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Abstract: The present work was undertaken to compare the insecticidal activity of 
two Rosmarinus officinalis L. (Lamiaceae) essential oils chemotypes from the 
Mediterranean region against different life stages of Ectomyelois ceratoniae Zeller 
(Lepidoptera: Pyralidae) in constant environmental conditions. The essential oils 
were extracted by hydrodistillation and analyzed by the gas chromatography-mass 
spectrometry technique (GC-MS). α-pinene (29.42%), camphene (24.62%), and 
camphor (20.95%) were obtained as the majority compounds in the essential oil of 
R. officinalis from Algeria, as well as the main essential oil compounds of R. 
officinalis from Spain were α-pinene (25.62%), 1,8-cineole (21.06%) and camphor 
(18.39%). Ovicidal activity of oils was studied by topical application, while 
adulticidal and larvicidal activities were assessed by fumigation and ingestion, 
respectively. R. officinalis from Spain presented the highest toxic activity against 
eggs (78.33% inhibition), young larvae (LC50 = 3.40 mg/ml) and adults (LC50 = 0.17 
mg/ml). On the other hand, R. officinalis from Algeria presented lower egg hatching 
inhibition with 60% and fewer fumigant and antifeedant activities (LC50 = 0.30 and 
4.97mg/ml for adults and young larvae, respectively). The results of this study 
indicated the efficacy of rosemary essential oil as an alternative to synthetic 
insecticides in a postharvest treatment program for the control of E. ceratoniae. 
 

Keywords: Insecticidal activity, Essential oils, Rosmarinus officinalis, 
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Introduction12 

 

In arid and semi-arid regions, phoéniciculture is 

of great socio-economic importance (Majourhat 

et al., 2002). Dates and their secondary products 
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are the main agricultural products of the oases of 

the North African Sahara (Botes and Zaid,1999). 

They constitute an essential source of nutrients 

and energy (Boudries et al., 2007). Algeria is one 

of the major date-producing countries; the 
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national date production exceeds seven million 

quintals per year, of which more than half is 

exported (Dehliz et al., 2016). Nevertheless, date 

production is confronted with several problems, 

particularly in a phytosanitary order, such as 

pests attack (Mehaoua et al., 2013). The carob 

moth Ectomyelois ceratoniae Zeller 

(Lepidoptera: Pyralidae) is the most important 

and destructive insect attacking date crops 

(Mediouni-ben Jemâaet al., 2004). It can cause 

considerable damage, reaching 30% of date 

production in the Mediterranean basin (F.A.O, 

2006). The damage caused to the field at fruit 

maturity varies from 1 to 4%, but the real 

damage was in storage with 70% (Sedra, 2003). 

On the other hand, postharvest control of this 

pest is exclusively based on synthetic 

insecticides. Whereas their indiscriminate use 

resulted in several problems, such as the 

elimination of natural enemies, pest resistance, 

and toxic residues in food, water, air, and soil 

which affect humans and the environment 

(Balaraju et al., 2011). All those reasons make it 

urgent the orient to other means of control that 

use natural compounds as an alternative to toxic 

insecticides (Lamiri et al., 2001). Biopesticides 

have an advantage over chemical pesticides by 

their highly effective, safe, and ecologically 

acceptable nature (Leonard et al., 2000). The 

research focused on essential oils, which play an 

important role in protecting crops against insect 

infections (Batish et al., 2008). They constitute a 

rich source of bioactive compounds showing 

contact, fumigant, antifeedant, and repellent 

activity (Silva et al., 2003). According to an 

ethnobotanical survey, Rosmarinus officinalis L. 

(Lamiaceae) is native to Mediterranean countries 

and grows under different climatic conditions 

(Begum et al., 2013). Rosemary essential oil is 

important for its powerful antibacterial (Fu et al., 

2007), antispasmolytic (Mothana et al., 2011), 

antifungal (Carvalhinho, 2012), antioxidant 

(Hendel et al., 2016), anticancer (Gezici et al., 

2017) as well as insecticidal properties, and it is 

the active ingredient in several commercial 

insecticides (Ismanet al., 2008). This study 

explored for the first time the comparison and 

the relationship between chemical composition 

and insecticidal activity of two Mediterranean 

rosemary oil; R. officinalis from Algeria and R. 

officinalis from Spain, against the different 

developmental stages of the stored-date moth: E. 

ceratoniae, to promote them as biopesticides. 

 

Materials and Methods 

 

Insect rearing 

Rearing of the moth E. ceratoniae was 

established in the laboratory of the Regional 

Station of Plant Protection-Biskra (S. R. P. V) 

from infested field-collected dates of the palm 

groves of Biskra. Rearing was performed in 

plastic boxes (30 × 20 × 15cm) placed in a 

growth chamber under constant environmental 

conditions (27 ± 2 °C, 65 ± 10% RH, and L: D 

16:8h) (Al-izzi et al., 1987) on an artificial diet 

based on wheat bran (44%), citric acid (1%), 

vitamin mixture (1%), methylparaben (0.5%), 

salt mixture (1%), sugar (5%), ascorbic acid 

(0,5%), yeast (4%), gluten (3%) and distilled 

water (40%) (Mediouni-ben Jemâaand Dhouibi, 

2007). One-day-old eggs, adults, and first instar 

larvae (L1) (0-24 h), of E. ceratoniae, were used 

for bioassays. 

 

Plant material 

Leaves of wild R. officinalis were collected 

from Biskra steppes (35°13′00″N, 5°42′37″E) 

located in Southern Algeria, where it grows 

spontaneously during April 2019. Leaves 

from R. officinalis were obtained in March 

2019 from the province of Murcia 

(37°59′00″N, 1°08′00″W) situated in South-

East Spain. The harvested material was air-

dried at room temperature (20-25 °C) in 

darkness for further use. 

 

Extraction and chemical analysis of the 

essential oils 

Essential oils were obtained using a modified 

Clevenger-type apparatus. The weight of 100 g 

of each dry leaf was hydro-distilled in 1000 ml 

of distilled water for 4 h. The oils were dried 

over anhydrous sodium sulfate and then stored at 

4 °C for further analysis. For the identification 

and quantification of volatile components, 
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Essential oils were diluted 1:100 with isooctane 

in vials of 1.5 ml with mandrel inserts of 250 μl. 

Then, their compositions were determined by 

using an Agilent GC7890 gas chromatograph 

(GC), equipped with an Agilent MS5975 mass 

spectrometry detector (MSD). The GC system 

was equipped with a polar and low bleed 

capillary fused-silica column, SupelcoWax10, 

with 15 m length× 0.1 mm internal diameter x 

0.1 μm film thickness. Hydrogen was used as 

carrier gas (0.6ml/min), generating a head 

pressure of 38.17 psi and produced with an 

electrolytic Parker-Domnik-Hunter generator. 

Sandwich injections (plunger to needle: 0.2 μl 

air, 0.2 μl isooctane, 0.2 μl air,0.3 μl sample, and 

0.2 μl air) were performed using a Gerstel 

sampler MPS-2XT. Other injection conditions: 

injector temperature 260 ºC, septum purge 3 

ml/min, and split valve 100:1. The oven 

temperature was programmed from 60 ºC to 260 

ºC at 30 ºC/min and kept constant at 260 ºC for 

5 min. The MSD operated with transfer line, ion 

source, and quadrupole temperatures at 260 ºC, 

230 ºC, and 150 ºC, respectively. Other MSD 

conditions: electron ionization energy 70 eV, 

electron multiplier voltage 1129, acquisition 

mass range 30-500 m/z, 21.04 scan/s. 

Compounds were identified by comparison of 

their linear retention indexes (Van den Dool and 

Kratz, 1963), mass spectra of NIST and Wiley 

spectral libraries, and mass spectra of 

commercially available pure standards. 

 

Insecticidal activities 

Contact toxicity bioassay 

The ovicidal activity was carried out by topical 

application. Preliminary tests were done to 

choose the right doses. Twenty fresh eggs (24 h) 

were transferred to a Petri dish (Ø = 90mm) 

containing a thin layer of food substrate 

(artificial diet). Then sprayed with 1 ml essential 

oil solutions in the following concentrations: 0.5, 

1, 1.5, 2, and 2.5 mg/ml for each sample. Tests 

were performed at 30 °C and 80% RH, and three 

repetitions were performed for each dose with a 

corresponding control sprayed only with diluted 

Tween 20. Treated eggs were checked daily 

under a binocular loupe for hatching. 

Fumigant toxicity bioassay 

Preliminary tests were conducted to determine 

the range of concentrations for each essential 

oil. A solution of each oil dissolved in 1 ml 

diluted Tween 20 corresponds to the following 

concentrations: 0.1, 0.2, 0.3, and 0.4 mg/ml was 

applied to a piece of cotton. Then, the piece of 

cotton was attached to the cap's under surface 

of a 500 ml plastic bottle. The bottles were 

tightly closed and covered with parafilm, and 

each of them contained separately ten newly 

emerged adults (< 24 h old). In addition to the 

control test, each treatment was repeated thrice 

at 30 °C and 80% RH. The insect mortality was 

determined after 3, 6, 12, and 24 h of the test 

completion. 

 

Antifeedant toxicity bioassay 

To evaluate both essential oils and antifeedant 

toxicity, ten newly emerged first instar larvae 

(L1) were introduced in Petri dishes (Ø = 90 

mm), containing a thin layer (20 g) of the 

artificial diet treated with 1 ml essential oil 

solutions in the following concentrations: 1, 4, 7, 

and 10mg/ml for each sample. Mortality was 

recorded every three days using a binocular 

loupe. The feeding trial was conducted for 12 

days in 3 replicates in addition to the control. A 

larva was considered dead when it was 

completely immobile after its excitation. 

 

Statistical analysis 

The mortality data were corrected using Abbott's 

correction formula (Abbott, 1925). The 

corrected percentage of mortalities was 

statistically computed according to Finney's 

(1971) method. The computed percentage of 

mortality was plotted versus the corresponding 

concentrations on the logarithmic probability 

paper to obtain the corresponding Log-

concentration probit lines. The LC50 was 

determined for established regression lines. 

Percentage mortality value for different 

concentrations was subjected to analysis of 

variance (ANOVA) using XLSTAT (2007). 

Differences between means were tested through 

Fisher's test, and values with P <0.05 were 

considered significantly different. 
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Results 

 

Essential oil composition 

Results from the quantitative and qualitative 

analysis of the two essential oils constituents 

investigated using GC–MS techniques are 

presented in Tables 1 and 2. Both oils were shown 

to be complex mixtures of many components. 

Results showed that 26 compounds were 

identified in the essential oil of R. officinalis from 

Algeria. This oil profile is characterized by α-

Pinene (29.42%), camphene (24.62%), and 

camphor (20.95%). For R. officinalis essential oil 

from Spain, 24 components were identified. The 

chemical composition of this essential oil is 

mainly dominated by α-pinene (25.62%), 1,8-

cineole (21.06%), and camphor (18.39%). 

Besides, components such as camphene (9.61%) 

and β-myrcene (3.16%) were identified in trace 

amounts. 

 
Table 1 Essential oil composition of Rosmarinus officinalis from Algeria. 
 

N Retention Index (min) LRI Compound Concentration (%) IM 

  1 1.360 1025 α-Pinene 29.42 L, M, S 

  2 1.585 1069 Camphene 24.62 L, M, S 

  3 1.808 1110 β-Pinene   3.76 L, M, S 

  4 2.139 1161 β-Myrcene   1.01 L, M 

  5 2.232 1178 α-Terpinene   0.52 L, M, S 

  6 2.342 1198 D-Limonene   4.04 L, M, S 

  7 2.398 1211 1,8-Cineole   6.32 L, M, S 

  8 2.605 1245 -Terpinene   0.93 L, M, S 

  9 2.748 1270 p-Cymene   1.03 L, M, S 

10 2.809 1282 α-Terpinolene   0.35 L, M, S 

11 3.565 1423 α-Thujone   0.74 L, M, S 

12 3.656 1440 β-Thujone   0.17 L, M 

13 3.904 1491 α-Copaene   0.23 L, M 

14 3.966 1508 Chrysanthenone   0.24 L, M 

15 4.019 1515 Camphor 20.95 L, M, S 

16 4.270 1579 Bornyl Acetate   0.24 L, M, S 

17 4.349 1601 Terpinen-4-ol   0.32 L, M, S 

18 4.367 1599 trans-Caryophyllene   0.95 L, M, S 

19 4.548 1685 Sabinyl acetate   0.30 L, M 

20 4.664 1693 α-Amorphene   0.12 L, M 

21 4.725 1694 α-Terpineol   0.36 L, M, S 

22 4.746 1700 Borneol   0.76 L, M, S 

23 4.822 1708 Germacrene-D   0.31 L, M 

24 4.856 1723 α-Muurolene   0.11 L, M 

25 4.911 1735 Bicyclogermacrene   0.25 L, M 

26 4.978 1756 -Cadinene   0.20 L, M 

LRI: Linear retention index (Van den Dool and Kratz, 1963), agree with NIST or Wiley library. 
IM: Identification Method. L: LRI. M: Mass spectra library NIST or Wiley. S: Commercial standard. 
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Table 2 Essential oil composition of Rosmarinus officinalis from Spain. 
 

N Retention Index (min)  LRI Compound Concentration (%) IM 

  1 1.360 1025 α-Pinene 25.62 L, M, S 

  2 1.581 1069 Camphene   9.61 L, M, S 

  3 1.808 1110 β-Pinene   2.97 L, M, S 

  4 1.901 1122 Thuja-2,4-(10)-diene   0.31 L, M 

  5 2.046 1147 -3-Carene   0.43 L, M, S 

  6 2.138 1161 β-Myrcene   3.16 L, M, S 

  7 2.233 1178 α-Terpinene   0.43 L, M, S 

  8 2.343 1198 D-Limonene   3.98 L, M, S 

  9 2.403 1211 1,8-Cineole 21.06 L, M, S 

10 2.547 1235 cis-Ocimene   0.18 L, M, S 

11 2.606 1245 gamma-Terpinene   0.82 L, M, S 

12 2.672 1255 3-Octanone   0.07 L, M, S 

13 2.749 1270 p-Cymene   1.91 L, M, S 

14 2.811 1282 α-Terpinolene   0.45 L, M, S 

15 3.862 1484 α-Ylangene   0.11 L, M 

16 4.020 1515 Camphor 18.39 L, M, S 

17 4.079 1545 cis-Pinocamphone   0.67 L, M 

18 4.272 1579 Bornyl acetate   0.94 L, M, S 

19 4.350 1601 Terpinen-4-ol   0.35 L, M, S 

20 4.369 1599 trans-Caryophyllene   1.42 L, M, S 

21 4.666 1667 α-Humulene   0.40 L, M, S 

22 4.726 1694 α-Terpineol   0.91 L, M, S 

23 4.748 1700 Borneol   2.22 L, M, S 

24 4.834 1723 L-Verbenone   0.96 L, M, S 

LRI: Linear retention index (Van den Dool and Kratz, 1963), agree with NIST or Wiley library. 

IM: Identification Method. L: LRI. M: Mass spectra library NIST or Wiley. S: Commercial standard. 

 

Contact toxicity 

Results showed that ovicidal activity depends on 

oil concentrations. The hatching rate of eggs 

decreased significantly with increases in the 

concentration of the two oils (P < 0.05). The 

exposure to vapors of essential oils from Spanish 

R. officinalis caused 78.33% inhibition of the 

hatching rate at a concentration of 2.5 mg/ml. 

With the same concentration, the inhibition of 

hatching rates was 60% when eggs were exposed 

to Algerien R. officinalis oil (Fig. 1). Most 

unhatched eggs possessed a dead embryo.  

 

Fumigant toxicity  

Both R. officinalis oils were toxic to E. ceratoniae 

adults (Fig. 2). At the highest concentration (0.4 

mg/ml), R. officinalis from Spain achieved more 

than 82.22% of adult mortality after 24 h of 

exposure, followed by 66.67% with R. officinalis 

from Algeria. The corresponding LC50 values 

were respectively 0.17 and 0.30 mg/ml after 24 h 

(Table 3). There was a significant correlation 

between adult mortality and doses. Rosmarinus 

officinalis from Spain was more toxic (F = 

115.82; df = 8; P < 0.05). 

 

Antifeedant toxicity 

Results of toxicity of both R. officinalis essential 

oils were presented as a percentage of mortality 

of E. ceratoniae first instar larvae L1 at different 

doses and different times of exposure (Fig. 3). 

The mortality values significantly increased 

depending on the increasing essential oil 

concentration (p < 0.05). The two essential oil 

showed medium ingestion action. Results 

indicated that at the concentration of 10 mg/ml 
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air of R. officinalis oil from Algeria, only 

43.33% of larvae died. However, 70 % of young 

larvae L1 mortality was obtained at this same 

concentration with R. officinalis from Spain. The 

concentration of 1 and 4 mg/ml showed little 

larvicidal activity (< 50% mortality). The results 

prove that young larvae L1 were significantly 

more sensitive to R. officinalis oil from Spain, 

with an LC50 value equal to 3.40 mg/ml. 

Whereas young larvae L1 were more resistant to 

R. officinalis oil from Algeria with LC50 equal to 

4.97mg/ml (Table 4). 

 

 
Figure 1 Eggs-hatching inhibition of Ectomyelois ceratoniae exposed to various essential oil concentrations from 

Spanish Rosmarinus officinalis and Algerien Rosmarinus officinalis. 

 

 
Figure 2 Mortality of Ectomyelois ceratoniae adults exposed to various periods and concentrations of essential oil 

from Spanish and Algerien Rosmarinus officinalis. 
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Table 3 LC50 value of Spanish and Algerien Rosmarinus officinalis essential oils against adults of Ectomyelois 

ceratoniae by fumigant toxicity. 
 

Exposure time (h) R. officinalisessential oil LC50 (CI95) (mg/ml) Slope Probability 

  3 Spanish 0.61(0.44-0.86) 3.81 0.018 

Algerien 0.73(0.56-0.95) 2.87 0.004 

  6 Spanish 0.39(0.28-0.55) 3.82 0.023 

Algerien 0.49(0.37-0.66) 3.17 0.032 

12 Spanish 0.24(0.18-0.31) 2.84 0.029 

Algerien 0.39(0.30-0.53) 3.12 0.034 

24 Spanish 0.17(0.13-0.22) 2.60 0.009 

Algerien 0.30(0.23-0.39) 2.79 0.028 

LC50 lethal concentration causes 50% mortality in the exposed insect population. 

CI95 95% confidence interval. 

 

 
 

Figure 3 Mortality of Ectomyelois ceratoniae first instar larvae (L1) exposed to various periods and concentrations 

of essential oil from Spanish and Algerien Rosmarinus officinalis. 
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Table 4 LC50 value of Spanish and Algerien Rosmarinus officinalis essential oils against first instar larvae (L1) of 

Ectomyelois ceratoniae by antifeedant toxicity. 
 

Exposure time (days) R. officinalis essential oil LC50 (CI95) (mg/ml) Slope Probability 

  3 

 

Spanish 25.95 (13.94-48.30) 11.67 0.010 

Algerien 88.80 (48.27-163.35) 11.44 0.008 

  6 

 

Spanish 13.67 (6.46-28.92) 19.34 0.023 

Algerien 24.46 (13.71-43.65)   9.87 0.024 

  9 

 

Spanish   4.55 (2.63-7.90)   8.84 0.037 

Algerien 18.99 (11.80-30.56)   6.56 0.017 

12 Spanish   3.40 (1.99-5.81)   8.33 0.025 

Algerien   4.97 (03.80-06.50)   2.90 0.080 

LC50 lethal concentration causes 50% mortality in the exposed insect population. 

CI95 95% confidence interval. 

 

Discussion 

 

Concerning our GC-MS results of the Algerien 

R. officinalis oil, they are similar to those 

reported by Boutekedjiret et al. (2005) showed 

that R. officinalis oil from North Algeria was 

formed mainly by α-pinene (15.50%) followed 

by β-caryophyllene (10.60%) and camphor 

(9.00%). However, our results are in agreement 

with those of Chalchat et al.(2011) found that R. 

officinalis essential oil extracted from the region 

of Murcia (Spain) was characterized by a 

majority composition ofα-pinene (19.00 %), 1,8-

cineole (17.00%) and camphor (12.00%). The 

chemical composition of essential oil is strongly 

influenced by geographical origin, genetic 

characteristics, climatic conditions (Da Silva et 

al., 2014), harvest period, and extraction 

technique (Isman et al., 2008). The effect of 

plant maturity at the time of oil production can 

also drastically affect the chemical composition 

(Lahlou and Berrada, 2003). These variations are 

of particular importance in the study of the 

insecticidal activities of these products, as the 

value of essential oils in aromatherapy must be 

related to their chemical compositions 

(Lawrence, 2000). Monoterpenoids such as α-

pinene, 1,8-cineole, and camphor as the majority 

components have been considered to be toxic to 

stored insect pests and possess repellent, 

fumigant (Yari et al., 2014), and antifeedant 

properties (Hough-Goldstein, 1990).  

The findings of ovicidal potential accorded 

with results reported by Amri et al. (2014), 

which showed that R. officinalis essential oil 

from Tunisia achieved 100% mortality for E. 

ceratoniae eggs at 20 μl ml-1. While at the same 

dose, 100% and 84% mortality were obtained 

respectively with Thymus capitatus and Pinus 

halepensis essential oils. Results demonstrated 

that the egg stage of E.ceratonia was the most 

resistant to the action of oils, followed by larvae 

and adults. Stamopoulos et al. (2007) explained 

that the tolerance of the eggs was related to their 

lower surface permeability at the beginning of 

embryogenesis. Another possible explanation is 

due to the neurotoxic action of essential oils 

compounds, which act only after the nervous 

system of the embryo begins to grow (Credland, 

1992). 

Regarding adulticidal activity, our results 

seem to be moderate compared to those obtained 

by Ben Chaaban et al. (2018) have shown that 

essential oil from Mentha pulegium showed 

100% effectiveness at 14.54 μl/l air after 7 h on 

adults of E. ceratoniae. While at the same 

concentrations and at the same time of exposure, 

Ocimum basilicum showed only 14%. Pare and 

Tumlinson (1999) reported that volatiles 

penetrates the respiratory system in the insect 

body and results in abnormal breathing, leading 

to asphyxiation and final death. Changes in the 

physiology and behavior of insects are also 

affected by essential oils (El-wakeil, 2013). 
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To the best of our knowledge, this is the first 

study of the antifeedant effect of essential oils on 

E. ceratoniae. Our results agree with those 

reported by Arasu et al. (2013) indicated that 

essential oils' aromatic properties make insects 

disgusted by food and reduce or stop feeding. 

Stability in the mortality rate is noted after the 

9th day in almost all concentrations. This can be 

explained by the fact that the quantity of 

bioactive substances is low in the doses or the 

persistence of the active principle does not last 

beyond the 9th day. Moreover, our results 

noticed a decrease in the size of the survived 

larvae compared to those of the control. 

Sahayaraj (1998) showed notable antifeedant 

activity in Vitex negundo L. essential oil, which 

touched the growth of Spodoptera litura F. 

larvae, and was indicated by very low food 

consumption and digestibility, fecal pellets 

production, and reduced body weight. 

 

Conclusion 

 

In this study, we performed the insecticidal 

potential of R. officinalis essential oils against E. 

ceratoniae as a major date pest. The strongest 

contact/fumigant/antifeedant potential of these 

volatile oils seems to be related to the richness of 

monoterpene compounds. Results of the present 

work recommended Mediterranean rosemary 

essential oils as a plant-based insecticide 

alternative to improve date safety during storage 

or for managing populations of E. ceratoniae in 

the field. Nevertheless, it is important to identify 

the bioactivity of individual compounds in both 

plant's essential oils and their mode of action 

against the date moth or other stored-product 

pests and investigate the effect of R. officinalis 

essential oil on date quality. 
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کش زیستی برای محافظت عنوان حشرهپتانسیل اسانس رزماری به

 Ectomyelois از خرمای انباری در برابر کرم گلوگاه انار 

ceratoniae (Lepidoptera: Pyralidae) 
 

Selma Adouane1, 2*,Yamina Bouatrous2, Mohamed Seghir Mehaoua1, 3, Jose Tudela4, Sara Mechaala2and Virginia Tomas5 

 
 .، الجزایربیسکرا محمد خدر، گروه علوم کشاورزی، دانشگاه -1
زیستی، دانشکده علوم گذاری منابعشگاه ژنتیک، بیوتکنولوژی، و ارزشآزمای -2

 .دقیق و علوم طبیعت و حیات، دانشگاه محمد خیدر، بیسکرا، الجزایر
های تولید کشاورزی در مناطق ها و دینامیک سیستمآزمایشگاه تنوع اکوسیستم -3

ق و علوم طبیعت و حیات، دانشگاه محمد خدر، بیسکرا، خشک، دانشکده علوم دقی

 .الجزایر
 Campus Mare"  المللیای بینشناسی مولکولی، پردیس منطقهگروه بیوشیمی و زیست -4

Nostrum"دانشگاه مورسیا، اسپیناردو، مورسیا، اسپانیا ،. 
، دانشگاه "Campus Mare Nostrum" المللیبینای گروه شیمی تجزیه، پردیس منطقه -5

 .مورسیا، اسپیناردو، مورسیا، اسپانیا

 gmail.com7adouane.selma@ مسئول مکاتبه: نویسنده الكترونیكي پست

 1401 تیر 17؛ پذیرش: 1399 آذر 2دریافت: 

 
دو  یکشمنظور مقایسه فعالیت حشرهپژوهش حاضر بهچکیده: 

از منطقه   Rosmarinus officinalis L. (Lamiaceae) تیپ اسانس رزماری

 مدیترانه در برابر مراحل مختلف زندگی کرم گلوگاه انار

Ectomyelois ceratoniae Zeller (Lepidoptera: Pyralidae)  رایط محیطی ثابت در ش

و با روش روش تقطیر با آب استخراج ها بهانجام شد. اسانس

 .آنالیز شدند  (GC-MS) سنجی جرمیطیف -کروماتوگرافی گازی

درصد( و کافور  62/24درصد(، کامفن ) 42/29پینن )الفا

عنوان ترکیبات غالب موجود در اسانس درصد( به 95/20)

چنین ترکیبات اصلی اسانس رزماری الجزایر و هم تیپرزماری 

 06/21) ولسین   1،8(، درصد 25.62آلفاپینن ) اسپانیا تیپ

ها با کشی روغن. اثر تخم( بوددرصد 39/18، کافور )درصد(

روش بهترتیب  کشی و لاروکشی بهبالغ و اثرات تماسیکاربرد 

اسانس زرماری تیپ اسپانیا  شدند بررسی گازی و گوارشی

(، لاروهای درصد 33/78ها )بالاترین اثر سمی را علیه تخم

 . از سویداشت )mg/ml 0.17=  50LC( و افراد بالغ )mg/ml 3.40=  50LC (جوان

 60تری را با کشی کمر، رزماری تیپ الجزایر، مهار تخمدیگ

 و 50LC  =0.30 ترتیببهی داشت که ترتغذیه کمضد اثراتدرصد و 

4.97=  50LC لیتر برای افراد بالغ  و لاروهای گرم در میلیمیلی

حاکی از کارایی  نتایج این مطالعه را نشان داد. جوان

 شیمیاییهای کشبرای حشره عنوان جایگزینیاسانس رزماری به

 .دارد پس از برداشت برای کنترل کرم گلوگاه انارمرحله در 

 
رزماری، کرم ، اسانس، یکشفعالیت حشره واژگان کلیدی:

 کش زیستی، حشرهگلوگاه انار
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