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Abstract 

 The core of this current review is based on the medicinal plant 

Zataria multiflora that is associated with the Lamiaceae family of 
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plants. It can only be located in the regions of Pakistan, Iran and 

Afghanistan. Zataria multiflora plant leaves and stem are consumed 

for various conditions of fever, upper respiratory infections, anti-

bacterial, anti-fungal in few cases as anti-viral. Zataria multiflora 

plant is fundamentally consists of volatile oil and non-volatile 

compounds. Raw volatile oil can be separated most often by means of 

steam distillation. These essential oil in plants are factors for the 

repulsion of bugs or aroma or spicy taste. This Contemporary review 

would cover Zataria multiflora essential oil composition of chemical 

compounds its Miticidal and pesticidal tendencies.  Essential oil 

prospect of being less threatening as a pesticide to health and 

environment than synthetic chemicals. Brief Comparisons of synthetic 

and plant-based pesticide. usefulness to protect different corps and 

gardens from mites and different pests. 

 

Keywords: Zataria multiflora, Various usages, Essential oil, pest 

killer, Harmful pesticides. 

 

 

INTRODUCTION: 

 

The Lamiaceae plant family has above 400 species that are very 

valuable in-sight of scientists due to pharmaceutical utilization in 

treating diverse diseases and conditions from microbes to bacteria and 

fungus1. Zataria multiflora belongs to the mint family is a medicinal 

plant called in Iran as Avishan Shirazi while in Balochistan it is 

called Izghad. This plant is common in dried mountainous regions in 

Iran, Afghanistan and Pakistan. All different Zataria multiflora these 

regions have a similar spicy aroma. Zataria multiflora flowers are 

white stem is woody and leaves are short2. 

 The potent hazardous chemicals in pest control are usually 

non-decomposable in the climate of earth and stay in soil or reach 

waterbody and filed of crops and threaten living conditions for men 

and other organisms. With the development of new technologies and 

modern methods of attaining better yields, humans are in desperate 

need of some highly precise and specific aim chemicals that can 

eliminate definite pest without impacting the life of insects or living 
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creatures or the environment. Obtaining these eco-friendly chemicals 

from laboratories in from of synthetic compounds is somewhat seems 

to be impossible so researchers have to look for an answer from 

natural oriented product sources. Safe pesticides could be plant or 

organism oriented are enormously decomposable by nature3. 

 In past few decades’ green pesticides of plants have started to 

build domination over synthetic chemical pest control methods. 

Environment concerned organizations in America promote utilization 

of plant originated essential oil, contaminants and other natural 

compounds for replacement of hazardous artificial laboratory 

substances which are used for elimination of pests4. The protection 

mechanism of the various plant produces certain fragranced, volatile 

compounds in for of essential oil. The number of these plants excide 

seventeen thousand Such plants are potentially suitable candidates 

for the production of green pesticides5. In the field of pest control 

management, there are several constant studies or research that 

revolve around the essential oil of medicinal plants that are one of the 

main contributors which would become as selective green pesticides 

and would not affect health and environment. In short, these raw 

volatile oils can be a substitute for damaging chemicals in gardens 

and agricultural corps6. This review glances at the derived essential 

oil of the Lamiaceae family in particular Zataria multiflora for 

prohibition and demise of mites or bugs in a safer way. This family 

contains plants with stems, leaves and flowers that possess essential 

oil and fragrance. These oils are the prime part of pharmaceutical to 

perfume and various other industries7. The volatile oils of plants exist 

as liquid in various parts of the plant from leaves to stem flowers and 

roots. These oils perform certain functions like shielding from hot and 

cold temperatures, appealing, keeping at bay the arthropods or make 

plant inedible for cattle. Essential oils have a low existence period out 

in open ranges from one to three days thanks to the presence of 

volatile components8.  

 

CHEMICAL COMPOSITION OF ZATARIA MULTIFLORA 

ESSENTIAL OIL: 

Constituents present in the extracted essential oil of Zataria 

multiflora vary under weather condition, ecotype, topographical 
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locations9. The most abandon constituents of essential oil of Zataria 

multiflora are phenolic compounds like Thymol, Carvacrol, para-

cymene, gamma-Terpinene. By means of Gas chromatography and 

mass spectrometry Mahmoud has verified twenty-two chemical 

substances in essential oil and found the percentage composition of 

essential oil mainly containing a high composition of Thymol 40.8%, 

Carvacrol 27.8%, P-cymene 8.4% and γ-Terpinene 4.0%10. Using Gas 

chromatography and mass spectrometry analysis Saedi detected and 

verified twenty-five chemical substances in essential oil and the 

highest percentage showed was Thymol 41.81%, Carvacrol 28.85%, P-

cymene 8.36% and γ-Terpinene 3.98%11. Rastegar using same GC/MS 

method obtain percentage Thymol 30.72%, Carvacrol 29.95%, P-

cymene 11.38% and γ-Terpinene 8.86%.12 

             

   
Thymol Carvacrol       Para-Cymene Gamma-Terpinene 

         

Figure 1: Structure of four main components of Essential oil of Zataria 

multiflora. 

 

Multifaceted usage of Zataria multiflora essential oil: 

 

Zataria multiflora essential oil as anti-parasitic: 

The larva stage of a certain kind of parasitic type worm called 

Echinococcus granulosus found in the feces of dogs inadvertently 

infect the host generally sheep and cattle. The definitive hosts are 

dogs and secondary hosts are sheep and men. In cattle and men these 

parasites form Hydatid cysts (sack of watery fluids) in organs like the 

liver, Bones, Hearth, lungs and central Nervous system. In the study 

of Kowsari Zataria multiflora essential oil was applied to infected 

cells of cattle organs with dilutions of 3 to 8 mg/ml with high dilutions 

of 7 and 8 mg/ml just in 25 minutes all the infected cells were 

terminated13. These cysts enlarge with time and their pressure cause 

organ damage and cracking of bones. The parasite life cycle includes 
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dogs and other canids as definitive hosts, while domestic ruminants 

and humans act as intermediate hosts for the parasite14. 

 

Zataria multiflora essential oil toxicity towards cancer cells 

and immune responses in Mice: 

It is one of the most concerning threats to the modern age and life of 

men uttered as Cancer. All around the globe after the hearth attack it 

is second most life-threatening disease. As a whole cancer tendency in 

male is far less than that of female15,16. To check the lethal effect of 

Zataria multiflora essential oil effects Azadi conducted 

experimentation on mice. Where the formation of the tumor was 

appraised by artificial means to persuade as breast and cervical 

cancer. These mice were treated with the essential oil of Zataria 

multiflora. At last when tumor size was reducing and there was no 

weight loss in mice that were introduced to essential oil as treatment 

which was opposite to control groups. This study feather added that 

essential oil of Zataria had shown a nontoxic effect on the liver and 

their enzymes in mice. Zataria essential oil also triggered the 

immunity of mice which assisted in reducing tumor cells. In results it 

was suggested that the essential oil of Zataria multiflora would 

become a useful nutritional agent during treatment of cancer16. 

 

Zataria multiflora essential oil as anti-inflammatory, anti-

bacterial and antifungal:  

Zataria multiflora essential oil constituents’ mainly thymol and 

Carvacrol and it is used for the treatment of many conditions 

particularly, reparatory tract infections, bacterial, and fungal 

infections17,18. For centuries Zataria multiflora has been used to treat 

reparatory tract infections in the lungs also as herbal medicine. The 

healing of respiratory tract discomfort because of chemical war fare 

had been recorded. Essential oil soothes the lung muscle and relax the 

pathway for breathing and control and as well as regulate immune 

response by intensifying, reducing, forcing and forbidding certain 

segments of the immune system17. The hydro-alcoholic extract of 

Zataria multiflora has shown immense good in asthma and chronic 

Obstruction pulmonary disease in guinea pigs. Carvacrol is among the 

main constituents of essential oil of Zataria act as a mediator for 
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inflammation of lungs and coughing. Different dilutions of thymol, 

Carvacrol and p-cymene can produce a great anti-inflammatory effect 

on mice and reduce response to some of white blood cells19,20. 

 Besides anti-Inflammatory Zataria multiflora essential oil 

also possesses antibacterial nature. In a study by Osanloo, the 

essential oil of Zataria multiflora and Mentha Piperita (a type of 

hybrid mint) were tested against four types of bacteria. The micro-

emulsion of essential oil of Zataria worked on three bacteria types 

that surpassed the essential oil of mint in efficacy. Zataria essential 

oil introduced an anti-bacterial substance. By mixing both essential 

oil of Zataria and mint the blend showed enhancements in 

eliminating bacteria. The food economy is deeply impacted by fungi as 

it grows on anything which becomes a waste. Furthermore, harmful 

compounds are released from certain food fungi can be threatening to 

different organisms21. 

 Nowadays in most the cases of denture stomatitis (fungal 

infections) are treated by oral anti-fungal while these chemicals posse 

adverse effects and after sometimes the fungal infection is often 

occurring again. In clinical trial done. Where two patient groups were 

treated for denture stomatitis for 14 days with nystatin (antifungal 

medication) and Zataria multiflora essential oil simultaneously. 

0.05% of Zataria multiflora 5ml of essential oil had 5mg/ml of 

Carvacrol and thymol. The outcome showed Zataria multiflora 

essential oil was being as effective as Nystatin22.  

 

WORLD AGAINST SPIDER MITES A LOSING BATTLE: 

 

In the early 20th-century Spider mites were not considered as any 

kind of danger to fruits or crops as these mites in from of Red spider 

mites or Two Spotted Spider mites had no large scale of destruction 

thanks to the predator insects like that consumed these mites. Then 

men introduced laboratory toxins became the reason for putting an 

end to insects in gardens and fields. This synthetic chemical over-

usage eliminated the entire population of predatory insects. As 

science enhanced the standard and value of food in fields these mites 

took advantage of situation like lack of predators and resistance 

shown by mites. Predatory insects of mites were targeted by excessive 
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utilization of toxic chemicals like organophosphorus and carbamate. 

Spider mites are enlisted at the top position among pesticides for 

being a destructive army for plants and trees throughout the globe. 

Without any predator to kill these mites now the outbreak of Red and 

Two Spotted Spider Mites is more frequent all around the world. 

Irregular usage of miticides have limited the choices and now mites 

show resistance against these chemicals23. Two Spotted Spider Mites 

are found under the leaves of the trees they cut a hole in leaves and 

suck out nutrients from the tree and as a result fruit yield is reduced 

and tree is damaged. When female mites lay eggs web just like a 

spider is formed over these eggs to safeguard their eggs. In three to 

four days’ eggs hatch and turn into nymphs and the last stage is adult 

mites. This all process takes 21 days and it can be enough for mites to 

destroy orchard24,25. The rate of photosynthesis is reduced and 

continuous feeding by these mites can be lethal for a plant can lead to 

death. Two Spotted Spider Mites cause a huge decline in yields like in 

15%, 14%,44% and 23% strawberries, corn, cotton, and cucumber 

respectively26. Miticides of current time are in great jeopardy as there 

has been resistance shown by Two Spotted Spider Mites for 93 

constitutes of pesticides undoubtedly theses mites are most resilient 

insects on the surface of earth27. 

 

SYNTHETIC PESTICIDES THE NIGHTMARE OF CHEMICAL 

WORLD: 

 

Miticides of earlier 1st and 2nd generation are history and 

organochlorine pesticides around 13 in number are constrained by law 

because of impact to health and environment. Now world relies upon 

organophosphorus and carbamate compounds as a pesticide. These 

days’ insect killers are among the most abandoned toxins on surface of 

the earth that strike helpful micro or marco organisms, animals, 

plants, aquatic life and most of all pose threat to human health. In 

infants and adult’s Chemical exposure to pest-killers can result in 

cancer, nerve damages, and other sicknesses. In extreme cases of an 

extended acquaintance of these compounds lead to liver failure, 

Suppuration of the immune system, hearth and lungs diseases28,29.  

Eco-friendly green safe pesticide is a dream of pest control which is a 
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step toward substitute chemicals as pesticides. Green pesticides are 

derived forms of chemicals that have selective effects on certain pests 

and no effect on other organisms. In Europe laws are very strict when 

it comes to the risk of pesticides on health and earth climate and for 

the usage of toxic compounds. In new increased safety guidelines, only 

30 miticides are given approval and 130 are banned30,31. Methyl 

Viologen, used to eradicate weed is utilized wildly all around the 

world is jeopardizing the health and the environment. It binds with 

soil in various crops like sunflower, cotton and rice. According to the 

American environmental agency Methyl Viologen, has half-life of 160 

days and has been debarred in 50 countries in the world32. 

 An incident that occurred during the Vietnam war where 

American forces applied 19 million gallons of herbicide to eliminate 

jungle to avoid guerrilla warfare in an area of 3.6 million acres. The 

compounds that were used called as agent orange or 2,4-

dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid. 

These chemicals not only affected soldiers from both sides also 

common men and women and the bar of cancer risk were raised 

high33. 

 

PLANT ESSENTIAL OILS AND THEIR PESTICIDAL 

ACTIVITIES: 

 

The essential oil obtained from various plants have a wide-range of 

toxicity to different arthropodae like mites, ticks and worms. The 

volatile oil of the plant is a protective guard against pests and are safe 

for the environment. The essential oil can show two types of pesticidal 

activity in form of deadly impact or just repelling properties34. 

 The red mites in hen farming are one of the huge causes of the 

decline in the yield of eggs. There were 56 essential oils extracted 

from plants and tested on red mites of poultry in which 37 essential 

oils caused more than 90% death of red mites35. The essential oil of 

mint 20% was introduced in water for hens and caused 92% mortality 

in red mites of poultry36. Essential oil of mint posse toxicity of certain 

effect on more than 200 insects with no effect of unselective 

organisms. Few essential oils have shown the Miticidal effect against 

varrora mites in bee hives37, 38, 39. 
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The toxicity of four essential oil of peppermint, Penny Royal, Thymus 

daenensis and Zataria multiflora were checked on storage product 

beetles. The outcome of the study was with the high concentration and 

greater exposers towards the essential oil of the above plants show 

great tendency to kill the beetles40. When essential oil and its 

compounds come in contact with cockroaches (American and German 

Cockroaches) and housefly it was deadly. The essential oil targeted 

the nerve protein of cockroaches and could never harm other 

organisms 41, 42. 

 Tobacco white-fly and spider mites of different stages from 

eggs, nymphs and adults were treated with dosage sprays of three 

essential oils of Satureja hortensis, Basil and Thymus vulgaris in time 

intervals of 24,48 and 96 hours to find mortality. The essential oils 

were found to be fatal to all stages of spider mites and white-fly. The 

mortality was dependent on the high concertation of these oils and 

timely exposers43.   

 

CONCLUSION: 

 

This review highlights Zataria multiflora plant extract or essential oil 

derived from it. The essential oil of the Plant was evaluated in detail 

from the composition of volatile oil to main constituents. And its 

utilization in various fields of life and science. Furthermore, the pests 

and their effect on health and the environment and the threat of toxic 

pesticides were elucidated. At last, the possibility of essential oil as 

green pesticide for future was considered concerning to previous 

studies.  

 

 

REFERENCES: 

 

1. Leporatti, M. L., & Ghedira, K. (2009). Comparative analysis of medicinal plants 

used in traditional medicine in Italy and Tunisia. Journal of Ethnobiology and 

Ethnomedicine, 5(1). doi:10.1186/1746-4269-5-31. 

2. Hadian, J., Ebrahimi, S. N., Mirjalili, M. H., Azizi, A., Ranjbar, H., & Friedt, W. 

(2011). Chemical and genetic diversity of Zataria multifloraBoiss. Accessions 

growing wild in Iran. Chemistry & Biodiversity, 8(1), 176-188. 

doi:10.1002/cbdv.201000070. 



Asif Zahid Ali, Shahbaz Khan, Nizam Baloch, Temoor Qambrani, Murad Bibi, Irshad 

Baloch, Attiq-Ur-Rehman, Sheraaz Khan, Abdul Basit, Abdul Hakeem– Zataria 

multiflora plant and its Essential oil usage with influence as a possible green 

pesticide. A review 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021 

2833 

3. Isman, M. B., & Machial, C. M. (2006). Chapter 2 pesticides based on plant 

essential oils: From traditional practice to commercialization. Advances in 

Phytomedicine, 29-44. doi:10.1016/s1572-557x(06)03002-9. 

4. Seiber, J. N., Coats, J., Duke, S. O., & Gross, A. D. (2014). Biopesticides: State of 

the art and future opportunities. Journal of Agricultural and Food 

Chemistry, 62(48), 11613-11619. doi:10.1021/jf504252n. 

5. Bakkali, F., Averbeck, S., Averbeck, D., & Idaomar, M. (2008). Biological effects of 

essential oils – A review. Food and Chemical Toxicology, 46(2), 446-475. 

doi:10.1016/j.fct.2007.09.106. 

6. Regnault-Roger, C., Vincent, C., & Arnason, J. T. (2012). Essential oils in insect 

control: Low-risk products in a high-stakes world. Annual Review of 

Entomology, 57(1), 405-424. doi:10.1146/annurev-ento-120710-100554. 

7. Mamadalieva, N., Akramov, D., Ovidi, E., Tiezzi, A., Nahar, L., Azimova, S., & 

Sarker, S. (2017). Aromatic medicinal plants of the Lamiaceae family from 

Uzbekistan: Ethnopharmacology, essential oils composition, and biological 

activities. Medicines, 4(1), 8. doi:10.3390/medicines4010008. 

8. Isman, M. B., Miresmailli, S., & Machial, C. (2010). Commercial opportunities for 

pesticides based on plant essential oils in agriculture, industry and consumer 

products. Phytochemistry Reviews, 10(2), 197-204. doi:10.1007/s11101-010-9170-4. 

9. Gachkar, L., Yadegari, D., Rezaei, M., Taghizadeh, M., Astaneh, S., & Rasooli, I. 

(2007). Chemical and biological characteristics of Cuminum cyminum and 

Rosmarinus officinalis essential oils. Food Chemistry, 102(3), 898-904. 

doi:10.1016/j.foodchem.2006.06.035. 

10. Mahmoudvand, H., Mirbadie, S. R., Sadooghian, S., Harandi, M. F., 

Jahanbakhsh, S., & Saedi Dezaki, E. (2016). Chemical composition and scolicidal 

activity of Zataria multiflora Boiss essential oil. Journal of Essential Oil 

Research, 29(1), 42-47. doi:10.1080/10412905.2016.1201546. 

11. Saedi Dezaki, E., Mahmoudvand, H., Sharififar, F., Fallahi, S., Monzote, L., & 

Ezatkhah, F. (2015). Chemical composition along with anti-leishmanial and 

cytotoxic activity of Zataria multiflora. Pharmaceutical Biology, 54(5), 752-758. 

doi:10.3109/13880209.2015.1079223. 

12. Rastegar F., Moharramipour S  ., Shojai M,. Abbasipour H., (2011). Chemical 

composition and insecticidal activity of essential oil of Zataria multiflora Boiss. 

(Lamiaceae) against Callosobruchus maculatus (F.) (Coleoptera: Bruchidae). 

13. Kowsari, N., Moazeni, M., & Mohammadi, A. (2021). Effects of Zataria multiflora 

essential oil on the germinative cells of echinococcus granulosus. Parasites & 

Vectors, 14(1). doi:10.1186/s13071-021-04765-8. 

14. Moro, P., & Schantz, P. M. (2009). Echinococcosis: A review. International Journal 

of Infectious Diseases, 13(2), 125-133. doi:10.1016/j.ijid.2008.03.037. 

15. Siegel, R. L., Miller, K. D., & Jemal, A. (2016). Cancer statistics, 2016. CA: A 

Cancer Journal for Clinicians, 66(1), 7-30. doi:10.3322/caac.21332. 

16. Azadi, M., Jamali, T., Kianmehr, Z., Kavoosi, G., & Ardestani, S. K. (2020). In-vitro 

(2D and 3D cultures) and in-vivo cytotoxic properties of Zataria multiflora 

essential oil (ZEO) emulsion in breast and cervical cancer cells along with the 

investigation of immunomodulatory potential. Journal of Ethnopharmacology, 257, 

112865. doi:10.1016/j.jep.2020.112865. 



Asif Zahid Ali, Shahbaz Khan, Nizam Baloch, Temoor Qambrani, Murad Bibi, Irshad 

Baloch, Attiq-Ur-Rehman, Sheraaz Khan, Abdul Basit, Abdul Hakeem– Zataria 

multiflora plant and its Essential oil usage with influence as a possible green 

pesticide. A review 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021 

2834 

17. Khazdair, M. R., Ghorani, V., Alavinezhad, A., & Boskabady, M. H. (2018). 

Pharmacological effects of Zataria multiflora Boiss L. and its constituents focus on 

their anti-inflammatory, antioxidant, and immunomodulatory 

effects. Fundamental & Clinical Pharmacology, 32(1), 26-50. doi:10.1111/fcp.12331. 

18. Osanloo, M., Abdollahi, A., Valizadeh, A., & Abedinpour, N. (2020). Antibacterial 

potential of essential oils of Zataria multiflora and Mentha piperita, micro- and 

nano-formulated forms. Iranian Journal of Microbiology. 

doi:10.18502/ijm.v12i1.2517. 

19. Juhas, Š., Bujňáková, D., Rehák, P., Čikoš, Š., Czikková, S., Veselá, J., … 

Koppel, J. (2008). Anti-inflammatory effects of thyme essential oil in mice. Acta 

Veterinaria Brno, 77(3), 327-334. doi:10.2754/avb200877030327. 

20. Boskabady, M. H., Tabatabaee, A., & Jalali, S. (2014). Potential effect of the 

extract of Zataria multiflora and its constituent, carvacrol, on lung pathology, total 

and differential WBC, Ige and eosinophil peroxidase levels in sensitized Guinea 

pigs. Journal of Functional Foods, 11, 49-61. doi:10.1016/j.jff.2014.08.021. 

21. Gandomi, H., Misaghi, A., Akhondzadeh Basti, A., Hamedi, H., & Ramezani 

Shirvani, Z. (2010). Effect of Zataria multiflora Boiss. essential oil on colony 

morphology and ultrastructure of aspergillus flavus. Mycoses, 54(5), e429-e437. 

doi:10.1111/j.1439-0507.2010.01942.x. 

22. Gonoudi,E., Rezai , M., Farrokhnia , T., Goudarzi, M., & Sima, A. (2021). 

Comparison of Antifungal Efficacy of Zataria Multiflora and Nystatin 

forTreatment of Denture Stomatitis: A Randomized Clinical Trial. Journal of 

Dentistry Shiraz University Medical Sciences, 22(1), 60-66. 

23. Kim, Y., Lee, M., Jee, Y., Hong, S., Bae, J., Chang, Y., … Cho, S. (1999). Spider 

mite allergy in Apple-cultivating farmers: European red mite (Panonychus ulmi) 

and two-spotted spider mite (Tetranychus urticae) may be important allergens in 

the development of work-related asthma and rhinitis symptoms. Journal of Allergy 

and Clinical Immunology, 104(6), 1285-1292. doi:10.1016/s0091-6749(99)70026-6. 

24. Marcic, D. (2012). Acaricides in modern management of plant-feeding 

mites. Journal of Pest Science, 85(4), 395-408. doi:10.1007/s10340-012-0442-1. 

25. Spider mite. (n.d.). Retrieved from https://www.koppert.com/challenges/spider-

mites-and-other-mites/spider-mite/. 

26. Atanassov, N. (1997). Effect of the spider mite Tetranychus Urticae Koch 

(Acarina:Tetranychidae) on cucumber yield. Biotechnology & Biotechnological 

Equipment, 11(3-4), 36-37. doi:10.1080/13102818.1997.10818950. 

27. Van Leeuwen, T., Vanholme, B., Van Pottelberge, S., Van Nieuwenhuyse, P., 

Nauen, R., Tirry, L., & Denholm, I. (2008). Mitochondrial heteroplasmy and the 

evolution of insecticide resistance: Non-mendelian inheritance in 

action. Proceedings of the National Academy of Sciences, 105(16), 5980-5985. 

doi:10.1073/pnas.0802224105. 

28. Bertazzi, P. A. (2001). Health Effects of Dioxin Exposure: A 20-Year Mortality 

Study. American Journal of Epidemiology, 153(11), 1031–1044. 

https://doi.org/10.1093/aje/153.11.1031. 

29. Bhardwaj,T., & Sharma,j.p. (2013). Impact of Pesticides Application in 

Agricultural Industry:An Indian Scenario. International Journal of Agriculture 

and Food Science Technology, 4(8), 818-821. 

https://www.koppert.com/challenges/spider-mites-and-other-mites/spider-mite/
https://www.koppert.com/challenges/spider-mites-and-other-mites/spider-mite/
https://doi.org/10.1093/aje/153.11.1031


Asif Zahid Ali, Shahbaz Khan, Nizam Baloch, Temoor Qambrani, Murad Bibi, Irshad 

Baloch, Attiq-Ur-Rehman, Sheraaz Khan, Abdul Basit, Abdul Hakeem– Zataria 

multiflora plant and its Essential oil usage with influence as a possible green 

pesticide. A review 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021 

2835 

30. Van Leeuwen, T., Vontas, J., Tsagkarakou, A., & Tirry, L. (2009). Mechanisms of 

acaricide resistance in the two-spotted spider mite Tetranychus 

urticae. Biorational Control of Arthropod Pests, 347-393. doi:10.1007/978-90-481-

2316-2_14. 

31. Casida, J. E., & Quistad, G. B. (1998). Golden age of insecticide research: Past, 

present, or future? Annual Review of Entomology, 43(1), 1-16. 

doi:10.1146/annurev.ento.43.1.1. 

32. Rosic, N., Bradbury, J., Lee, M., Baltrotsky, K., & Grace, S. (2020). The impact of 

pesticides on local waterways: A scoping review and method for identifying 

pesticides in local usage. Environmental Science & Policy, 106, 12-21. 

doi:10.1016/j.envsci.2019.12.005. 

33. Buckingham, W. A. (1982). Operation ranch hand: The Air Force and herbicides in 

Southeast Asia, 1961-1971. 

34. Isman, M. B. (2000). Plant essential oils for pest and disease management. Crop 

Protection, 19(8-10), 603-608. doi:10.1016/s0261-2194(00)00079-x. 

35. Kim, S., Yi, J., Tak, J., & Ahn, Y. (2004). Acaricidal activity of plant essential oils 

against Dermanyssus gallinae (Acari: Dermanyssidae). Veterinary 

Parasitology, 120(4), 297-304. doi:10.1016/j.vetpar.2003.12.016. 

36. Lundh, J., Wiktelius, D., & Chirico, J. (2005). Azadirachtin-impregnated traps for 

the control of Dermanyssus gallinae. Veterinary Parasitology, 130(3-4), 337-342. 

doi:10.1016/j.vetpar.2005.02.012. 

37. Imdorf, A., Bogdanov, S., Ochoa, R. I., & Calderone, N. W. (1999). Use of essential 

oils for the control of Varroa jacobsoni Oud. in honey bee colonies. Apidologie, 30(2-

3), 209-228. doi:10.1051/apido:19990210. 

38. Basaid, K., Chebli, B., Mayad, E. H., Furze, J. N., Bouharroud, R., Krier, F., … 

Paulitz, T. (2020). Biological activities of essential oils and lipopeptides applied to 

control plant pests and diseases: A review. International Journal of Pest 

Management, 67(2), 155-177. doi:10.1080/09670874.2019.1707327. 

39. Ebadollahi, A., Ziaee, M., & Palla, F. (2020). Essential oils extracted from different 

species of the Lamiaceae plant family as prospective Bioagents against several 

detrimental pests. Molecules, 25(7), 1556. doi:10.3390/molecules25071556. 

40. Saeidi, K., & Pezhman, H. (2018). Insecticidal activity of four plant essential oils 

against two stored product beetles. Entomology, Ornithology & Herpetology: 

Current Research, 07(03). doi:10.4172/2161-0983.1000213. 

41. Ngoh, S. P., Choo, L. E., Pang, F. Y., Huang, Y., Kini, M. R., & Ho, S. H. (1998). 

Insecticidal and repellent properties of nine volatile constituents of essential oils 

against the American cockroach,Periplaneta americana(L.). Pesticide 

Science, 54(3), 261-268. doi:10.1002/(sici)1096-9063(1998110)54:3<261 aid-

ps794>3.0.co;2-c. 

42. Coats, J. R., Karr, L. L., & Drewes, C. D. (1991). Toxicity and neurotoxic effects of 

Monoterpenoids. ACS Symposium Series, 305-316. doi:10.1021/bk-1991-

0449.ch020. 

43. Aslan, İ., Özbek, H., Çalmaşur, Ö., & Şahi  n, F. (2004). Toxicity of essential oil 

vapours to two greenhouse pests, Tetranychus urticae Koch and Bemisia tabaci 

Genn. Industrial Crops and Products, 19(2), 167-173. 

doi:10.1016/j.indcrop.2003.09.003 


