
ة على ــــــــــوت العطريـــــــــــير تبخير وسمية بعض الزيـــــــتأث

 ة البيضاءـــــــالذباب

 ةدرن جامعة ــ   ة ــــــكلية التربي ــ  يــــــــرشا عبد الكريم الدرس    
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 :الملخص 

لال برامج مكافحة ــــــالبيضاء من خ ةهدفت الدراسة الحالية إلى مكافحة الذباب     

عض ستخدام باالآفات المتكاملة الناجحة الآمنة بما يكفي للإنسان والبيئة، عن طريق 

وش )البردق عطريةتم فحص ثلاثة زيوت ، العطرية كبدائل لمبيدات الآفات الزيوت

( مستخلصة من العائلة الشفوية لمعرفة سمية التبخير الريحان البلديوالنعناع البلدي و

لتحديد          . 0202روف معملية خلال الفترة من أكتوبر ـــــفي ظ ة البيضاءالذبابضد 

سمية التبخير، تم اختبار الذباب الأبيض البالغ في أوعية زجاجية محكمة الإغلاق تحتوي 

يح. تم تسجيل معدلات الوفيات بعد التعرض لمدة ـــــــعلى زيت عطري على ورق ترش

جزء في المليون( من جميع  1،  3،  2.1مختلفة ) ساعة بتركيزات 20،  24،  02

الزيوت العطرية. كان لزيت البردقوش أقوى مفعول تبخير بين الزيوت المختبرة ، حيث 

جزء في المليون ،  2.1، بتركيز  ٪20.22،  ٪02.22،  ٪12.33بلغ معدل الوفيات 

و  ٪41.33و  ٪20.02جزء في المليون و  3بتركيز  43.33٪،  22.02٪،  00.02٪

جزء في المليون على التوالي. كان معدل الوفيات في الكنترول  1بتركيز  31.33٪

ساعة من التعرض على التوالي ، يليها زيت النعناع البلدي  20و  24و  02بعد  2.2٪

بتركيز  ٪20.22و  ٪02.22و  ٪12.33مما تسبب في معدلات وفيات تراوحت بين 

جزء في المليون و  3بتركيز  ٪43.33،  ٪22.02،  ٪00.02جزء في المليون،  2.1

جزء في المليون على التوالي. احتل الزيت  1بتركيز  ٪31.33و  ٪41.33و  20.02٪

العطري لنبات الريحان المرتبة الثالثة في أعلى مستويات السمية حيث سجلت معدل 

 ٪00.22جزء في المليون و  2.1بتركيز  ٪01.33و  ٪14.22و  ٪10.22وفيات بلغت 

 ٪32.02و  ٪42.33. و ٪20.02جزء في المليون و  3بتركيز  ٪24.22و  ٪03.33و 

 02بعد  ٪2.2جزء في المليون على التوالي. كان معدل الوفيات في الكنترول  1بتركيز 

ساعة من التعرض على التوالي من التعرض للزيوت العطرية الثلاثة. تم  20و  24و 

تم  : ن مع زيادة تركيز الزيوت المختبرة. الخلاصةزيادة معدل وفيات البالغين بالتزام
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الاستنتاج بأن الزيوت المختبرة يمكن استخدامها كبدائل للمبيدات في برنامج المكافحة 

 المتكاملة للآفات. 

 

Effect of fumigation and toxicity of some essential oils on whitefly  

(Bemisia tabaci) 

*Aldarsi, R . A  

*Faculty of Education, Derna University  

 ABSTRACT 

 The present study aimed to control Bemisia tabaci through suitable 

successful Integrated Pest Management programs (IPMs) safe enough to man 

and environment, by inserting some plant oils as alternatives or synergists for 

pesticides. Three essential oils (Marjoram Origanum, Mentha spicata and 

Ocimum basilicum) extracted from Lamiaceae family were examined for their 

contact and fumigant toxicity against Bemisia tabaci (Gennadius) 

(Hemiptera: Aleyrodidae) under laboratory conditions during Oct. 2021. To 

determine fumigant toxicity, adult whiteflies were tested in airtight glass jars 

containing essential oil on filter paper. Mortality rates were recorded after 24, 

48, and 72 h of exposure, at different concentrations (1.5, 3 and 5 ppm) of all 

essential oils . Essential oil from Marjoram Origanum plants was the 

strongest fumigant action among the tested oils, with mortality rates of 

57.33%, 64.00%, and 72.00%, at concentration of 1.5 ppm, 66.67%, 74.67%, 

and 83.33%, at concentration of 3 ppm and 76.67%, 85.33%, and 95.33%, at 

concentration of 5 ppm, respectively. Mortality rates in the control were 0.0% 

at three ranged from 24, 48, and 72 h of exposure respectively, followed by 

essential oil of Mentha spicata causing mortality rates ranging from 57.33%, 

64.00%, and 72.00%, at concentration of 1.5 ppm, 66.67%, 74.67%, and 

83.33%, at concentration of 3 ppm and 76.67%, 85.33%, and 95.33%, at 

concentration of 5 ppm, respectively. essential oil of Ocimum basilicum had 

the third highest toxicity level which causing mortality rates of 52.00%, 

58.00%, and 65.33%, at concentration of 1.5 ppm, 62.00%, 69.33%, and 

78.00%, at concentration of 3 ppm and 72.67%, 81.33%, and 90.67%, at 

concentration of 5 ppm, respectively. Mortality rates in the control were 0.0% 

at three ranged from 24, 48, and 72 h of exposure with all three essential oils. 

The adult mortality was increased in conjunction with increasing dose of 
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tested oils. Lethal concentrations (LC50) of all plant extracts were also 

estimated with serial dilutions of the plant extracts. For aqueous extracts, 

those of Marjoram origanum, Mentha spicata and Ocimum basilicum, 

however, clear from the obtained results shown that Marjoram origanum oil 

was the most potent against whitefly adults with LC50 value of 0.538 ppm, 

followed by Mentha spicata oil with LC50 value of 0.580 ppm and Ocimum 

basilicum oil with LC50 values of 0.631 ppm, after 72 hr, of all three oils, 

respectively. Conclusion: It is concluded that the tested oils may use as 

insecticide alternatives in an integrated pest management program for the 

subject pest. 

Keywords: Whitefly (Bemisia tabaci), Essential oils, Lamiaceae family.  

INTRODUCTION 

  The whitefly (Bemisia tabaci Genn.) (Hemiptera: Aleyrodidae) is a 

widely distributed and highly harmful plant pest species. The management of 

B. tabaci has been typically carried out by chemical pesticides. In the last 

decade however, there has been an increasing interest in natural products, 

particularly those of plant origin, to control this pest species (Cruz-Estrada 

et al., 2013). It is an important insect pest, causing severe damage to 

agricultural Crops (Sadeh et al., 2017). 

 The whitefly Bemisia tabaci is a cosmopolitan, broad-spectrum 

phloem-feeding insect that feeds on more than 900 plant hosts. B. tabaci is 

considered a species complex, containing over 35 different biotypes or cryptic 

species (De Barro et al., 2011 and Liu et al., 2012).  

 The adaptation of B. tabaci to a specific host plant is considered 

biotype dependent (Chiel et al., 2007). Within the B. tabaci species complex, 

the Middle East-Asia Minor 1 species (MEAM1, previously known as the `B 

biotype') and the Mediterranean species (MED, previously known as the `Q 

biotype') are the two most frequently encountered in the last 20 years (De 

Barro et al., 2011, Liu et al., 2012 and Firdaus et al., 2013).  

 Consequently, they have replaced most of the other indigenous 

whitefly species in many regions worldwide, including China, southern 

Africa and Asia (Hu et al., 2011). Epidemics of begomoviruses are usually 

associated with whitefly outbreaks, which act as vectors of viruses from this 

group (Czosnek and Ghanim 2002). Therefore, limiting the invasive spread 
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of whiteflies is essential in begomoviral disease control worldwide. The 

widespread utilization of synthetic pesticides poses hazards for both the 

environment and human health due to their toxicity and poor biodegradability 

(Inbar and Gerling 2008). 

 Therefore, farmers need alternative and safe agricultural methods, 

including the use of natural products, to achieve more sustainable production 

strategies. Recently, in plant protection, there has been a growing interest in 

botanical pesticides, which contain active ingredients composed of natural 

compounds such as essential oils (EOs) (De Barro et al., 2011 and Liu et al., 

2012).  

 Chemical insecticides have many harmful effects, including as 

foodborne residues and environmental contaminants, as well as side effects 

on natural enemies and serious risks for human health. The use of plant-

derived essential oils (EOs) as effective bio-agents has become an essential 

component of integrated pest management (Sayed et al., 2022). 

 Essential oils (EOs) derived from medicinal and aromatic plants are 

considered safe substances for the environment and human health. Thus, they 

can be used as active substances for pest control (Brown et al., 1995). In this 

regard, many investigations have stated the potential of EOs as natural 

pesticides for integrated pest management (IPM) (Inbar and Gerling 2008). 

EOs derived from different plants exhibit unique medicinal and botanical 

activities that, upon suitable application, may not cause negative effects for 

animal and human health. The modes of action of EOs on pests include 

various methods, such as contact toxicity, repellent, antifeedant, fumigant, 

and growth-inhibiting activity (Firdaus et al., 2013). The main benefit of 

botanical pesticides is that they provide residue-free food and a safe 

environment. Moreover, they affect only target insects and do not have 

considerable negative effects on the beneficial insects such as pollinators and 

natural enemies (Crowder et al., 2010). Plant EOs is potentially valuable for 

pest control. They performed in different ways on various insect pests and 

can be applied to many crops or stored products (Crowder et al., 2010 and 

Delatte et al., 2010). EOs is secondary metabolites that play an important role 

in protecting plants from herbivores or pathogens (Jiu et al., 2007). EOs 

contain various volatiles, low-molecular-weight phenolics, and terpenes. The 
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major families of plants from which EOs are extracted include Lamiaceae, 

Myrtaceae, Asteraceae and Lauraceae. EOs have insecticidal, repellent, and 

growth-reducing effects on various species of insects. They have been utilized 

viably to control preharvest and postharvest phytophagous insects (Firdaus 

et al., 2013). 

 Generally, they are composed of complex mixtures of phenols, 

monoterpenes, and sesquiterpenes, and they have demonstrated antifeedant, 

insecticidal, repellent, deterrent, and insect growth regulation effects 

(Firdaus et al., 2013 and Horowitz and Ishaaya 2014). 

 The Lamiaceae family includes approximately 220 genera and 3300 

species. The genus Mentha also belongs to the Lamiaceae family and includes 

more than 25 species. Mentha piperita and M. longifolia, commonly known 

as peppermint and wild mint, respectively, are frequently cultivated in many 

countries for the production of EOs (Czosnek and Ghanim 2002 and 

Yanishlieva et al., 2006) 

 This pest feeds on more than 1100 plant species belonging to various 

botanical families, 150 of which are important agricultural crops, including 

herbs from the family Lamiaceae (Crowder et al., 2010 and Horowitz and 

Ishaaya 2014). 

 T. urticae feeds on plant tissue by piercing mesophyll cells and 

introducing a stylet between epidermal cells or through the stomata, injecting 

saliva to predigest the cell content and suck it up. Consequently, they cause 

biochemical and physiological changes in plant tissues, disrupt cell 

physiology, reduce photosynthesis and inject phytotoxic compounds. This 

results in the appearance of necrotic or yellowing spots and a darkening of 

the damaged plant organ, which usually turn yellow, gray and consequently 

fall off (Yanishlieva et al., 2006 and Sun et al., 2013).  

 Herbivores feeding on plant tissues induce a broad range of defense 

responses, including the generation of reactive oxygen species (ROS) in cells. 

Oxidative stress usually results from excessive ROS production, which can 

cause severe oxidative damage to plants (Regnault-Roger et al., 2014). 

 ROS comprise molecules such as superoxide, hydrogen peroxide, 

hydroxyl radicals, and singlet oxygen that play a prominent role in plant 

response to numerous stresses, including plant interactions with herbivores. 
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ROS may initiate destructive oxidative processes, such as chlorophyll 

bleaching, lipid peroxidation, protein oxidation, and nucleic acid damage, 

eventually leading to cell death (Isman 2006). 

However, plants have antioxidant mechanisms to scavenge excess ROS and 

prevent cell damages (Mahmoodi et al., 2014 and Baldin et al., 2014). 

 Low molecular weight antioxidants (ascorbic acid, glutathione and 

tocopherols) and ROS-scavenging enzymes have the capacity to scavenge 

superoxides, hydroxyl radicals and singlet oxygen (Deletre et al., 2016 and 

Tosh and Brogan 2015).These molecules are most commonly activated to 

protect stressed plant tissue against damage caused by overproduction of 

potentially harmful ROS (Mena et al., 2016). 

 Generally, it seems that the greater the ROS balancing capacity, the 

higher the stress tolerance (Mena et al., 2016). As documented, peroxidases 

catalyze oxidoreduction between H2O2 and various reductants, such as many 

phenolic compounds, they participate in the wall-building processes, such as 

suberization and lignifications, phenol oxidation, auxin catabolism and 

wound healing, as well as defense against the feeding of insects and mites (Li 

et al., 2014).  In turn, catalase directly converts H2O2 into N2o and O2 

(Clavijo et al., 2014).  While ROS molecules are necessary to orchestrate 

defense responses, their effect on plant-resistance/susceptibility to a 

particular herbivore is very specific and depends on plant-herbivore 

interaction (Czosnek and Ghanim 2002). 

 Therefore, the main objective of this research was to investigate effect 

of fumigation and toxicity of some essential oils on whitefly (Bemisia tabaci). 

MATERIALS AND METHODS 

A) Evaluation of the essential botanical oils against Bemisia tabaci 

 Essential oils tested used 

The tested botanical essential oils (EOs), their scientific names of 

plants they derived from, the used parts to extract oil from and their major 

constituents are listed in Table (1). 
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Table (1): The evaluated essential oils, the used plant parts and their major 

constituents 

Essential Oil The 

used 

part 

Major constituents 

of the essential oil 
Scientific 

Name 

Common 

Name 

Family 

Name 

Ocimum 

basilicum L. 
Sweet Basil Lamiaceae Leaves 

Eugenol (75.1%)1 

Linalool (95%)2 

Marjoram 

Origanum L. 
Majorana Lamiaceae Leaves 

4-Terpinenl (37.10 

%) and p-Cymene 

(12.05 %)3 

Mentha 

spicata L. 
Spearmint Lamiaceae Leaves 

Carvone (40.8% ± 

1.23%) and 

limonene (20.8% ± 

1.12%)4 

1(Joshi, 2013), 2(Dambolena et al., 2010), 3(Sarer et al., 1982) and 4 

(Snoussi et al., 2015). 

 Sample preparation and essential oil extraction 

The leaves were collected were washed and dried. Firstly, 100g of 

each sample were air dried at 25°C and submitted for 4 hours to steam-

distillation using the Clevenger type-apparatus. The EOs of all dried samples 

(100g) was isolated by steam-distillation for 3 h, using a Clevenger-type 

apparatus according to the method recommended by the British 

Pharmacopoeia (1988). The distillated essential oils (EO) were dried over 

anhydrous sodium sulphate and then stored in sealed glass vials at 4 to 5°C 

until use.  

 Bioassay (Fumigant Toxicity technique) 

Assay of the toxicity of botanical essential oils (EOs) were tested 

against Bemisia tabaci adults by using a modified fumigant toxicity assay as 

described by Huang et al. (2000). A Whatman (#1) filter paper was treated 

with different concentrations of pure essential oil (a range of 1-300 μl/370 ml 

air). A piece of filter paper (2x2 cm for the concentrations of 1- 100 and 4x4 

cm for the other ones of 150-300μl/370 ml air) was fixed in the center of the 

inner surface of a plastic lid of a 500ml glass jar. Each replicate (glass jar) 

implied 20 weevils. Mortality was assessed after 24, 48 and 72 hrs while the 

glass jar was still closed. There were three replicates of 50 Bemisia tabaci for 
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each concentration and the untreated check (control). Mortality of treatments 

was adjusted according to Abbott (1925) formula if a proportion of control 

insects died during the experiment. 

 Statistical analysis: 

 The toxicity data was analyzed using probit analysis to estimate the 

LC50 (Ldp line). Probit analysis was used to calculate LC50 (concentration 

causing 50% mortality) and fiducial limit (confidence intervals) for each 

evaluated essential oil that give a reasonable relation between dose and 

mortality (response) that could be used easily for probit analysis (Finney, 

1971). Toxicity Index (%) (based on LC50 after 72 hrs) was calculated 

according to Sun (1950). Toxicity Index= LC50 of the most toxic oil /LC50 of 

the other compared oil. Meanwhile, the Ld-p lines of these essential oils were 

plotted. Meanwhile, All data were subjected to one-way analysis of variance 

(ANOVA) to compare the significance of differences between treatments. 

The least significant differences (L.S.D) were determined according to 

Duncan (1955). 

RESULTS AND DISCUSSION  

A) Laboratory experiments 

 Fumigant Toxicity 

 The activity of the essential oils of Marjoram origanum, Mentha 

spicata and Ocimum basilicum were tested against adult of B. tabaci. The data 

indicate that all of the essential oils showed contact toxicity to B. tabaci 

during all experimental periods in the laboratory test.  

Among the tested oils, Marjoram origanum oil had the highest 

toxicity level at 24, 48, and 72 h of exposure, at different concentrations (1.5, 

3 and 5 ppm) causing mortality rates of 57.33%, 64.00%, and 72.00%, at 

concentration of 1.5 ppm, 66.67%, 74.67%, and 83.33%, at concentration of 

3 ppm and 76.67%, 85.33%, and 95.33%, at concentration of 5 ppm, 

respectively. Mortality rates in the control were 0.0% at three ranged from 24, 

48, and 72 h of exposure (Table 2). 

 Plant extracts are currently being studied as an ecologically friendly 

alternative to manage plant pests. Studies on botanical insecticides against B. 

tabaci have focused particularly on essential oils of different plants, such as 
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Thymus vulgaris, Allium cepa, Allium sativum, Satureja hortensis, Achillea 

biebersteinii, Cinnamomum verum, Syzygium aromaticum, Alkanna strigosa, 

Ballota undulate, Galium longifolium, Lepidium sativum, Peganum harmala, 

Pimpinella anisum, Ruta chalepensis, Retama raetam and Urtica pilulifera, 

where 60-100% mortality has been reported (Almazra’awi and Atteyyat, 

2009, Ateyyat et al. 2009). 

 Furthermore, natural enemies of B. tabaci suffer due to frequent 

pesticide applications (Gonzalez-Zamora et al., 2004), which limits the 

ability of these natural enemies to manage heavy whitefly infestations. Thus, 

there is an urgent need to develop effective control alternatives that are 

environmentally friendly and harmless to humans and other non-target 

organisms. Plant essential oils have been shown to have potential for 

development as eco-friendly alternative to chemical insecticides, and they 

may offer advantages over conventional insecticides in terms of low 

mammalian toxicity, rapid degradation, and local availability (Regnault-

Roger et al., 2012). Several essential oils have been reported to have multiple 

modes of action like repellent, contact, fumigant, and fungicidal properties 

(Isman 2000). 

In this respect, essential oil of Mentha spicata showed maintained at 

the second highest toxicity level at 24, 48, and 72 h of exposure at different 

concentrations (1.5, 3 and 5 ppm) causing mortality rates ranging from 

57.33%, 64.00%, and 72.00%, at concentration of 1.5 ppm, 66.67%, 74.67%, 

and 83.33%, at concentration of 3 ppm and 76.67%, 85.33%, and 95.33%, at 

concentration of 5 ppm, respectively. Mortality rates in the control were 0.0% 

at three ranged from 24, 48, and 72 h of exposure (Table 4). 

 Also, essential oil of Ocimum basilicum had the third highest toxicity 

level at 24, 48, and 72 h of exposure at different concentrations (1.5, 3 and 5 

ppm) causing mortality rates of 52.00%, 58.00%, and 65.33%, at 

concentration of 1.5 ppm, 62.00%, 69.33%, and 78.00%, at concentration of 

3 ppm and 72.67%, 81.33%, and 90.67%, at concentration of 5 ppm, 

respectively. Mortality rates in the control were 0.0% at three ranged from 24, 

48, and 72 h of exposure (Table 6). 

 Lethal concentrations (LC50) of all plant extracts were also estimated 

with serial dilutions of the plant extracts. For aqueous extracts, those of 
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Marjoram origanum, Mentha spicata and Ocimum basilicum, however, clear 

from the obtained results shown that Marjoram origanum oil was the most 

potent against whitefly adults with LC50 value of 0.538 ppm (Table 3), 

followed by Mentha spicata oil with LC50 value of 0.580 ppm (Table 5) and 

Ocimum basilicum oil with LC50 values of 0.631 ppm (Table 7), after 72 hr, 

of all three oils, respectively. 

Chemical analysis showed that fatty acids, terpene compounds, 

aromatic compounds and short-chain or middle-length -chain hydrocarbons 

were the major chemicals identified in these plants (Li et al., 2014). The 

essential compounds of the volatile fraction were 2-hexenal and 3-hexen-1-

ol. Terpenoids were the most abundant chemical compounds among the host 

plants and included α-pinene, β-myrcene, ocimene, limonene, β-phellandrene 

and β-caryophyllene. Consequently, the different host plants varied in their 

relative contents of various plant oils. For example, one of the chemicals, 

limonene, was a principal ingredient of the volatile component of celery while 

it appeared at very low concentrations in the other plants selected. Thereupon, 

while all the compounds were thought to attract B. tabaci, the presence of 

limonene at a very high concentration in celery suggested that it has a 

repelling action (Li et al., 2014).  

 García-Mateos et al. (2007) reported that aqueous, methanolic and 

dicloromethane extracts of leaves caused 100% mortality on the whitefly 
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Trialeurodes vaporariorum. More recently, Rosado-Aguilar et al. (2010) 

showed  that methanolic extracts of stem and leaves of P. alliaceae caused 

100% mortality on the tick B.microplus larvae, and 91% inhibition of egg-

laying on adults. Gas chromatography-mass spectrometry demonstrated that 

the chemical composition of the active fraction was mainly composed of 

dibenzyldisulfide and dibenzyltrisulfide, suggesting that these compounds 

might be responsible for the acaricidal activity of P. alliaceae stem extracts. 

This metabolite has been reported as an important component of the essential 

Aedes albopictus larvae with a LC50 value of 59.2 ppm (Mathew and 

Thoppil, 2011). 

 The use of biologically based compounds in plant extracts or essential 

oils may be an alternative to currently used insecticides to control insects. 

Moreover, essential oils have a broad spectrum of insecticidal activity due to 

the presence of several modes of action, including repellent and antifeedant 

activities, inhibition of molting and reduction in growth and fecundity (Isman 

2006 and Enan 2001). Plant oils effect directly as repellents or even 

indirectly as antifeedant compounds or toxins, so, they may help to control B. 

tabaci by expulsion effect and consequently, by reducing virus transmission 

to the plants (Baldin et al., 2013). Plant essential oils may also have minimal 

direct and/or indirect effects on natural enemies (Bostanin et al., 2005 and 

cloyd et al., 2009). Essential oils and crude extracts of some plants have been 

evaluated for repellency and insecticidal activity against the sweet potato 

whitefly (B. tabaci ) and some of them can be used as an alternative method 

of controlling this deleterious pest through suitable integrated pest 

management programs (Gerling 1990 and Byrne and Bellowers 1991). 

 Kim et al. (2011) who reported that some essential oils such as thyme 

and garlic resulted high suppression of B. tabaci population. The results of 

Yang et al.18 revealed that among the three tested oils, essential oil of T. 

vulgaris was the most effective, reducing the survival rate of eggs, nymphs 

and pupae of B. tabaci as compared with the control, also they found that egg 

hatchability was reduced ≈50% with essential oils from studies confirmed the 

effects of plant oils against B. tabaci immature stages, such as Yarahmadi et 

al. (2013) who showed that all concentrations of both essential 

oils Geranium and Artemisia were significantly suppressed all developmental 
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stages of B. tabaci. Himat (1999) concluded that neem formulations proved 

to be effective in reducing the hatchability of the eggs of the whitefly B. 

tabaci. 

 There are many reports that supported the potency effect of thyme 

oils, Barkman23concluded that essential oils from T. vulgaris and its 

derivatives or their mixtures showed the strongest contact toxicity on adults 

of B. tabaci biotype Yang et al.18 reported that, among the tested oils, 

essential oil derived from T. vulgaris had the greatest contact toxicity 

against B. tabaci. Aroiee et al. (2005) showed that thyme (T. vulgaris) was 

the most effective essential oil against whitefly, T. vaporariorum. Aslan et 

al. (2004) found that essential oil vapors from Thymus vulgaris L. 

(Lamiaceae) had high toxicities against the adults of B. tabaci. The toxicity 

of garlic oil against B. tabaci, the present results agreed to a large extent with 

the findings of Liu et al. (2014), who evaluated the fumigant toxicity of 

essential oils of Chinese medicinal herbs against B. tabaci, they found that 

the two main constituent compounds of garlic essential oil, diallyl trisulfide 

and diallyl disulfide exhibited strong fumigant toxicity against the whitefly. 

Nzanza and Mashela (2012) showed that fermented plant extracts of neem 

and wild garlic, alone or in combination, have insecticidal properties to 

maintain lower population densities of whitefly. 

 The toxicity of cumin oil also reported by Deletre et al. 

(2016) reported that the cumin mixture and its derivatives, cuminaldehyde 

were toxic against B. tabaci and they found that cumin mixture limited the 

white y net-crossing rate by killing them.  

Table (2): Fumigant activity of Marjoram origanum oil  on B. Tabaci  during 

24, 48, and 72 h post-exposure periods. 

Oil 
Conc. 

ppm 

Mortality %± SE 

24 hr 48 hr 72 hr 

Marjoram 

origanum 

5.1 57.33±1.77b 46.00±1.51b 71.77±2.09b 

3 64.47±2.03ab 76.47±2.03ab 33.33±2.33b 

1 74.67±1.76a 31.33±1.86a 91.33±5.34a 

Control  0.00±0.00c 0.00±0.00c 0.00±0.00c 

L.S.D(0.05) 1.73 6.61 6.63 

 

12

https://scialert.net/fulltext/?doi=je.2017.87.95#24835_tr
https://scialert.net/fulltext/?doi=je.2017.87.95#24834_tr
https://scialert.net/fulltext/?doi=je.2017.87.95#1765867_ja


Table (3): The LC50 values of Marjoram origanum oil fumigant on B. Tabaci  

after 24, 48 and 72 h post-exposure. 

 

Fig. (1): Ld-P lines of Marjoram origanum oil fumigant against B. Tabaci 

after 24,    48and 72 hr. 

Oil 

Exposure 

Time 

(hr) 

LC50 

ppm 

Confidence Limits 

at 

50% of probability 
Slope 

±Variance 
X2 

Lower Upper 

Marjoram 

origanum 

24 0.708 0.09 1.108 1.09±0.38 0.35 

48 0.573 0.124 0.901 1.37±0.40 0.58 

72 0.538 0.213 0.785 1.99±0.46 2.22 
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 Fig(2): Fumigant activity of Marjoram origanum oil  on B. Tabaci  during 

24, 48 and 72 hr. 

In this respect, essential oil of Mentha spicata showed maintained at 

the second highest toxicity level at 24, 48, and 72 h of exposure at different 

concentrations (1.5, 3 and 5 ppm) causing mortality rates ranging from 

57.33%, 64.00%, and 72.00%, at concentration of 1.5 ppm, 66.67%, 74.67%, 

and 83.33%, at concentration of 3 ppm and 76.67%, 85.33%, and 95.33%, at 

concentration of 5 ppm, respectively. Mortality rates in the control were 0.0% 

at three ranged from 24, 48, and 72 h of exposure (Table 2). 

 Also, essential oil of Ocimum basilicum had the third highest toxicity 

level at 24, 48, and 72 h of exposure at different concentrations (1.5, 3 and 5 

ppm) causing mortality rates of 52.00%, 58.00%, and 65.33%, at 

concentration of 1.5 ppm, 62.00%, 69.33%, and 78.00%, at concentration of 

3 ppm and 72.67%, 81.33%, and 90.67%, at concentration of 5 ppm, 

respectively. Mortality rates in the control were 0.0% at three ranged from 24, 

48, and 72 h of exposure (Table 2). 

Chemical analysis showed that fatty acids, terpene compounds, 

aromatic compounds and short-chain or middle-length -chain hydrocarbons 

were the major chemicals identified in these plants (Li et al., 2014). The 

essential compounds of the volatile fraction were 2-hexenal and 3-hexen-1-

ol. Terpenoids were the most abundant chemical compounds among the host 
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plants and included α-pinene, β-myrcene, ocimene, limonene, β-phellandrene 

and β-caryophyllene. Consequently, the different host plants varied in their 

relative contents of various plant oils. For example, one of the chemicals, 

limonene, was a principal ingredient of the volatile component of celery while 

it appeared at very low concentrations in the other plants selected. Thereupon, 

while all the compounds were thought to attract B. tabaci, the presence of 

limonene at a very high concentration in celery suggested that it has a 

repelling action (Li et al., 2014).  

Table (4(: Fumigant activity of Mentha sicata oil on whitefly (Bemisia 

tabaci) during 24, 48 and 72 h postexposure per 

 

Table (5): The LC50 values of Mentha sicata oil fumigant on whitefly 

(Bemisia tabaci) after 24, 48 and 72 h post-exposure. 

 

Oil  
Conc. 

ppm 

Mortality %± SE 

24 hr 48 hr 72 hr 

Mentha 

spicata 

1.5 55.33±1.77b 62.00±2.09b 69.33±2.34b 

3 64.67±2.03ab 72.00±2.31b 80.67±2.60b 

5 76.00±2.31a 85.33±2.61a 94.00±2.81a 

Control 0 2.20±0.00c 2.20±0.00c 2.20±0.00c 

L.S.D 5.78 6.61 6.63 

Oil 
Exposure 

Time (h) 

LC50 

ppm 

Confidence 

Limits at 

50% of 

probability 

Slope 

±Variance 
X2 

Lower Upper 

 

Mentha 

spicata 

24 0.805 0.169 1.192 1.14±0.38 0.54 

48 0.654 0.199 0.97 1.44±0.39 1.26 

72 0.58 0.242 0.832 1.92±0.44 2.39 
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   Fig. (3): Ld-P lines of Mentha spicata oil fumigant against B. Tabaci after 

24, 48and 72 hr. 

Fig(4): Fumigant activity of Mentha spicata oil  on B. Tabaci  during 24, 48, 

and 72 hr. 

Table (6(: Fumigant activity of Ocimum basilicum oil  on B. Tabaci  during 

24, 48, and 72 h post-exposure periods. 

Oil 
Conc. 

ppm 

Mortality %± SE 

24 hr 48 hr 72 hr 

Ocimum 

basilicum 

2.1 52.00±1.73b 58.00±1.73b 65.33±2.02b 

3 62.00±1.73a 69.33±2.03b 78.00±2.31ab 

1 72.67±2.03a 81.33±2.34a 90.67±2.61a 

Control  0.00±0.00c 0.00±0.00c 0.00±0.00c 

L.S.D 1.73 6.61 6.63 
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Table (7): The LC50 values of Ocimum basilicum oil fumigant on B. Tabaci  

after 24, 48 and 72 h post-exposure. 

 

 Fig. (3): Ld-P lines of Ocimum basilicum oil fumigant against B. Tabaci after 

24, 48and 72 hr. 

Oil 
Exposure 

Time (h) 

LC50 

ppm 

Confidence 

Limits at 

50% of 

probability 

Slope 

±Variance 
X2 

Lower Upper 

Ocimum 

basilicum 

24 0.942 0.246 1.342 1.12±0.38 0.34 

48 0.746 0.242 1.078 1.37±0.39 0.62 

72 0.631 0.264 0.898 1.76±0.42 1.27 
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Fig(6): Fumigant activity of Ocimum basilicum oil  on B. Tabaci  during 24, 

48, and 72 hr. 

REFERENCES 
Abbott, W. S. (1925). A method of computing the effectiveness, of an insecticide. J. 

Econ. Entomol, 18: 265-267. 

Al-Mazra’awi, M.S. and M. Ateyyat, (2009). Insecticidal and repellent activities 

of medicinal plant extracts against the sweet potato whitefly, Bemisia 

tabaci (Hom.: Aleyrodidae) and its parasitoid Eretmocerus mundus (Hym.: 

Aphelinidae). J. Pest Sci., 82(2): 149-154. 

Aroiee, H., S. Mosapoor and H. Karimzadeh (2005). Control of greenhouse 

whitefly (Trialeurodes vaporariorum) by thyme and peppermint. KMITL 

Sci. J., 5 (2): 511-

514

  

Aslan I., H. Oezbek, O. Calmasur and F. Sahin (2004). Toxicity of essential oil 

vapors to two greenhouse pests, Tetranychus urticae Koch and Bemisia 

tabaci Genn. Ind Crop Prod, 19:167-173. 

Ateyyat, M.A., M. Al-Mazra’awi, T. Abu-Rjai and M.A. Shatnawi (2009). 
Aqueous extracts of somemedicinal plants are as toxic as imidacloprid to 

the sweet potato whitefly, Bemisia tabaci. J. Insect Sci., 9, no. 15. 

Baldin, E. L., G.P. Aguiar , T. L. M. Fanela,  M. C. E. Soares, M. Groppo and 

A. E. M. Crotti (2013). Bioactivity of Pelargonium graveolens essential 

oil and related monoterpenoids against sweet potato whitefly, Bemisia 

tabaci biotype B. J. Pest. Sci., 86: 301-308. 

Baldin, E.L.L., G.P. Aguiar, T.L.M. Fanela, M.C.E. Soares and M. Groppo 

(2014). Bioactivity of Pelargonium graveolens essential oil and related 

monoterpenoids against sweet potato whitefly, Bemisia tabaci biotype B. 

J. Pest Sci., 86: 301±308. 

0

20

40

60

80

100

1.5 3 5

M
o

rt
al

it
y 

%

Conc.(ppm)

24 hr

48 hr

72 hr

18



Bostanian, N.J., M. Akalach and H.Chiasson (2005). Effects of a Chenopodium-

based botanical insecticide/acaricide on Orius insidiosus (Hemiptera: 

Anthocoridae) and Aphidius colemani (Hymenoptera: Braconidae). Pest 

Manag. Sci., (10):979-84. 

British Pharmacopoeia (1988). British pharmacopoeia, London: HMSO, 2:137–

138. 

Brown, J. K., D. R. Frohlich and R. C. Rosell (1995). The sweet-potato or silver 

leaf white flies Ðbiotypes of Bemisia tabaci or a species complex. Ann. 

Rev. Entomol., 40: 511±534. 

Byrne, D.N., and T.S. Bellows (1991). Whitefly biology. Ann. Rev. Entom., 

36:431-457.  

Chiel, E., Y. Gottlieb, E. Zchori-Fein, N. Mozes-Daube, N. Katzir and M. Inbar 

(2007). Biotypecdependent secondary symbiont communities in sympatric 

populations of Bemisia tabaci. Bull. Entomol. Res., 97: 407±413. 

Clavijo, A.C., J.G. McCormick and B.U. Sybille (2014). Little peaks with big 

effects: establishing the role of minor plant volatiles in plant±insect 

interactions. Plant Cell Environ., 37: 1836±1844. 

Cloyd, R. A., C. L. Galle, S. R. Keith, N. A. Kalscheur, and K. E. Kemp (2009). 
Effect of commercially available plant-derived essential oil products on 

arthropod pests. J. Econ. Entomol., 102: 1567Ð1579. 

Crowder, D.W., A.R. Horowitz, P.J. De Barro, S.S. Liu, A.M. Showalter and S. 

Kontsedalov (2010). Mating behaviour, life history and adaptation to 

insecticides determine species exclusion between whiteflies. J. Anim 

Ecol., 79: 563±570.  

Cruz-Estrada, A., M. Gamboa-Angulo, R. Borges-Argáez and E. Ruiz-Sánchez 

(2013). Insecticidal effects of plant extracts on immature whitefly Bemisia 

tabaci Genn. (Hemiptera: Aleyroideae) Electronic J. Biotech., 1-9. 

Czosnek, H. and M. Ghanim (2002). The circulative pathway of begomoviruses in 

the whitefly vector Bemisia tabaci, insightsd from studies with Tomato 

yellow leaf curl virus. Ann. Appl. Biol., 140: 215±231. 

Dambolena, J. S., Maria P. Zunino, A. G. López, H. R. Rubinstein,J. A. 

Zygadlo,J. W. Mwangi, G. N. Thoithi, I. O. Kibwage, J. M. 

Mwalukumbi, and S. T. Kariukie (2010). Essential oils composition of 

Ocimum basilicum L. and Ocimum gratissimum L. from Kenya and their 

inhibitory effects on growth and fumonisin production by Fusarium 

verticillioides. Innov.Food Sci. Emerg. Technol., 11(2): 410-414. 

De Barro, P.J., S.S. Liu, L.M. Boykin and A. B. Dinsdale (2011). Bemisia tabaci: 

A statement of species status. Ann. Rev. Entomol., 56: 1±19.  

Delatte, H., P.F. Duyck, A. Triboire, P. David, N. Becker and O.  Bonato (2010). 

Differential invasion success among biotypes: case of Bemisia tabaci. Biol. 

Invasions., 11: 1059±1070. 

19

http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/article/pii/S1466856409000848#!
http://www.sciencedirect.com/science/journal/14668564


Deletre, E., F. Chandre, B. Barkman, C. Menut and T. Martin (2016). Naturally 

occurring bioactive compounds from four repellent essential oils against 

Bemisia tabaci whiteflies. Pest Manag Sci., 72(1):179-89.  

Duncan, D.B. (1955). Multiple range and F tests Biometrics, 11: 1-42. 

Enan, E. (2001). Insecticidal activity of essential oils: octopaminergic sites of 

action. Comp Biochem Physiol C Toxicol Pharmacol.  

Firdaus, S., B. Vosman, N. Hidayati, E.D. J. Supena, R.G.F. Visser and A.W. 

van Heusden (2013). The Bemisia tabaci species complex: Additions 

from different parts of the world. Insect Sci., 20: 723±733. 

Finney, D.J. (1971). Probit Analysis. 3rd Edition, Cambridge University Press, 

Cambridge. 

García-Mateos, M.R., E. Elizalde-Sánchez, P. Espinosa-Robles and Álvarez- 

M.E. Sánchez (2007). Toxicity of Petiveria alliacea L. on greenhouse 

whitefly (Trialeurodes vaporariorum West.). Interciencia, vol. 32, no. 2, 

p. 121-124. 

Gerling, D. (1990). Whiteflies: Their Bionomics, Pest Status and Management, 

Intercept Ltd, Andover.UK, 348 

Himat, M.T.M. (2004). The effect of different products from the neem tree 

Azadirachta indica A. Juss. On the Hatchability of the eggs of the whitefly 

Bemisiatabaci (Genn.) (Homoptera Aleyrodidae). Entomology laboratory 

of the Dept. of Crop Protection, Faculty of Agriculture, Khartoum 

University. http://khartoumspace. uofk.edu/handle/123456789/10712 

Horowitz, A.R. and I. Ishaaya (2014). Dynamics of biotypes B and Q of the 

whitefly Bemisia tabaci and its impact on insecticide resistance. Pest 

Manag Sci., 70: 1568±1572.  

Hu, J.A., P.J. De Barro, H. Zhao, J. Wang, F. Nardi and S.S. Liu (2011). An 

extensive field survey combined with a phylogenetic analysis reveals rapid 

and widespread invasion of two alien whiteflies in China. PLoS ONE. 

Huang, Y., S. L. Lam and S. H. Ho (2000).Bio-activities of essential oil from 

Elletaria cardamomum (L.)Maton.toSitophilus zeamais Motschulsky and 

Tribolium castaneum (Herbst). J. Stored Prod. Res., 36 (2): 107-117. 

Inbar, M. and D. P. Gerling (2008). lant-mediated interactions between whiteflies, 

herbivores, and natural enemies. Ann Rev Entomol., 53: 431-448. 

Isman MB. (2000). Plant essential oils for pest and disease management. Crop  

Protection 19: 603–608. 

Isman, M. B. (2006). Botanical Insecticides, Deterrents, and Repellents In Modern 

Agriculture And An Increasingly Regulated World. Ann. Rev. Entomol., 

51: 45-66. 

Jiu, M., X.P. Zhou, L. Tong, J. Xu, X. Yang and F. H. Wan (2007). Vector-virus 

mutualism accelerates population increase of an invasive whitefly. PLoS 

ONE., 2:e182.  

20



Joshi, R. K. (2013).Chemical composition, in vitro antimicrobial and antioxidant 

activities of the essential oils of Ocimum gratissimum, O.sanctumand their 

major constituents. Indian J. Pharmacol. Sci., 2013, 75:457-462. 

Kim, S.I., S.H. Chae, H.S. Youn, S.H. Yeon and Y.J. Ahn (2011). Contact and 

fumigant toxicity of plant essential oils andefficacy of spray formulations 

containing the oils against B- and Q-biotypes of Bemisia tabaci. Pest 

Manag Sci, 67:1093-1099.  

Li, Y., S. Zhong, Y. Qin, S. Zhang, Z. Gao and Z. Dang (2014). Identification of 

plant chemicals attracting and repelling whiteflies.       Arthropod-Plant      

Interactions., 8: 183±190. 

Liu, S.S., J. Colvin and P. J. De Barro (2012). Species concepts as applied to the 

whitefly Bemisia tabaci systematics: how many species are there. J. 

Integrat Agric., 11: 176±186. 

Liu, X. C., J. F. Hu, L. Zhou and Z. L. Liu (2014). Evaluation of fumigant toxicity 

of essential oils of Chinese medicinal herbs against Bemisia tabaci 

(Gennadius) (Hemiptera: Aleyrodidae). J. Entomo. Zool. Stud., 2 (3): 164-

169. 

Lvarez, A.Â. A., B.G. GarcõÂa, M.J. JordaÂn, C. MartõÂnez-Conesa and M.D. 

HernaÂndez (2012). The effect of diets supplemented with thyme 

essential oils and rosemary extract on the deterioration of farmed gilthead 

seabream (Sparus aurata) during storage on ice. Food Chem., 132: 

1395±1405. 

Mahmoodi, L., O. Valizadegan and V. Mahdavi (2014). Fumigant toxicity of 

Petroselinum crispum L. (Apiaceae) essential oil on Trialeurodes 

vaporariorum (Westwood Hemiptera: Aleyrodidae) adults under 

greenhouse. J. Plant Prot. Res., 54: 294±299 

Mathew, J. and J.E. Thoppil, (2011). Chemical composition and mosquito 

larvicidal activities of Salvia essential oils. Pharmaceutical Biol., 49(5): 

456-463 

Mena, P., M. Cirlini, M. Tassotti, K.A. Herrlinger, C. Dall'Asta and D. Del Rio 

(2016). Phytochemical profiling of flavonoids, phenolic acids, terpenoids, 

and volatile fraction of a rosemary (Rosmarinus officinalis L.) extract. 

Molecules., 21:1576 

Ngo, S.N.T., D.B. Williams and R. J. Head (2011). Rosemary and Cancer 

Prevention: Preclinical Perspectives. Crit Rev. Food Sci. Nut., 51: 

946±954.  

Nzanza, B. and P. W. Mashela (2012) Control of whiteflies and aphids in tomato 

(Solanum lycopersicum L.) by fermented plant extracts of neem leaf and 

wild garlic. Afri. J. Biotech, 11(94): 16077-16082  

Pengelly, A., J. Snow, S.Y. Mills, A. Scholey, K. Wesnes and L.R. Butler (2012). 

Short-Term Study on the Effects of Rosemary on Cognitive Function in an 

Elderly Population. J. Med. Food., 15: 10±17.  

21



Regnault-Roger, C., C. Vincent and J.T. Arnason (2014). Essential oils in insect 

control: low-risk products in a highstakes world. Ann. Rev. Entomol., 57: 

405-424. 

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

control:  low-risk products in a high-stakes world. Ann. Rev. Entom., 57: 

405–424. 

Rosado-Aguilar, J.A., A. Aguilar-Caballero, R. I. Rodriguez-Vivas, R. Borges-

Argaez, Z. Garcia-Vazquez  and M. Mendez-Gonzalez, (2010). 
Acaricidal activity of extracts from Petiveria alliacea (Phytolaccaceae) 

against the cattle tick, Rhipicephalus (Boophilus) microplus (Acari: 

Ixodidae). Veterinary Parasitology, vol. 168, no. 3-4, p. 299-303. 

Sadeh, D., N. Nitzan, A. Shachter, D. Chaimovitsh, N. Dudai and M. Ghanim 

(2017). Whitefly attraction to rosemary (Rosmarinus officinialis L.) is 

associated with volatile composition and quantity. PLoS ONE 12(5): 1-18 

Sarer, E., J. J. C. Scheffer and A. B. Svedsen (1982). Monoterpenes in the 

essential oil of Origanum majorana. J. Med. Plant Res. Planta Medica, 

46: 236-239. 

Sayed, S., M. M. Soliman, S. Al-Otaibi M.M., Hassan, S. A. Elarrnaouty, S.M. 

Abozeid and A.M. El-Shehawi (2022).Toxicity, deterrent and repellent 

activities of four essential oils on Aphis punicae (Hemiptera: Aphididae). 

Plants, 11(463): 1-13. 

Snoussi, M., Emira Noumi, Najla Trabelsi, G. Flamini, A. Papetti and V. De Feo 

(2015).Mentha spicata essential oil: Chemical composition, antioxidant 

and antibacterial activities against planktonic and biofilm cultures of 

Vibrio spp. strains. Molecules, 20(8):14402-14424. 

Sun, Y.P. (1950). Toxicity index an improved method of comparing the relative 

toxicity of insecticides. J. Econ. Entomol., 43: 45-53.  

Tosh, C.R. and B. Brogan (2015). Control of tomato whiteflies using the confusion 

effect of plant odours Agron. Sustain Dev., 35:183-193. 

Yanishlieva, N.V. and E. Marinova (2006). Pokorny J. Natural antioxidants from 

herbs and spices. Eur. J. Lipid Sci. Technol., 108: 776±793. 

Yarahmadi, F., A. Rajabpour, N.Z. Sohani and L. Ramezani (2013). 
Investigating contact toxicity of Geranium and Artemisia essential oils on 

Bemisia tabaci Gen. Avicenna J. Phytomed., 3(2): 106-111.  

 

  

22




