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longiareolata 
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Abstract 
The larvicidal potential of aqueous extracts from leaves of three plants (Ricinus communis L., Daphne 

gnidium L. and Thymus vulgaris L.) was evaluated against the different larval instars of Culex pipiens 

Linné 1758 and Culiseta longiareolata Aitken 1954 mosquitoes. Mortality counts were made after 24, 48 

and 72 hours exposure, respectively. The extracts exhibit insecticidal activity against larvae of the two 

tested mosquito species. Lethal concentrations (LC) values gradually decreased with increased exposure 

times. The LC50 values of the tested plant extracts recorded after 72h of exposure were determined: D. 

gnidium (0.05, 0.03, 0.06, 0.07g/l), R. communis (0.03, 0.04, 0.04, 0.06 g/l) and T. vulgaris (0.02, 0.03, 

0.03, 0.02 g/l) respectively against 1, 2, 3 and 4th instar larvae of Cx. pipiens. Concerning Cs. 

longiareolata, the LC50-72h found against 1, 2, 3 and 4th instar larvae were respectively for D. gnidium 

(0.09, 0.07, 0.12, 0.13 g/l), R. communis (0.02, 0.06, 0.09, 0.08 g/l) and T.vulgaris (0.02, 0.02, 0.03, 0.03 

g/l). Plant extracts tested were found more effective against Cx. pipiens and the highest activity was 

found for T. vulgaris extracts. 
 

Keywords: Mosquitoes, Culex pipiens, Culiseta longiareolata, Plant extracts, Toxicity. 

 

Introduction 
Insects are a very important part of the biodiversity of terrestrial and aquatic ecosystems. 

Hematophagous insects play an important role in global disease transmission [1]. Among them 

mosquitoesare vectors of many human diseases and cause environmental harassment [2]. 

Mosquitoes, accounts over 3500 species, mostly distributed in three main genres Aedes, 

Anopheles and Culex [3]. Only females are hematophagous unlike males and vector [4, 5]. 

Mosquitoes are generally controlled by conventional neurotoxic insecticides [6-7]. However, 

these chemicals has caused environmental contamination as well as side effects to non-target 

organisms. Moreover, mosquito control techniques present serious threats because of the 

emergence of resistance to synthetic insecticides widely used. In this context, there is search 

for alternative methods for controlling mosquitoes such as biological agents [8-11] or use of 

insect growth disruptors. The potency of IGRs for mosquito control has been the subject of 

intensive investigations [6, 12-13]. 

In Algeria, Culex pipiens L. is the most abundant mosquito species, particularly in urban areas 
[6] and is generally controlled by conventional insecticides such as organophosphates, 

carbamates and pyrethroids [14], while Culiseta longiareolata Macquart is abundant in 

temporary pools [15] and presents a veterinary interest [16]. Thus, the predatory capacity of 

several fish species has been tested against different stages of Cx. pipiens [7, 9]. Plants are 

sources of bioactive compounds and can be used as an alternative to conventional insecticides 

in mosquito control programs. Several plant extracts and isolated compounds from different 

plant families have been reported for their insecticidal properties [17-18]. Therefore, in the 

current study we tested the efficacy of extracts from three plants (Dapnne gnidium, Ricinus 

communis, Thymus vulgaris) against larvae of two mosquito species Cx. pipiens and Cs. 

longiareolata vectors. 

 

2. Material and methods 

2.1 Collection of plants 

Leaves of three species of plants Daphne gnidium L. (Thymelaeaceae), Ricinus communis L. 

(Euphorbiaceae) and Thymus vulgaris L. (Lamiaceae) were collected from various areas of the 

region of Annaba. These specimens were identified at the laboratory of Applied Animal 
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Biology (Badji Mokhtar University, Algeria). Collection of 

plants was conducted for two months from October to 

November 2015. These plants were chosen according to their 

pharmacological properties and also to their traditional uses. 

 

Ricinus communis: It is a robust perennial shrub from 3 to 12 

m high. The leaves are long-stalked, palmate, Lobed (5-9 

lobes), with green dark color and sometimes traces of red 

purple. R. 

communis probably originated in Africa and was used in 

ancient Egypt and by the Romans and Greeks [19]. 

 

Daphne gnidium: It is a shrub of Mediterranean scrub and the 

Atlantic Sands, 60 cm to 2 meters high or more, very thin 

twigs hardwoods of evergreen, lanceolate linear, 5-7mm wide 

of at most, very dense. Terminal inflorescences panicle long 5-

10cm rower, the fruit is a drupe ovoid, orange red [20]. 

 

Thymus vulgaris: It is an aromatic shrub with branched stems, 

up to 40 cm high.It has small leaves curl at the edges of dark 

green color, which is covered with hair and glands.Its small 

zygomorphic flowers are grouped in clusters and their color 

varies from white to purple through pink. T. vulgaris is also 

characterized by a floral polymorphism that was at least as 

studied its chemical polymorphism [21]. 

 

2.2 Preparation of extracts 

Leaves of these three plants (D. gnidium, R. communis and T. 

vulgaris) were dried in the shade, cut up and then ground in a 

crusher. The powder material from each species was 

macerated at room temperature for two days and then filtered 

through Whatman filter paper (3 mm). The resulting crude 

extracts were used in the toxicity bioassays [22]. The 

concentrations (g dry weight/L) stock of different solutions 

were 0.3, 0.2 and 0.3 g/l for D. gnidium, R. communis and T. 

vulgaris, respectively. 

 

2.3 Mosquitoes 

The larvae of Cs. longiareolata and Cx. pipiens were obtained 

from a stock colony and kept as previously described [6]. Pyrex 

storage jars (80 by 100 mm) containing 200 ml of tap water 

were maintained at temperature of 25 °C and a photoperiod of 

14:10 (L:D). Larvae were daily fed with fresh food consisting 

of a mixture of Biscuit Petit Regal-dried yeast (75: 25 by 

weight), and water was replaced every four days. 

 

2.4 Larvicidal bioassays 

The crude extracts were tested following the method of World 

Health Organization [23]. Each plant extract was evaluated at 

various concentrations against the different larval instars of 

Cx. pipiens and Cs. longiareolata. The tested concentrations 

were: 0.09, 0.18 and 0.3 g/l for D. gnidium, 0.06, 0.12 and 0.2 

g/l for R. communis and 0.0225, 0.045 and 0.09 g/l for T. 

vulgaris, respectively. 20 early larvae from each instar were 

introduced into each testing cup which contains 200 ml of 

dechlorinated water. A measured volume of stock solution of 

plant extracts was added to obtain the desired final 

concentrations. Controls were exposed to water only. The 

mortality was recorded after 24, 48 and 72 h of exposure and 

the assays were conducted with three replicates containing 

each 20 larvae/instar. The mortality percentages in the 

different treatments were corrected [24] and LC50 together with 

corresponding 95% confidence limits (95% CL) were 

calculated. 

 

2.5 Statistical analysis 

Results are presented as mean ± standard deviation (SD). The 

number of individuals tested in each series is given with the 

results. Data was subjected to analysis of variance (ANOVA) 

test using MINITAB Software (version 16, PA, State College, 

USA). Lethal concentrations were determined for each 

exposure time using the software Graph Pad Prism 2013 v6.01 

(for Windows) and p< 0.05 was considered statistically 

different. 

 

3. Results 

The results of toxicity bioassays are summarized in tables 1, 2 

and 3. All extracts tested exhibited insecticidal activity. The 

mortality recorded varied as function of the larval instars and 

the duration of exposure to plant extracts. Based on their LC50 

values, the effectiveness of extracts decreased with the 

increasing age of larvae. Table 1 show that the younger instars 

were more sensitive to D. gnidium extracts than the older 

instars. Moreover, D. gnidium extracts appeared more efficient 

against Cx. pipiens larvae than to Cs. longiareolata larvae. The 

LC50 obtained against fourth instar larvae after 72 H of 

exposuretime were 0.06 g/l for Cx. pipiens vs 0.13 g/l for Cs. 

longiareolata, respectively. 

 
Table 1: Lethal concentrations (LC50, g/l) of D. gnidium extracts against the different larval (L) instars of Cx. pipiens and Cs. longiareolata 

(fiducial limits 95%; exposure time in hours; N= 3 replicates containing each 20 larvae/instar/exposure time). 
 

Larval instars 
 LC 50 95%FL (g/l) 

 
24h 

  
48h 72h 

     

  L1 0.26 0.08 0.05 

   [0.02-0.45] [0.04-0.12] [0.02-1.23] 

  L2 0.33 0.09 0.03 

Cx. pipiens 
  [0.01-0.69] [0.02-0.42] [0.02-0.57] 

 
L3 0.19 0.10 0.06 

  

   [0.07-0.48] [0.07-0.15] [0.02-0.13] 

  L4 0.13 0.05 0.07 

   [0.11-0.15] [0.01-0.20] [0.04-0.10] 

  L1 0.15 0.12 0.09 

   [0.06 -0.35] [0.03 -0.4] [0.01 -0.13] 

Cs. longiareolata 
 L2 0.16 0.12 0.07 

  [0.08 -0.56] [0.03 -0.41] [0.03-0.18] 

  L3 0.18 0.13 0.12 

   [0.13 -0.24] [0.10 -0.17] [0.02 -0.46] 

  L4 0.21 0.15 0.13 

   [0.13 -0.34] [0.09 -0.5] [0.06 -0.29] 
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R. communis was also found more effective against the first 

larval instars of the two tested mosquito species (Table 2). In 

addition, Cx. pipiens larvae were more sensitive to this plant 

extract than Cs. longiareolata larvae. The LC50 values 

recorded at 72H exposure time for the fourth instar larvae were 

0.06 and 0.08 g/L for Cx. pipiens and Cs. longiareolata, 

respectively. 

Laastly concerning T. vulgaris extracts, a similar trend was 

observed (Table 3). In addition, Cx. pipiens larvae were more 

sensitive to this plant extract than Cs. longiareolata larvae. 

The LC50 values recorded at 72H exposure time for the fourth 

instar larvae were: 0.02 and 0.03 g/L for Cx. pipiens and Cs. 

longiareolata, respectively. 

 
Table 2: Lethal concentrations (LC50, g/l) of R. communis extracts against the different larval (L) instars of Cx. pipiens and Cs. longiareolata 

(fiducial limits 95%; exposure time in hours; N= 3 replicates containing each 20 larvae/instar/exposure time). 
 

Larvae 
  LC 50 95%FL (g/l)  

 
24h 

 
48h 72h 

   

 L1  0.10   0.03 0.03 

   [0.03-0.29] [0.01-0.12] [0.01-0.09] 

 L2  0.11   0.05 0.04 

Cx. pipiens 
  [0.08-0.18] [0.02-0.10] [0.03-0.05] 

L3 
 

0.15 
  

0.07 0.04 
    

   [0.03-0.73] [0.01-0.15] [0.03-0.06] 

 L4  0.15   0.10 0.06 

   [0.07-0.18] [0.08-0.15] [0.01-0.20] 

 L1  0.08   0.03 0.02 

Cs. longiareolata 
  [0.05 -0.22]  [0.02. 0.08] [0.01 -0.08] 

L2  0.09   0.07 0.06 

   [0.02 -0.12] [0.02 -0.10] [0.05 -0.09] 

 L3  0.11   0.10 0.09 

   [0.05 -0.12] [0.06 -0.15] [0.03 -0.17] 

 L4  0.12   0.09 0.08 

   [0.05 -0.20]  [0.02 -0.19] [0.05 -0.13] 

 
Table 3: Lethal concentrations (LC50, g/l) of T. vulgaris extracts against the different larval (L) instars of Cx. pipiens and Cs. longiareolata 

(fiducial limits 95%; exposure time in hours; N= 3 replicates containing each 20 larvae/instar/exposure time). 
 

Larvae 
 LC 50 95%FL (g/l) 

 
24h 

  
48h 72h 

    

 L1 0.04 0.03 0.02 

  [0.03 -0.12] [0.02-0.04] [0.01 -0.30] 

Cx. pipiens L2 0.04 0.03 0.03 

  [0.01 -0.09] [0.01 -0.06] [0.01 -0.08] 

 L3 0.03 0.02 0.03 

  [0.02 -0.07] [0.01 -0.04] [0.02 -0.08] 

 L4 0.05 0.04 0.02 

  [0.04 -0.08] [0.01 -0.10] [0.01 -0.10] 

 L1 0.03 0.03 0.02 

Cs. longiareolata  [0.01 -0.50] [0.01 -0.08] [0.01-0.04] 

 L2 0.03 0.03 0.02 

  [0.01 -0.07] [0.01 -0.11] [0.01 -0.09] 

 L3 0.04 0.03 0.03 

  [0.01 -0.10] [0.01 -0.09] [0.02 -0.08] 

 L4 0.04 0.06 0.03 

  [0.02 -0.09] [0.03 -0.12] [0.01 -0.06] 

 

Toxicological data on the potency of three plants extracts 

against the two mosquito species were subjected to a three way 

analysis of variance (Concentrations, Plant extracts, Mosquito 

species). The results of the different ANOVA made for the 

three considered factors are summarized in table 4. They 

revealed a significant effect (P< 0.001) of concentrations for 

all instars and exposure times tested and also a significant 

effect (P< 0.05) of plants extracts for all series (except larval 

instar 3-48 H). In addition, ANOVA indicated a significant 

(P< 0.05) difference between the two mosquito species 

particularly against the larval instars 1 and 2 (Table 4). 
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Table 4: Three way ANOVA (concentrations, extracts, mosquito species) for each larval instar ans exposure time: P value of the different 

factors considered. 
 

Instars - Exposure time 
 P values  

Concentrations Plant extracts Mosquito species 
 

Larval instar 1-24 H <0.001 0.003 0.002 

Larval instar 2-24 H <0.001 0.009 0.002 

Larval instar 3-24 H <0.001 0.029 0.190 

Larval instar 4-24 H <0.001 0.001 0.895 

Larval instar 1-48 H <0.001 0.049 0.049 

Larval instar 2-48 H <0.001 0.023 0.013 

Larval instar 3-48 H <0.001 0.757 0.312 

Larval instar 4-48 H <0.001 <0.001 0.020 

Larval instar 1-72 H <0.001 0.023 0.021 

Larval instar 2-72 H <0.001 0.001 0.020 

Larval instar 3-72 H <0.001 0.027 0.196 

Larval instar 4-72 H <0.001 <0.001 <0.001 

 

4. Discussion 

Because the secondary effects of conventional neurotoxic 

insecticides on the environment alternative methods have been 
[3]. Plant extracts have potential for controlling of mosquitoes 

in an environmentally-friendly manner to the aquatic 

ecosystem [25]. More than 2 000 plant species with insecticidal 

activity are already identified [26]. The larvicidal activity of 

some legumes was tested against A. aegypti and Cx. pipiens 
[27]. As well as the toxicity of Mentha pulegium (lipped) was 

confirmed on mosquito larvae [28]. The larvicidal activity of the 

extracts from aromatic plants was also reported [29-30]. Several 

plant species have been tested as aqueous extracts against Cx. 

pipiens such as Myrtus communis, Eucalyptus camaldulensis 

and the Neriumo leander [31], 

Azadirachta indica [15]. T. vulgaris used as aqueous extract or 

in the form of essential oils was found to present larvicidal 

activity [32]. Essential oils obtained from T. vulgaris were also 

tested against larvae of Culex quinquefasciatus [33]. The latter 

species was found sensitive to an LC50 of 0.033 g/l. The 

essential oil of T. vulgaris tested remains the most effective 

against of Cx. pipiens, with an LC50 value of 0.103 g/l [34]. T. 

vulgaris presents many biological activities like 

antispasmodic, antimicrobial, antioxidant, antiplatelet, 

analgesic and anti-inflammatory, antiviral and antifungal [35]. 

Our tests focused on the effect of aqueous extracts from three 

plants of economic and medicinal interests, D. gnidium, R. 

communis and T. vulgaris. The aqueous extracts of the three 

plants tested showed an insecticidal activity on the different 

instar larvae of Cx. pipiens and Cs. longiareolata, with a 

higher toxicity obtained with T. vulgaris extracts. 

R. communis larvicides are promising to fight against harmful 

mosquitoes (Cx. pipiens, Aedes caspius and Cs. longiareolata 

and Anopheles maculipennis) is a mortality rate of 100% at a 

concentration of 1%. They are most effective effect on larvae 

of the second instar (L2) as those of the fourth instar (L4) with 

LC50 after 24h weaker varying between 0. 110 and 0.370 g/ l 
[36]. Our current experiment also shows that the younger larval 

instars (L1, L2) of Cx. pipiens and Cs. longiareolata were 

more sensitive to extracts compared to other instars. R. 

communis seed extracts have a larvicidal effect, and therefore 

provide an excellent potential against vectors as 

Culex quinquefasciatus, Anopheles stephensi and Aedes 

albopictus [36]. After 72 hours, the mortality indicates a rate of 

up to 100% for the higher dose [37]. D. gnidium can be an 

alternative to harmful chemicals to the environment and health 

in the biocontrol of fungal flora and mycotoxin [20]. 

 

 

5. Conclusion 

This study aims to evaluate the efficacy of aqueous extracts of 

three plants (D. gnidium, R. communis and T. vulgaris) against 

the four instar larvae of Cx. pipiens and Cs. longiareolata. It 

was observed that these extracts exhibited insecticidal activity 

against larvae of both species tested and varied as function of 

mosquito species, larval instars and doses. Plant extracts tested 

were found more effective against Cx. pipiens and the highest 

activity was found for T. vulgaris extracts. These plant extracts 

have potential for controlling mosquitoes in an 

environmentally-friendly manner to the aquatic ecosystem. 
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