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	Abstract

	This study aims to enhance understanding of ticks, focusing on their identification through morphological traits and examining their distribution, as well as evaluating the efficacy of citronella essential oil's toxicity. Field and laboratory research was performed over four months in the northeastern part of Algeria across many municipalities (Ain Arnat, Ain Elman, and Thala Ifassen). The physical and ecological examination of ticks facilitated the identification of various phases (nymphs, adults) and the determination of sex (male, female). Adult specimens parasitizing dogs, particularly those sourced from diverse locations such as farms and barns in the region, facilitated the identification of a species within the Ixodidae family, specifically belonging to the genus Rhipicephalus. The data analysis indicated that Rhipicephalus sanguineus is the predominant parasite species at the research site. Toxicological assessments have demonstrated the deadly effects of Cymbopogon citratus essential oil on ticks, exhibiting a dose-response relationship for the species Rhipicephalus sanguineus. The application of Cymbopogon citratus essential oils induces physiological disturbances, evidenced by weight reduction in female ticks laden with eggs, alongside alterations in coloration and progressive atrophy. It also indicated a disruption in reproduction due to a reduction in the hatching rate. 
Keywords: Ticks, Rhipicephalus sanguineus, Essential oil, Cymbopogon citratus.

	Résumé

	Cette étude vise à actualiser les connaissances sur les tiques, en mettant l’accent sur leur identification à partir des caractéristiques morphologiques, leur distribution, ainsi que sur l’évaluation de l’efficacité acaricide de l’huile essentielle de citronnelle Cymbopogon citratus sur l’espèce la plus abondante Rhipicephalus sanguineus. Des travaux de terrain et de laboratoire ont été réalisés pendant une période de quatre mois dans la région nord-est de l’Algérie, précisément dans plusieurs communes de la wilaya de Sétif (Aïn Arnat, Aïn El Kebira et Tala Ifacene). L’analyse morphologique et écologique a permis d’identifier les différents stades de développement des tiques (nymphes et adultes), ainsi que de différencier les sexes (mâles et femelles). Les spécimens adultes, principalement parasitant les chiens et collectés dans divers sites tels que les fermes et les refuges des sites étudiés, ont permis d’identifier une seule espèce appartenant à la famille des Ixodidae, du genre Rhipicephalus. L’analyse des données a révélé que Rhipicephalus sanguineus était l’espèce la plus commune et la plus parasitaire dans la zone d’étude. Les tests de toxicité ont démontré les propriétés létales de l’huile essentielle de Cymbopogon citratus contre les tiques, avec une relation dose-réponse chez l’espèce Rhipicephalus sanguineus. Le traitement à base d’huiles essentielles a induit des perturbations physiologiques, notamment une perte de poids chez les femelles gorgées. De plus, une décoloration et une atrophie progressive ont été observées au fil du temps. Des troubles de la reproduction ont également été mis en évidence, comme en témoigne la baisse du taux d’éclosion. 
[bookmark: _Hlk201311388]Mots clés : Tiques, Rhipicephalus sanguineus, Huile essentielle, Cymbopogon citratus.

	الملخص

	     يهدف تحديث المفاهيم حول القراد وكيفية التعرف عليه اعتماداً على الخصائص المورفولوجية ودراسة توزيعه بالإضافة إلى دراسة فعالية سمية الزيت السيترونيلا العطري، أُجريت أعمال ميدانية ومختبرية على مدى أربعة أشهر في المنطقة الشمالية الشرقية من الجزائر في ولاية سطيف في عدة   بلديات (عين ارنات وعين المان وتالة ايفاسن).
اتاحت الدراسة المورفولوجية والايكولوجية للقراد التعرف على مختلف الاطوار (الحوريات، البالغات)، بالإضافة الى تحديد الجنس (ذكر، انثى) اتاحت العينات البالغة والتي تتطفل على الكلاب خاصة المتحصل عليها من محطات مختلفة كالمزارع والحضائر الموجودة في المنطقة تحديد نوع واجد من فصيلة   Ixodidaesينتمي الى جنسRhipicephalus كما كشف تحليل البيانات ان النوع الأكثر شيوعا وتطفلا هو Rhipicephalus sanguineus في موقع الدراسة. أظهرت الاختبارات السمية الخصائص القاتلة لزيت السيترونيلا Cymbopogon citratus العطري ضد القراد مع وجود علاقة بين الجرعة والاستجابة للسم لدى .Rhipicephalus  يسبب العلاج بالزيوت العطرية اضطرابات فيزيولوجية تجلت في نقص الوزن لدى اناث القراد الحاملة للبيض، بالإضافة الى حدوث تباين في اللون وضموره بمرور الوقت. كما كشف اضطرابا التكاثر من خلال انخفاض معدل الفقس.
الكلمات المفتاحية: القراد، Rhipicephalus sanguineus، الزيت الأساسيCymbopogon citratus.
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The term parasite refers to all organisms that require other organisms to complete their life cycle, known as a host (Tinar et al., 2011). They have multiple impacts from both a negative and positive perspective to their hosts by affecting certain systems or stimulating different mechanisms in humans and animals (Gazzinelli & Nutman, 2018). Among these parasites, we distinguish the ectoparasites as a type of parasite that lives on the skin surface of the host for several days, where they can be harmful due to this dependence on their host for food, maturation and, reproduction, for example, ticks, lice, and mites. Fleas that play a vital role is in the spread of certain infections (Sahltoha et al., 2017).
Ticks are a well-known group of arthropods, particularly in tropical and temperate regions where they thrive (Sonenshine et al., 2013). They are obligate hematophagous ectoparasitic arthropods that are the most widespread, with more than 900 species that depend entirely on one or more hosts to complete their life cycle, as they feed on blood (Manas & Neitz, 2004). They are the most important vectors of infection and/or infestation in vertebrates including humans, worldwide (Sonenshine et al., 2013). It transfers more pathogens and diseases than any other arthropods, such as viruses, bacteria, fungi, protozoa, and helminths (Dantas et al., 2011). Up to 80% of the global animal population is estimated to be at risk of being infected by ticks and developing diseases associated with tick-borne pathogens (Silatsa et al., 2019).
Arachnids transmit a variety of pathogens through bites, which poses a significant threat to the survival of living organisms (Sonenshine et al., 2002). This transmission occurs in three pathways: tromsslage transmission (from one life stage to another through molting), horizontal transmission (through the host and during commensal feeding), which is the most important for maintaining pathogen diversity, and finely, transovarial transmission (from infected female to its progeny) (Azad  & Beard, 1998; Balashov,1999; Bonnet et al., 2007; Danielova et al., 2002). The brown dog tick plays an important role as a vector that is capable of transmit to infectimg humans and transmitting infectious diseases between humans or from animals to humans, which are zoonotic diseases (OMS, 2016).
The brown dog tick, Rhipicephalus sanguineus, is one of the most widely distributed tick species closely associated with dogs and, consequently human and it’s the vector for a large number of organisms. It also contributes to maintaining the balance of living organisms in regions. The genus contains about 75 species, most of them live in Africa, but some are found in Europe and Asia (Schuster et al., 2009). Rhipicephalus sanguineus is involved in the transmission of different pathogens such as Babesia canis, Ehrlichia canis, canine monocytic ehrlichiosis, and Mediterranean spotted fever, respectively (Brumpt,1932).
To eliminate ticks, we usually use chemical pesticides, but the misuse and overuse of them cause major and serious problems, leading to environmental pollution and the development of tick resistance for a long time (Savadogo et al., 2016). Additionally, since 1975, the World Health Organization (WHO) has classified families of pesticides as hazardous substances and has continued to classify them according to their dangerousness in light of the latest knowledge (Megha et al., 2018; World Health Organization, 2019). Researchers have undertaken studies to identify healthier alternatives for both human health and the environment,  replacing conventional chemical pesticides with more advanced, plant-based pesticides to ensure environmental safety. This step has opened new opportunities to research plants as essential oils that are lethal to ticks, which is a new field worldwide (Abselali et al., 2023).
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Herb extracts are alternative treatments for preventing and eradicating many external parasites in animals. For example, the citronella species Cymbopogon nardus (L.) Rendle proved effective for controlling bovine ticks (Agnolin et al., 2010). Additionally, a study conducted by Veeraphant et al., (2011) found that Cymbopogon nardus (L.) Rendle was effective against Amblyomma cajennense and Anocentor niten larvae. Study of  Hamzah et al., (2014) found that the most abundant constituents of citronella were citronellal, citronellol, and geraniol. Likewise, Mentha piperita (peppermint) effectively controlled internal parasites in rabbits and chickens in British Columbia, Canada Lans & Turner, 2011
Algeria’s climatic diversity and vast area have allowed it to have a variety of medicinal plants among them Cymbopogon citratus a resilient, perennial dwarf shrub belonging to the family poaceae grows in tropical regions especially in Southeast Asia and Central America (Filgueiras, 2014). It is widely known as lemongrass or Citronella used for their pleasant taste and therapeutic properties (Coelho et al., 2016).
The objective of this study is to understand how to identify the different tick species. In addition to evaluate the effects of Citronella Essential Oil of different concentrations on the mortality of adults and the reproductive aspects of the females of R. sanguineus, initiating a biological control using an eco-friendly and a less harmful natural substance.
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