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Abstract: The diseases vectored by mosquitoes continue to be a main cause of illnesses and 

death throughout the world. The methanol extract of Juglans regia male flower was screened for 

larvicidal activity against three therapeutically important mosquito vectors viz., malarial vector, 

Anopheles stephensi; dengue vector, Aedes aegypti and the filarial vector, Culex 

quinquefasciatus. The larvicidal activity was assayed against the early fourth-instar larvae of 

tested mosquito species at a concentration ranging from 12.5 to 200 ppm under laboratory 

conditions. The methanol extract recorded significant mortality against the early fourth-instar 

larvae of the tested species. After 12 and 24 h of exposure period, the highest effect was recorded 

in An. stephensi with LC50 values of 139.87 and 59.80 ppm and LC90 values of 288.96 and 

166.73 ppm respectively, followed by Ae. aegypti and Cx. quinquefasciatus. The results could be 

useful in search for newer, safer and more effective natural larvicidal agents. 
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Experimental Section 

 Plant materials and preparation of extracts 

The, male flowers of Juglans regia (locally referred to as Doon Fidin) were collected 

from the Indian Himalayan region of Jammu and Kashmir(33.7167°N 74.8333°E) during 

August, 2016. The voucher specimen (AUBOT#351) is deposited at the herbarium, Department 

of Botany, Annamalai University. The plant material was thoroughly rinsed with sterile distilled 

water and shade dried followed by oven drying (60°C) and milled in an electrical blender. Air-

dried and powdered male flowers of J.regia were extracted with methanol in a soxhlet apparatus. 

The solvent was then evaporated under vacuum in a rotary evaporator (Heidolph, Germany) and 

the dried extracts were stored at 4 °C until further assay. 

Mosquito larvicidal bioassay 

The eggs of An. stephensi, Ae. aegypti and the egg rafts of Cx. quinquefasciatus were 

received from Center for Research in Medical Entomology (ICMR-Government of India), 

Madurai and reared in the laboratory (29±3 °C, 75 to 85 %RH). The larvae were fed with 

Brewer’s yeast/dog biscuit (1:3). The larvae at the early fourth instar stage were used for 

larvicidal assay. The larvicidal activity was observed as per the standard procedures 

recommended by the World Health Organization (1981). 

 The plant extracts were dissolved with 1 ml of DMSO and prepared into different 

concentrations viz., 200, 100, 50, 25 and 12.5 ppm with distilled water. Twenty larvae (in a 100-

ml beaker) of the early fourth instar stage for each concentration were used for larvicidal assay 

and five replicates were maintained for each concentration. During this experiment, no food was 

offered to the larvae. The larval mortality was calculated after 12 and 24 h of the exposure 

periods. All moribund mosquito larvae were considered as dead. The larval mortality was also 

checked for water and DMSO individually. The lethal concentrations, LC50 and LC90 and their 

95 % confidence limit of upper and lower confidence levels were calculated by probit analysis 

(SPSS, version 21.0).  
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LCL lower confidence level, UCL upper confidence level 

 
a 
95 % Confidence interval 

b
Degrees of freedom 

Mosquitoes 
Exposure 

period 
Concentration(ppm) 

% Mortality 

± SE 

LC50 

(LCL-UCL) 
a
 

LC90 

(LCL-UCL)
a
 

χ2(df=3)
b
 

Anopheles 

stephensi 

 

 

12hr 

200 65±0.31 

139.87(99.82-

231.25) 

288.96(208.91-

564.87) 
8.65 

100 45±0.00 

50 27±0.24 

25 14±0.20 

12.5 8±0.24 

24hr 

200 92±0.37 

59.80(17.43-

100.62) 

166.73(118.61-

339.70) 
11.95 

100 75±0.00 

50 52±0.40 

25 36±0.20 

12.5 18±0.24 

 

Aedes aegypti 

12hr 

200 58±0.24 

162.00 (121.31-

258.27) 

313.39 (230.55-

572.79) 
7.16 

100 39±0.20 

50 19±0.20 

25 11±0.20 

12.5 6±0.20 

24hr 

200 88±0.24 

77.87 (43.21-

120.55) 

190.79 (140.35-

342.79) 
10.16 

100 67±0.40 

50 44±0.20 

25 28±0.24 

12.5 14±0.20 

 

Culex 

quinquefasciatus 

 

12hr 

200 52±0.24 

180.99 (135.75-

302.09) 

326.84 (238.64-

626.56) 
7.96 

100 33±0.24 

50 13±0.24 

25 8±0.24 

12.5 3±0.24 

24hr 

200 74±0.20 

118.54 (81.40-

188.10) 

249.99 (182.87-

467.63) 
9.98 

100 51±0.37 

50 32±0.24 

25 15±0.00 

12.5 9±0.20 

Table: S1. Larvicidal potential of Juglans regia L. male flower methanol extract against the larvae of An. stephensi, 

Ae. aegypti and Cx. quinquefasciatus after 12 and 24 h of exposure period. 

 


