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ABSTRACT 
 

A nursery experiment was conducted during two successive seasons of 2016 and 2017 in a 
private nursery located at Abeis region, Alexandria governorate, Egypt on three years old of navel 
orange (Citrus sinensis, Osbeck) seedlings budded on sour orange rootstock; seedlings planted in 
40x25 cm polyethylene bags. The main target of this investigation was to evaluate the influence of 
some essential oils extracted from citrus (Washington navel orange) flowers and leaves versus 
vertimec plus mineral oil on populations number of leaf miners larvae and mites  acarides; namely: 
Tetranychus urticae and Chrysomphalus ficus. The treatments were as follows: T1: control (sprayed 
with tap water). T2: spraying with flower oils at conc. 0.16%. T3: spraying with flower oils at conc. 
0.20%. T4; spraying with flower oils at conc. 0.24%. T5; T6, T7: seedlings were sprayed with leaves 
oils at conc. 0.16, 0.20, and 0.24%, respectively. Essential oils were extracted by using water 
distillation method in the laboratory. The obtained results proved that the extracted essential oils of 
flowers and leaves at concentration 0.24% as well as vertimec plus mineral oil significantly reduced 
the populations of leaf miners during both seasons of the study. Besides, a second spray was more 
effective than a single one; also leaves collected after spraying with essential oils were superior in 
reducing leaf miners number and resulted in the best interaction; especially in the second season. 
Foliar applications with natural volatile oil particularly, flower oil at conc. 0.24 and 0.20% ; in both 
seasons , were the most efficient treatments to decrease the number of individuals of mites acarida's 
(Tetranychus urticae) compared to control seedlings treated ones displayed.  Moreover, leaves 
collected after double treated ones marked decrease in number of individual of this mite specie 
compared with single-spraying ones. The interactions among three factors were statistically 
significant during both seasons of study. Foliar spray with flower essential oil at conc. 0.24% greatly 
reduced the number of Chysomphalus ficus mites individuals, whilst the control and the other 
treatments were intermediate. The double spraying was efficient than a single one in reducing number 
of this mites. Besides, leaves collected from navel orange seedlings after spraying gave the lowest 
number of Chrysomphalus ficus mites individuals and gave the best interactions among factors 
studied in this respect. 
 
Keywords: Essential oils, navel orange seedlings, pest insect management, Leaf miner and                      

mites acarida's. 

 
Introduction 
 

The Citrus leaf miner (Phyllocnistis citrella), is a one of the most important pests faced citrus 
production world-wide. Larval feeding within serpentine mines damage citrus seedlings leaves; which 
can result in reducing growth rate of young trees. Furthermore, wounds caused by leaf miner feeding 
predispose trees to infection by canker. Leaf miner damage heals slowly, thereby increasing the 
period of susceptibility to the bacterium and contributing to its spread and severity throughout the 
feeding galleries. Larvae are difficult to control with foliar insecticides because they are protected 
within the leaf tissues. As a result, insecticides are applied for leaf miner to control all of the life stage 
present; thus, damage can reappear two to three weeks after treatment (Stelinski et al., 2009). 
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Many practical tools were applied to control citrus leaf miner; the sex pheromones of citrus leaf 
miner mating disruption are a blend of chemical signals emitted by females for mating. Mating 
disruption is the insect control practice of deploying synthetic pheromones into the crop atmosphere 
to interfere with normal mate finding. Furthermore, leaf miner damage was reduced by more than 
half, even though insecticides were not applied through the season. In Florida, citrus growers used 
technology method which is called SPLAT (Specialized pheromone and Lure Application 
Technology). However, this mean is in stage of investigation (Steinski et al., 2009). 

Insect pest management (IMP) of leaf miner in the nurseries has to face up to the economic and 
ecological consequences of the use of pest control measures, more fifty years of sustained struggle 
against harmful insects such as leaf miner using synthetic and oil-derivative  molecules has produced 
perverse secondary effect (mammalian toxicity, insect resistance and ecological hazards). Among the 
after native strategies, the use of essential oils extracted from citrus flowers and leaves are the most 
efficient botanicals for leaf miner pest control, which has repellent effects. Essential oils are presently 
regarded as a new class of ecological products for controlling insect pests (Catherine, 1997). Essential 
oils obtained from the aerial parts of citrus trees may have the potential to be an alternative to 
synthetic pesticides; sinces they have been demonstrated to possess a wide range of bio activities 
against (leaf miner larvae and mites);  forementioned oils proved to have toxicity and repellency 
effects against mite (Tetranychus or Acari: Tetranychidae) (Motazedian et al., 2012) .  

Therefore, the main target of our study was to evaluate and assist the impact of essential oils 
extracted from Washington navel orange flowers and leaves and frequency of spraying and their 
effects on leaf miner and tetranychus or mites which infested citrus seedlings in nurseries.                                          
 
Materials and Methods 

The present investigation was conducted in a private nursery located at Abeis region, 
Alexandria governorate, Egypt during two successive seasons of 2016 and 2017on three years old 
navel orange (citrus sinensis, Osbeck) seedlings budded on sour orange rootstock. Before the 
beginning of the experiment through vegetative growth and flowering periods in the spring ; the 
flowers and leaves of the new spring shoots flushes were collected monthly until the end of flowering 
duration (from March to end of April). In addition, the leaves of summer flushes were extracted. The 
forementioned flowers and leaves oils were extracted by using water distillation methods. The oil 
percentages (oil %) in flowers and leaves of Washington navel orange are presented in Table (A).  
 
Table (A): Means of (3 samples) oil percentages of leaf and flowers of Washington navel orange 

during 2016 and 2017. 
Flower-essential oil (FEO) Leaf-essential oil (LEO) Oils 

2017 2016 2017 2016 Seasons 
0.19 % 0.13 % 0.23 % 0.21 % 1 
0.11 % 0.14 % 0.28 % 0.16 % 2 
0.15 % 0.16 % 0.24 % 0.19 % 3 
0.15 % 0.14 % 0.25 % 0.19 % Mean 

 
And the chemical composition of essential oils in leaves and flowers of Washington navel 

orange trees are presented in Table (B) according to Hamdan et al. (2013). During the third week of 
August of both experimental seasons, thirty two seedlings were singly planted in 40 x 25cm 
polyethylene bags filled with clay loam soil and there were four replicates for each of the eight 
treatments. The plants were irrigated with tap water three times a week. The treatments applied were 
as follows:  
1- Control (sprayed with tap water).                                                              
2- Spraying with extracted-flower oil at concentration of 0.16%.                 
3- Spraying with extracted-flower oil at concentration of 0.20%.                 
4- Spraying with extracted-flower oil at concentration of 0.24%.                 
5- Spraying with extracted-leaf oil at concentration of 0.16%.                      
6- Spraying with extracted-leaf oil at concentration of 0.20%.                      
7- Spraying with extracted-leaf oil at concentration of 0.24%.                      
8- Spraying with a mixture of vertemic 0.42 cm/l. + mineral oil 3.33 cm/l.                                                                                                  
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Table (B): Chemical composition of essential oils of leaf and flowers of Washington navel orange 
trees (%).                                                        

 Flower-essential oil 
(%) 

Leaf-essential oil 
(%) 

N 

3 α-pinene                                      2 α-pinene                       1 

0 Sabinene                                      9 B-pinene                      2 
4 B-pinene                                      7 Isosylvestrene              3 
9 Terpinene.                                   9 Terpinene.                    4 

17 Limonene                                   5 Cymene                        5 
9 Ocimene                                     10 Limonene                    6 
2 Terpinolene                               4 Ocimene                      7 

6.7 Terpinol                                     9 Sabinenehydrate           8 
14 Sabinene hydrate                       15 Terpineol                     9 
2.5 B-elemene                                  3 Nerol                            10 
1 Caryophelene                              1 Geraninol                      11 
2 B-farnesene                                 6 B-Elemene.                   12 

1.5 Farnesal                                     2 B-Funebrene                 13 
  1 Humulene                     14 

 
            Different treatments were applied by using small hand sprayer under name; Garden pump 
sprayer at a capacity 2 liters (4.5 pints) «pressure sprayer pression». As for The frequency of 
spraying; the first spraying was done on August, 23, whilst second one was on September, 23 of each 
experimental seasons. Before application, leaf samples consisted of 3-5 leaves were directly taken 
from different places. Two weeks, after each spraying treatment ; leaf samples consisted of 3-5 leaves 
were taken from different places for microscopic examinations and infestation level was also 
determined in terms of either individual or population number/leaf. The experimental design used 
R.C.B.D.  accord to Snedecor and Cochran (1995) where the main plot was for eight treatments 
mentioned before, the sub plot for the spraying frequency, while the sub sub plot for time of 
examination (Before and after spraying ). However all data were analyzed using SAS program.  
 
Results and Discussion 
 

Results shown in Table (1) clearly indicated that Washington navel orange flowers oil at high 
concentration of 0.24%, in both seasons, significantly reduced the population density of leaf miner 
larvae's when compared with the control treatment. The mean values of larva's population densities of 
flower oil at 0.24% concentration was 1.00 and 1.00 vs. the control (1.88 and 1.50 in the first and 
second seasons; respectively). Similar results were also obtained for leaves oil at 0.24%  
concentration and a mixture of vertemic plus mineral oil; especially in the second and first seasons, 
respectively ; the mean values of both foliar substances was 1.00. The effect of flower oils at 0.16 and 
0.20% concentration as well as leaf oils at the same concentrations on larva's population density of 
leaf miners were intermediate. These results held true during both seasons of the study.  

Sub effect B; population density of leaf miner was not significantly affected by spraying times 
i.e population  density of leaf miner larvae's of leaf samples collected after both first and second 
sprays were not significantly different; except in the second season, where the second spray have 
markedly reduced population density with significant difference compared to the   single treatment 
(Table 1). 
          Sub sub effect  C;  the data in Table (1) revealed that the population densities of leaf miner 
larvae's after spray application was significantly lower than foliar treatment. This result held true 
during both 2016 and 2017 seasons. The mean values of larvae's density before spray were 1.64 and 
1.73 and after spray were 1.06 and 0.71 during 2016 and 2017 seasons, respectively.   
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Table 1: Effect of foliar application with essential oils extracted from flowers and leaves of  
Washington navel orange trees versus a mixture of vertimec plus mineral oil on 
populations number of  leaf miner of  Washington navel orange seedlings during 2016 and 
2017 seasons. 

2nd  season 1st  season  Treatments                                            
Populations number of leaf miner Main effect  (A)                   

1.31ab 1.31ab Flower oil 0.16%    
1.31ab 1.25ab Flower  oil 0.20%    
1.00b 1.00b Flower  oil 0.24%    
1.12ab 1.00b Vertimec + mineral oil 
1.31ab 1.56ab Leave oil 0.16% 
1.25ab 1.50ab Leave oil 0.20% 
1.00b 1.30ab Leave  oil 0.24% 
1.50a 1.87a Control (water) 

  Sub effect (B)             
1.62a 1.43a Single spray 
0.82b 1.26a Double spray 

  Sub sub effect (C)           
1.73a 1.64a Before spray  
0.71b 1.06b After spray  

 Means within each column of the same letter are not significantly different at level of p = 0.05 

            
          Concerning the interactions among three factors A, B and C; data in Table (2) indicated that the 
interactions in the first season were insignificant but in the second one were insignificant but in the 
second one were statistically significant. These results agree with those mentioned by Lukasz et al 
(2009) using citrus leaf miner mating; they found that mating distribution is the insect control practice 
of deploying synthetic pheromones. This control technique exploits the male leaf miners natural 
response to follow the female's pheromones trail.  
 
Table 2: Effect of triple interaction among the three factors (flower and leaves essential oils, single 

and double spray and the examination before and after spray on population number of leaf 
miner of Washington navel orange seedlings during 2016 and 2017 seasons. 

2nd  season 1st  season   
 

Interactions 
 

Populations number of leaf miner 
Double spray Single spray Double spray Single spray 

After Before After Before After Before After Before 
0.25e 0.75cde 1.00bcde 3.25a 1.00 2.25 0.50 1.50 1 

 
Triple 
(AXBXC) 
interactions 

0.25e 1.00bcde 1.25bcde 2.75ab 1.25 2.25 0.50 1.00 2 
0.25e 1.75abcde 0.50de 1.50abcde 0.50 1.00 0.75 1.75 3 
0.25e 1.50abcde 0.75cde 2.00abcde 0.25 1.50 0.50 1.75 4 

0.50de 1.50abcde 1.00bcde 2.25abcd 1.50 1.50 1.50 1.75 5 
0.50de 1.25bcde 1.25bcde 2.00abcde 1.25 2.00 1.00 1.75 6 
0.25e 0.75cde 0.50de 2.50abc 0.50 0.50 2.25 2.00 7 

1.25bcde 1.25bcde 1.75abcde 1.75abcde 1.50 1.50 2.25 2.25 8 
1.81  (S) 2.20  (N.S.) L.S.D. at 0.05 

Means within each column of the same letter are not significantly different at level of p = 0.05 

 
The synthetic pheromone is a volatile chemical that mimics the authentic sex pheromones produced 
by female leaf miners. They added that containing citrus leaf miner pheromone components that 
proved to be highly effective in both disruptions male leaf miners ability to find females and in 
reducing subsequent leaf miner injury. Thus, a reduction in fertilized eggs and resultant damaging 
larvae took place. Moreover, Samira and Habib (2017) using tomato leaf miner (TLM); stated that 
TLM larvae cause about 100% losses by attacking tomato leaves, flowers, stems and especially fruit. 
The discovery of active compounds that are less persistent will be beneficial to both the environment 
and agricultural product consumers. They reported that management of the pest can be problematic, 
especially when the infestation pressure is high. The utilization of natural compounds such as plant 



Middle East J. Agric. Res., 7(4): 1444-1451, 2018 
ISSN: 2077-4605 

1448 

essential oils is considered as alternative of chemical pesticides because of their lower toxicity on the 
non-target and low persistence in the environment. The overall their results showed that cardamom 
essential oil has high potential in controlling TLM; especially in protected areas. Likewise, Garski 
(2005) using Gerbera crop; reported that the usefulness of spruce oil, basil oil, juniper and clover oil 
in monitoring of the occurrence of pea leaf miner (Liriomyza huidobrensis, Blanchard); he used above 
mentioned oils on yellow sticky traps, and found that the number of trapped insects increased 
significantly in relation to the control (traps without any addition of aromatic substance). He added 
that the increase amounted to: 561.33%, 287.95%, 159.74% and 130.77%, respectively. Frey et al. 
(1994) reported that the attractiveness of traps for pest could be increased by using attractive flower 
odors in combination with the colored stick traps. They explained that aldehydes found in flowers oils 
were first described as thrips attractants. Other researchers also tried to increase trap attractiveness for 
insects by using natural essential oils such as bergamot oil, rose tree oil, geranium oil, Lavandin oil, 
lemon oil, melissa oil and patchouli oil. Our results, reveal that flower oil contained a high 
concentration of active ingredient such as limonene, sabinene, ocimene and terpinene which were 
repellent for leaf miner insect; subsequent reduced the infestation to leaf miners on citrus seedlings. 
 
Influence of foliar application of natural essential oils extracted from citrus (navel orange) 
flowers and leaves on the individuals number of some mites types of some citrus seedlings:  
  
a. Influence of foliar application of natural essential oils extracted from citrus (navel orange) flowers 
and leaves on the individuals number of Tetranychus urticae   (mites types). 
  
         Data presented in Table (3) indicated that when foliar application with flower oil at 0.24% 
concentration was conducted; in both seasons, they significantly decreased of individuals number in 
leaf samples collected from citrus seedlings when compared with the control treatment. Similar results 
were also obtained when foliar spays were applied with flower oil at 0.24% concentration; especially 
in the first season (2016) and foliar application with leaf oil at 0.16% concentration in the second one. 
The other treatments were intermediate in this respect compared to the control which contained a 
higher number of Tetranychus urticae mits.  
 
Table 3: Effect of foliar application with essential oils extracted from flowers and leaves of 

Washington navel orange trees versus a mixture of vertimec plus mineral oil on  
individuals number of  Tetranychus urticae of Washington navel orange seedlings during 
2016 and 2017 seasons. 

2nd  season 1st  season Treatments                                            
Individuals number of Tetranychus urticae Main effect  (A)                   

1.18ab 0.69ab Flower oil 0.16%    
0.43abc 0.00c Flower  oil 0.20%    
0.00c 0.06c Flower  oil 0.24%    

0.18ab 0.19bc         Vertimec + mineral oil 
0.00c 0.3abc Leave oil 0.16% 

1.18ab 0.3abc Leave oil 0.20% 
0.43abc 0.38abc Leave  oil 0.24% 
1.50a 0.8a Control (water) 

  Sub effect (B)             
0.89a 0.50a Single spray 
0.34a 0.18b Double spray 

  Sub sub effect (C)           
0.96a 0.50a Before spray  
0.26b 0.18b After spray  

 Means within each column of the same letter are not significantly different at level of p = 0.05 

Regarding the sub effect (B) results in Table (3) it is revealed that the number of Tetranychus 
urticae, in both seasons, were markedly higher in the first spray than that of the second one with 
significant differences particularly in first season.  
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Concerning the sub sub effect (C) data in Table (3) showed that leaf samples collected from 
citrus seedlings after spray treatment; in both seasons attained the lowest values in Tetranychus 
urticae numbers compared to that of before one and the differences were statistically significant. The 
mean values of Tetranychus urticae numbers after spray treatment were 0.19 and 0.26 versus 0.50 and 
0.96 before spray in the first and second seasons; respectively (Table 3). 

The interaction among the three factors (A, B and C); data presented in Table (4) revealed that 
the interactions among main effect (A factor), sub effect (B factor) and sub sub effect (C factor) were 
statistically significant during both experimental seasons of study. In accordance with these results 
those obtained by Hamdan et al. (2013) using navel orange var malesy; they reported that the leaf oil; 
terpinen-4-ol  was the prominent compound (14.1%). The hydrodistilled oil and hexane-ether extract 
of the flower afforded 92 and 34 identified components, respectively. Sabinine followed by limonene 
were represented in higher amount in flower tissues in both hydrodistilled and hexane-ether extract. 
Thy concluded that navel orange var malesy volatile components showed significant insecticidal 
activity against Tetranychus (mits), the common home mosquito larvae and antifungal activities in 
many plants. In this concern, Ortuino et al. (2006) found that the presence of polymethoxy flavones in 
citrus varieties namely, nobiletin, heptane thoxy flavon and langeretin contributes to the antifungal 
properties of the plants. Catherine et al. (2012) studied the essential oils in insect control and low-risk 
products and reported that the major plant families as a source of essential oils are extracted include 
Myrtaceae, Lauracea, Lamiaceae and Asteraceae. They found that essential oils have repellent, 
insecticidal, growth-reducing effects on variety of insects and containing many volatile, low-
molecular weight terpenes and phenolics. Besides, essential oils have been used effectively to control 
preharvest and postharvest phytophagous insects and as insect repellents for biting flies and for home 
and garden insect. The compounds exert their activities on insects through neurotoxic effects 
involving several mechanisms through the inhibition of acetyl cholinesterase.  
  
Table 4: Effect of triple interaction among the three factors (flower and leaves essential oils, single 

and double spray and the examination before and after spray on individuals number of 
Tetranychus urticae of Washington navel orange seedlings during 2016 and 2017 seasons. 

2nd  season  1st  season   
 

Interactions 
 

 Individuals number of Tetranychus urticae 
Double spray Single spray Double spray Single spray 

After Before After Before After Before After Before 
0.25 cd 1.25 bcd 1.00 cd 2.25 abc 0.00 d 0.25cd 0.75bcd 1.75 a 1  

 
Triple 

(AXBXC) 
interactions 

0.00 d 0.50 cd 0.25 cd 1.00 cd 0.00 d 0.00d 0.00 d 0.00 d 2 
0.00 d 0.00 d 0.00 d 0.00 d 0.00 d 0.00d 0.00 d 0.75 bcd 3 
0.00 d 0.25 cd 0.00 d 0.50 cd 0.00 d 0.00d 0.00 d 0.00 d 4 
0.00 d 0.00 d 0.00 d 0.00 d 0.25 cd 0.50cd 0.00 d 0.50 cd 5 
0.25 cd 0.75 cd 0.50 cd 3.25 ab 0.25 cd 0.50cd 0.25 cd 0.25 cd 6 
0.25 cd 1.00 cd 1.00 cd 3.75 a 0.00 d 0.50cd 0.25 cd 0.75 bcd 7 
0.50 cd 0.50 cd 0.25 cd 0.50 cd 0.25 cd 0.50cd 1.00 abc 1.50 ab 8 

2.20 (S) 0.92 (S)  L.S.D. 0.05 
Means within each column of the same letter are not significantly different at level of p = 0.05 

b. Influence of foliar application of natural essential oils extracted from citrus (navel orange) flowers 
and leaves on the individuals number of Chrysonphalus ficus:   
 
           It seems  that all volatile oils extracted from both citrus (navel orange) leaves and flowers as 
well as a mixture of vertemic plus mineral oil did not significantly affect  Chrysomphalus ficus mites, 
particularly in the second experimental season ( 2017); i.e.  no significant differences were observed 
among all treatments experimenting herin including control treatment (Table 5). However, in the first 
season (2016); flower oil at 0.24% concentration was the most efficient treatment to control this pest 
and also significantly reduced the individuals number of Chrysomphalus ficus. On the other hand, 
both leaf and flower oils at 0.16% concentration afforded the highest values in this respect which were 
4.00 and 4.06 %; respectively, while other oil treatments were significantly intermediate including the 
control seedlings treatment (Table 5). 
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Concerning sub effect (B); results in Table (5) indicated that second spray treatment with 
volatile oils extracted from either leaves or flowers significantly decreased of individuals number and 
gave the least values of Chrysomphalus ficus number when compared to the first spray treatment. The 
mean values were 0.73 and 0.76 for the second spray treatment and were 5.42 and 6.12 in the first 
spray during the first and second seasons, respectively.  
           Regarding the sub-sub effect (C); date in Table (5) revealed  that leaf sample collected after 
foliar application of essential oils extracted from leaves and flowers and also sprayed with a 
combination of vertemic plus mineral oil had a significantly the lowest values during both seasons 
compared with that of before application.  The mean values after spray application were 1.50 and 1.56 
and before spray were 4.65 and 4.85 during the first and second seasons, respectively.  
 
Table 5: Effect of foliar application with essential oils extracted from flowers and leaves of 

Washington navel orange trees versus a mixture of vertimec plus mineral oil on  
individuals number of Chrysomphalus ficus  of Washington navel orange seedlings during 
2016 and 2017 seasons.  

2nd  season 1st  season Treatments                                           
Individuals number of Chrysomphalus ficus Main effect  (A)                   

4.18a 4.06 a Flower oil 0.16%    
3.25a 3.06ab Flower  oil 0.20%    
3.50a 1.13b Flower  oil 0.24%    
3.31 a 3.44ab Vertimec + mineral oil 
3.12 a 4.00 a Leave oil 0.16% 
3.25 a 3.68ab Leave oil 0.20% 
3.00 a 3.81ab Leave  oil 0.24% 
2.81 a 1.44ab Control (water) 

  Sub effect (B)             
6.12 a 5.42a Single spray 
0.76 b 0.73b Double spray 

  Sub sub effect (C)           
4.85a 4.65 a Before spray  
1.56b 1.50 b After spray  

  Means within each column of the same letter are not significantly different at level of p = 0.05  

As for the interaction among A, B and C factors; results in Table (6) showed that the interaction 
among the three factors were statistically significant. Our results held true through both seasons of 
study, and go along  with those by Matazedian et al. (2012) who studied toxicity and repellency 
effects of three essential oils against Tetranychus urticae Koch (Acari: Tetranychidae).  
   
Table 6: Effect of triple interaction among the three factors (flower and leaves essential oils, single 

and double spray and the examination before and after spray on individuals number of 
Chrysomphalus ficus of Washington navel orange seedlings during 2016 and 2017 seasons. 

2nd  season 1st  season   
 

Interactions 
 

Individuals number of Chrysomphalus ficus 
Double spray Single spray Double spray Single spray 

After  Before After Before After Before After Before 
0.00 e 2.50 bcde 5.25abcde 9.00ab 0.00d 2.75cd 2.50cd 11.00a 1  

 
 
Triple 
(AXBXC) 
interactions  

0.75 de 1.00 de 2.50bcde 8.75ab 1.00d 2.00d 1.50d 7.75abc 2 
0.25 e 1.25 de 2.75bcde 9.75a 0.00d 0.50d 1.25d 2.75cd 3 
0.00 e 0.50 de 3.25abcde 9.50a 0.00d 0.75d 4.50bcd 8.50ab 4 
0.25 e 1.50 cde 2.75bcde 8.00abc 0.25d 1.25d 4.25bcd 10.25a 5 
0.25 e 1.50 cde 3.25abcde 8.00abc 0.75d 1.00d 1.50d 11.50a 6 
0.50 de 2.00 cde 2.50 bcde 7.00 abcd 0.00 d 0.00 d 3.50 bcd 11.75 a 7 
2.00 cde 2.00 cde 3.75 abcde 3.50 abcde 1.00 d 0.50 d 2.00 d 2.25 d 8 

6.53 (S) 5.41 (S) L.S.D. 0.05  
Means within each column of the same letter are not significantly different at level of p = 0.05                   
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They reported that essential oils obtained from the aerial part of medicinal plants may have the 
potential to be an alternative to synthetic pesticides, science they have been demonstrated to possess a 
wide range of bioactivities against insect and mites. They also concluded that essential oils were 
demonstrated to possess repellency effect with ED 50S of 147.47, 138.80 and 164.41 UIL-1 air for 
three medicinal plants namely: Mentha longifolia, Salvia officialis and Myrtus communis, 
respectively; under greenhouse conditions.  
 
Recommendation 

  
            It could be recommended that natural essential oils extracted by water distillation from Citrus 
(navel orange) flowers oil at 0.24% concentration was the most efficient treatments to control leaf 
miner larvae's and mite's acaride's (Tetranychus urticae  and  Chrysomphalus ficus ) in Citrus 
nurseries as compared with leaves oil and vertimec plus mineral oil. 
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