov/27766740/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0031037
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0031037
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0031037
https://pubmed.ncbi.nlm.nih.gov/28786920/
https://pubmed.ncbi.nlm.nih.gov/28786920/
https://pubmed.ncbi.nlm.nih.gov/30535372/
https://pubmed.ncbi.nlm.nih.gov/30535372/
https://pubmed.ncbi.nlm.nih.gov/30535372/
https://pubmed.ncbi.nlm.nih.gov/34693975/
https://pubmed.ncbi.nlm.nih.gov/34693975/
https://pubmed.ncbi.nlm.nih.gov/34693975/
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-021-04962-5
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-021-04962-5
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-021-04962-5
https://jmarmed.ir/article-1-151-en.html
https://jmarmed.ir/article-1-151-en.html
https://jmarmed.ir/article-1-151-en.html
https://pubmed.ncbi.nlm.nih.gov/27838836/
https://pubmed.ncbi.nlm.nih.gov/27838836/
https://pubmed.ncbi.nlm.nih.gov/27838836/
https://pubmed.ncbi.nlm.nih.gov/27838836/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7382692/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7382692/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7382692/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7382692/
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-017-2232-3
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-017-2232-3
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-017-2232-3
https://pubmed.ncbi.nlm.nih.gov/33221110/
https://pubmed.ncbi.nlm.nih.gov/33221110/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7066440/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7066440/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7066440/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2537818/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2537818/
https://pubmed.ncbi.nlm.nih.gov/30566684/
https://pubmed.ncbi.nlm.nih.gov/30566684/
https://pubmed.ncbi.nlm.nih.gov/30566684/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4553459/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4553459/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7074276/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7074276/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7074276/
https://www.researchgate.net/publication/331451978_Evaluation_of_the_Common_Bed_Bug_Cimex_lectularius_Insecta_Hemiptera_Cimicidae_Susceptibility_to_l-Cyhalothrin_Malathion_and_Diazinon_in_Northeastern_Iran
https://www.researchgate.net/publication/331451978_Evaluation_of_the_Common_Bed_Bug_Cimex_lectularius_Insecta_Hemiptera_Cimicidae_Susceptibility_to_l-Cyhalothrin_Malathion_and_Diazinon_in_Northeastern_Iran
https://www.researchgate.net/publication/331451978_Evaluation_of_the_Common_Bed_Bug_Cimex_lectularius_Insecta_Hemiptera_Cimicidae_Susceptibility_to_l-Cyhalothrin_Malathion_and_Diazinon_in_Northeastern_Iran
https://www.researchgate.net/publication/331451978_Evaluation_of_the_Common_Bed_Bug_Cimex_lectularius_Insecta_Hemiptera_Cimicidae_Susceptibility_to_l-Cyhalothrin_Malathion_and_Diazinon_in_Northeastern_Iran
https://pubmed.ncbi.nlm.nih.gov/31121041/
https://pubmed.ncbi.nlm.nih.gov/31121041/
https://pubmed.ncbi.nlm.nih.gov/31121041/
https://pubmed.ncbi.nlm.nih.gov/31121041/
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3565-x
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3565-x
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3565-x
https://www.researchgate.net/publication/318440402_TROPICAL_BED_BUG_INFESTATION_DYNAMICS_IN_MALAYSIA_EVALUATION_OF_INSECTICIDE_RESISTANCE_LEVEL_AND_SUSCEPTIBILITY_ON_PYRETHROID_AND_CARBAMATE_INSECTICIDES_HEMIPTERA_CIMICIDAE
https://www.researchgate.net/publication/318440402_TROPICAL_BED_BUG_INFESTATION_DYNAMICS_IN_MALAYSIA_EVALUATION_OF_INSECTICIDE_RESISTANCE_LEVEL_AND_SUSCEPTIBILITY_ON_PYRETHROID_AND_CARBAMATE_INSECTICIDES_HEMIPTERA_CIMICIDAE
https://www.researchgate.net/publication/318440402_TROPICAL_BED_BUG_INFESTATION_DYNAMICS_IN_MALAYSIA_EVALUATION_OF_INSECTICIDE_RESISTANCE_LEVEL_AND_SUSCEPTIBILITY_ON_PYRETHROID_AND_CARBAMATE_INSECTICIDES_HEMIPTERA_CIMICIDAE
https://www.researchgate.net/publication/318440402_TROPICAL_BED_BUG_INFESTATION_DYNAMICS_IN_MALAYSIA_EVALUATION_OF_INSECTICIDE_RESISTANCE_LEVEL_AND_SUSCEPTIBILITY_ON_PYRETHROID_AND_CARBAMATE_INSECTICIDES_HEMIPTERA_CIMICIDAE
https://www.researchgate.net/publication/318440402_TROPICAL_BED_BUG_INFESTATION_DYNAMICS_IN_MALAYSIA_EVALUATION_OF_INSECTICIDE_RESISTANCE_LEVEL_AND_SUSCEPTIBILITY_ON_PYRETHROID_AND_CARBAMATE_INSECTICIDES_HEMIPTERA_CIMICIDAE


Copyright@ :   Hassan Vatandoost | Biomed J Sci & Tech Res | BJSTR.MS.ID.009283.

Volume 59- Issue 2 DOI: 10.26717/BJSTR.2024.59.009283

51451

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2024.59.009283

 Hassan Vatandoost. Biomed J Sci & Tech Res 

https://dx.doi.org/10.26717/BJSTR.2024.59.009283
https://dx.doi.org/10.26717/BJSTR.2024.59.009283

