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ABSTRACT 
 

Insect’s infestation development of Roselle plants in Aswan governorate, Egypt, during two 
successive seasons 2015 and 2016 was estimated. Many insecticides were sprayed and evaluated the 
effect of successive sprays with these insecticides on Whitefly, Bemisia tabaci and the Cotton Aphid, 
Aphis gossypii infesting  Roselle plants and its productivity was done, to choose the suitable pesticide 
that may be improve plant protection for better performance of Roselle. Significant decrease noticed 
in insect’s population of all treatments with increase successive sprays. The yield of Roselle seeds 
was higher after the application of the botanical extract Azadirachtin and Natural oil. The yield of 
Roselle calyces was found to be higher with the biopesticide  application (Spinetoram) in leaf stage 
only. In the case of the treatment with insecticides in leaf stage and flower stage , the reduction in 
insect population was significantly better as compared to the control, Natural oil occupied the first 
category within all treatments in producing calyces yield. 
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Introduction 
 

Roselle or sorrel (Hibiscus sabdariffa L.) is a versatile plant found in almost all warm countries 

(Ismail et al., 2008). It is native of India and Malaysia and latter spread to West African countries 

(Lakshmi et al., 1995). The crop is herbaceous, the leaves vary in size and shape; the flowers are 

yellow or red sometimes with dark red centers. The edible calyx is bright red, some yellow or brown 

and swells to become fleshy... Komolafe (1979) observed that Podagrica species did not only damage 

the leaves and flowers but caused premature falling of the pods. This insect also transmits mosaic 

virus resulting in 20-50% yield reduction (Fajinmi and Fajinmi, 2006). The insect pest complex of 

Roselle includes Bemisia tabaci (Genn.), Aphis gossypii Glover, Earias insulana (Boisd.) and 

Empoasca spp. (Abdel-Moniem and El-Wahab 2006).  

Roselle is an important cash crop and a source of income for small farmers in Egypt, especially 

in Aswan governorate. The total area of Roselle in Aswan 5749 feddan (5577 & 172) feddan, for new 

and old cultivated area, respectively (Ministry of Agriculture and land Reclamation, 2016). 

Despite its potential economic importance, which Roselle plays a vital role in medical, in and 

domestic aspect of life in Aswan, Egypt, no much research work has been conducted on it when 

viewed in relation to the amount of work undertaken on its closely related species. Therefore, there is 

need to carry out more studies to know the appropriate new approaches for controlling the economic 

pests infesting Roselle (Hibiscus sabdariffa L.) in order to save environment from pollution with 

pesticides and increase Roselle productivity. Aswan is the major town for producing Roselle in 

Egypt, their product is of superior quality, reliable and reputable with much stringent quality control 

practices. The heavy use of synthetic insecticides to control arthropod pests in Egypt led to problems 

of insect’s resistance to pesticides, and negative effects on nontarget organisms and environmental 

pollution. These problems necessitated the idea of developing effective successive sprays, in addition 

to the need to understand the appropriate application of insecticides required to obtain the maximum 

yield. The presented study was carried out to find out the effect of successive sprays with certain 

insecticides on some Roselle insect pests and its productivity in Aswan, Egypt. Another target was to 



Middle East J. Appl. Sci., 7(1): 162-167, 2017 
ISSN 2077-4613 

163 

verify the suitable pesticide improved plant protection for better performance of Roselle.  
 
Materials and Methods 
 
Field experimental layout:  
 

The study was conducted at Wadi Elnokra Valley, Aswan, Egypt, during the two growing 
seasons of 2015 and 2016. An area of about 610 m2 was planted with Roselle. The layout was a 
Randomized Complete Block Design (RCBD) with three replicates.  
The plot size was 4 x 4 m with 1 m left between plots and 2 m between blocks respectively to avoid 
pesticide drift and inter-plot interference. Roselle seeds (Balady variety) were sown with three to four 
seeds per stand at a depth of 2 cm at 19th and 16th March for 2015 and 2016 seasons, respectively. 

Thinning was done two weeks after sowing where two plants were left per stand and six crop 
rows were established in each plot. Weeding was carried out manually to ensure clean plots.  

 
Application of pesticides: 
 
  Four compounds belonging to different groups of pesticides were applied at the recommended 
rates of application, being sprayed on Roselle plants to evaluate their effectiveness against Whitefly, 
Bemisia tabaci and the Cotton Aphid, Aphis gossypii attacking them under field conditions. Spraying 
was applied 4 times successively with two weeks intervals early in the morning by using Knapsack 
motor sprayer (20 liters in capacity), whereas untreated plots (control) were sprayed with water only. 
The same insecticides were sprayed on plants after two weeks from the end of the fourth spray. 
 
Compounds used: 
 
1- Common name: Azadirachtin (Botanical treatments, Crude aqueous extract of azedarach, Melia 
azedarach Kernels).  
Rate of application: 115.5 g of crushed kernels/2 litres of water 
Trade name: Achook 0.15 % EC 
2- Common name: (Natural oil - Soybean oil). 
Rate of application:  625 ml/100 liters of water. 
Trade name: Natur’lo oil 93% SC  
Composition: Active Ingredient (Natural Soybean Oil) 93% (weight/volume). Emulsifable substance 
7% (weight/volume). 
Chemical formulation: Mixture of triglyceride and fatty acids 
Chemical structure: 

 

3- Common name: Mineral oil  
Rate of application: 1.5 liter/100 liters of water. 
Trade name: Super misrona 94 % EC 
Composition: They consist largely of aliphatic hydrocarbons, both saturated and unsaturated. 
4- Common name: Spinetoram (Biopesticide) 
This insecticide is a mixture of major and minor components:   
Major component (3'-O-ethoxy-5,6-dihyro spinosyn J)  
Minor component (3'-O-ethoxy spinosyn L) 
Rate of Application: 35ml/feddan  
Formulation used: (12% SC.) 
Trade name: Radiant.   
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Chemical structure: 

 

  
Calyces and seed yield (kg/Fed.): 
 

Data of seeds and calyces were recorded at maturity of the plant. Calyces from the fruits of 
the selected plots were removed using sharp knives. Those were dried until reached stable weights 
and weighed. The area covered by the selected plants was used in converting the data to kilogram per 
feddan.  

 
Data collection and analysis:  
 

Estimation of the population densities of various insect species were taken each two weeks. 
Bemisia tabaci adults were recorded on 20 leaves in the field before 6 o’clock in the morning pre-sun 
shine. After that the same 20 leaves from each treatment were picked and put in bags and transferred 
to the laboratory to examine the number of infested leaves and also to record the population densities 
of immature stages of white fly and all stages of aphids using a 10x binocular stereomicroscope.  

All data were analysed by using ANOVA with three factors at 0.05 significance level for the 
whole results using SPSS (ver. 22). Data were treated as complete randomization design according to 
Steel et al. (1997). Multiple comparisons were carried out applying LSD values.  

 
Results and Discussion 
 
Efficiency of Azadirachtin, Natural oil, Mineral oil and Spinetoram on the cotton and tomato 
whitefly, Bemisia tabaci attacking leaves of Roselle plants. 
 
  Data presented in Table (1) show the effect of the different examined materials on the 
population density of the cotton and tomato whitefly, Bemisia tabaci infesting Roselle leaves. 
Treatments were able to reduce the numbers of this insect found in the treated plots. 
 
Table 1: Effect of the use of different insecticides on the cotton and tomato whitefly, Bemisia tabaci attacking 

leaves of Roselle plants (2015 & 2016 seasons).  

Pesticide  
Successive sprays 

  Average 
S1 S2 S3 S4 

Azadirachtin 2.66±0.58bA 1.91±0.23cB 1.45±0.32bB 0.57±0.03cC 1.65±0.29c 

Natural oil 1.87±0.49bcA 1.97±0.25cA 1.78±0.29bA 1.15±0.15bB 1.69±0.24c 

Mineral oil 6.84±0.44aA 5.48±0.52bB 0.51±0.12cC 0.30±0.08cC 3.28±1.19b 

Spinetoram 0.64±0.43cA 0.48±0.05dB 0.36±0.22cBC 0.27±0.05cC 0.44±0.13d 

Control 7.03±0.90aA 7.76±0.42aA 3.79±0.68aB 2.82±0.14aC 5.35±0.68a 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column having the 
same superscript letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the 
same row having the same superscript letter. 

 
Eight weeks after spraying, low insect counts were found in treated plots. Also, it could be 

stated that the average number of immature (nymph) and adult stages of B. tabaci was high 
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significantly affected by the successive use of different pesticides. No significant difference was 
observed between the treatments either Azadirachtin or Natural oil, (1.65±0.29 and 1.69±0.24) 
individuals/inch2, respectively. Application of Spinetoram was more effective against B. tabaci than 
the others, showing the lowest average of 0.44±0.13 individuals/inch2. Mineral oil was the least 
efficient one recording the highest averages of B. tabaci (3.28±1.19) individuals/inch2. 

Statistical analysis showed significant difference between all treatments and untreated one 
(control), that record 5.35±0.68 individuals/inch2, during the two-investigating season. Significant 
decrease in the population was noticed in all treatments after the increase in successive sprays. so, all 
the tested insecticides recorded high efficacy after the fourth spray (8th week).  

 
Efficiency of Azadirachtin, Natural oil, Mineral oil and Spinetoram on the cotton aphid, Aphis 
gossypii attacking leaves of Roselle plants. 
 

Data tabulated in Table (2) show the effect of the different examined materials on the 
population density of the cotton aphid, Aphis gossypii, infesting Roselle leaves.  

All treatments decreased the number of aphids compared with control. Data also showed that 
the population of aphids decreased with the use of successive sprays with all insecticides.  

No significant difference was observed between the plants treated with Azadirachtin and 
Spinetoram, Application of Azadirachtin proved that it was superior in reduction of aphid population 
than other treatments. Mineral oil was the least efficient recording the highest averages of A. gossypii 
(16.09±1.86) individuals/leaf.  
 
Table 2: Effect of the use of different insecticides on the cotton aphid, Aphis gossypii attacking leaves of 

Roselle plants (2015 & 2016 seasons). 

Pesticide  
Successive sprays 

Average 
S1 S2 S3 S4 

Azadirachtin 4.91±1.18cA 4.36±0.16dA 3.94±0.50dA 2.91±0.90cA 4.03±0.50d 

Natural oil 16.36±0.50bA 12.76±2.04cB 8.63±3.93cC 4.00±0.43cD 10.44±1.67c 

Mineral oil 23.76±2.63aA 18.27±1.03bB 13.58±3.1bC 8.76±0.81bD 16.09±1.86b 

Spinetoram 13.94±7.07bA 4.03±4.80dB 1.49±0.62dC 0.76±0.54cC 5.06±4.33d 

Control 25.97±1.61aA 25.33±2.50aA 19.24±0.49aB 17.97±1.70aB 22.13±2.08ab 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column having the 
same superscript letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the 
same row having the same superscript letter. 

  

Seed yield (kg/Fed.):   
  

 The same trend of the previous insecticides was recorded after the second treatment through 
the flowering stage. Data in Fig. (1) shows the differences between averages of seeds yield in kg/fed. 
after application of different pesticides and their sprays number. The results showed that yield 
obtained from the plants treated with insecticides in leaf and flowering stages was significantly higher 
than the single application in leaf stage and untreated one. In this figure the highest average of seed 
yield in kg/fed. was obtained with water extract of Azadirachtin and Natural oil (228.97±11.96 and 
281.99±6.86) & (196.53±7.75 and 281.18±10.71), followed in descending order by Mineral oil 
(199.22±9.99 and 202.50±6.94) and Spinetoram (189.28±12.37 and 178.22±8.68) for treatments and 
the two stages, respectively (Fig. 1). 

Statistical analysis of the data revealed that performance of Roselle treated with insecticides 
to control flower insects was significantly better over the two years as compared to the control, the 
yield of Roselle seeds was found to be higher with the application of the botanical extract 
Azadirachtin and Natural oil. 
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 Fig. 1: Roselle seeds yield losses due to insect’s infestation. 

Calyx yield (kg/ Fed.):  
 

Regarding the effect of the different pesticides on calyces yield of Roselle in kg/fed. (as shown 
in Fig. 2). There are nonsignificant increases in the yield of calyces after all treatments in leaf stage 
only compared with control. In the case of repeated treatments (leaf stage and flower stage), there was 
increase in the yield of calyces after all treatments compared with control. Natural oil come in the first 
category of all treatments giving (201.57 Kg.) followed by the treatment with Azadirachtin which 
gave 136.31 Kg. (Fig. 2). 
  

 

Fig. 2: Roselle calyces yield losses due to insect’s infestation. 

 

 The significant reduction in the yield of Roselle calyces occurred in untreated plots was 
mainly attributed to direct damage of the Roselle plants caused by feeding activities of various 
insects. High insect’s population in the untreated control plots decreased the plant growth and 
ultimately reduced the flower size, number and weight of the seeds. These results agree with Dent 
(1999), who showed that Roselle insects are notorious for leaves defoliation resulting in reduction of 
photosynthetic ability of the infested plants which invariably affect the plant growth. The botanical 
insecticides were not effective during the first two weeks of spraying; delayed effect was reported to 
be one of the major problems of botanical insecticides (Isman, 2008 and Oparaeke, 2006). (Abdel-
Moniem and El-Wahab 2006), reported that Fourteen phytophagous insect species and six insect 
predators were recorded. The dominance percentage of insect pests was found to be higher than those 
of the predators. The most dominant pests were the following piercing sucking insects Empoasca spp., 
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Maconellicoccus hirsutus (Green), Aphis gossypii Glover, Bemisia tabaci (Genn.), Oxycarenus 
hyalinipennis (Costa) and Earias insulana (Boisd.). 

In the same field Olaniran et al. (2013), they stated that the plant extracts were effective in 
control of the studied insects compared to untreated plants (control) against Podagrica species in 
cultivated Roselle in Ogbomoso, Nigeria. All the botanically treated plants caused to calyces yield 
increase of 2-3 times over the untreated plants. The results showed that these plant extracts could be 
used in the management of insect pests of Roselle particularly in the organic farming system. Also, 
Isman, (1993) observed that the synthetic insecticide (deltamethrin) exhibited a higher efficacy 
compared to botanical insecticides. This be as a result of active ingredients of botanical insecticides 
being easily volatilized especially in the sun, thereby leading to their limited efficacies (Ware, 2000).  
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