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Essential oils extracted from aromatic plants have been widely investigated because they are 
considered to be potentially useful instead of artificial pesticides. Essential oils do not show any type of 
resistance as a result of spraying on the plant unlike chemical pesticides even if the same oil was 
sprayed to the same plant. In present study, Tetranychus urticae Koch adult females on Mentha plants 
were treated by foliar applications of both essential oils of Mentha vridis L. and Mentha piperita L at six 
sublethal concentrations of essential oils (0.0, 1, 2, 3, 4 and 5%) to determine its toxicity. The mortality 
rate ranged from 26–98% for treatment by M. vridis essential oil on M. vridis leaves against T. urticae, 
27–95% for treatment by M. vridis on M. piperita leaves, and 29–92% for treatment by M. piperita on M. 
piperita leaves. Results of present study revealed that essential oils of M. piperita and M. vridis have 
potential insecticidal effects on T. urticae and can be used as a natural healthy source as compared to 
the harmful effect of chemical insecticides in the integrated management of T. urticae. 
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INTRODUCTION 
Tetranychus urticae Koch (Acari: Tetranychidae) 
is a ubiquitous species, present worldwide on a 
wide variety of plants (Zhang, 2003). This pest 
has more than 1200 species of host plants (Helle 
and Sabelis, 1985) including 150 economically 
important species. Often, mite's susceptible crops 
are protected by synthetic acaricides during the 
hot and dry seasons (Riahi et al., 2013). 
Nevertheless, chemical control of this pest has 
created problems (Han et al., 2010). 
Unfortunately, spider mites have been resistant to 
most available pesticides and the loss of 
acaricidal efficacy as a result of resistant mite 
populations is the major problem encountered 
(Van Pottelberge et al., 2008). Therefore, there is 
an urgent need to find safer alternatives natural 
source that have the potential to replace synthetic 
pesticides and are appropriate for control of T. 
urticae. Essential oils from Mentha vridis plants 

are used to control insect pests and some 
phytophagous and ectoparasite mites (Kim, 
2013). 
      Nowadays, the importance of using aromatic 
and medicinal plants not only as herbal drugs, but 
also as exported products used in various 
pharmaceutical purposes and bio pesticides had 
been attracted more attention (Kim, 2013). Some 
of the arthropods are potential pests; while others 
are protected the plants by attacking the harmful 
organisms .the essential oil of many plants have a 
high toxicological effect against mite (Isman and 
Machial, 2006) Essential oils derived from plants 
can be potential alternative for mite control, 
because some of them are selective, 
biodegradable, and have few effects on non-target 
organisms and the environment (Isman and 
Machial, 2006). Extracted essential oils seem to 
be suitable sources of active vapors that can be 
used as alternatives for chemical pesticides for 
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controlling pest (Kheradmand and Zee, 2015). 
Plant from the family Asteraceae, Apiaceae, 
Lamiaceae, Myrtaceae and Rutaceae are 
important source of natural products showing 
pesticide activity (Marcic, 2012). But, there are no 
studies about acaricidal properties of using 
essential oils against T. urticae on the same 
plants. Therefore, the aims of present study are to 
evaluate the toxicity and antifeedant effects of the 
essential oil extracted from two Mentha species, 
M. piperita and M. vridis against the infection of T. 
urticae in the same plant 

 
MATERIALS AND METHODS 

Plant material 
Spider mites, T. urticae, were collected from 
infested greenhouses of the Faculty of Agriculture 
Farm, Cairo University, Giza governorate and 
Research of Propagative of Medicinal and 
Aromatic Plants Center, Gezerat El-Shieer, 
Qanatir El-Khiriya, Qalyubiya governorate, 
September 2015. Extraction and cleansing of 
volatile oil of M. piperita and M. vridis were 
estimated by the method of (Nair, 2001). Ten 
adult females T. urticae were transferred on each 
leaf of both plants which grown on wetted-cotton 
pads in foam trays. The mites were treated by 
foliar application of the essential oil (0.0, 0.5, 1, 2, 
3, 4, and 5%) added to Triton X-100 by manual 
pump in the morning to plant leaves. The mortality 
rate of death mites after spraying was recorded 
every week for four weeks. 

Statistical analysis  
Data analysis for acaricidal effect for all mortalities 
was corrected against control (Abbott, 1925) and 

the data were analyzed with one-way ANOVA 
followed by Duncan's multiple range tests 
(Duncan, 1955) 
 
RESULTS  

The mortality of adult T. urticae treated with 
two essential oils of M. piperita and M. vridis 
confirmed that essential oil extracted from M. 
vridis was the most effective acaricidal against T. 
urticae, which improved the main female mortality 
to 98±2.94% according to seven concentrations 
(0.0, 0.5, 1, 2, 3, 4 and 5%) and as compared to 
the control (Table 1) 

A. Effect of M. piperita essential oil on M. 
piperita leaves  

The effect of the essential oil of M. piperita on 
M. piperita leaves against T. urticae  by probit 
analysis with important lethal conc. 7.4 and 15.9 
μl L

-1
 air were produced respectively 87 and 92% 

mortality (Table.2). 
Table 1: Mortality of adult T. urticae treated by 
two essential oils of M. piperita and M. vridis. 
 

The data is the means. Where T1 (M. vridis 
essential oil on M. piperita leaves); T2 (M. piperita 
essential oil on M. piperita leaves); T3 (M. piperita 
essential oil on M. vridis leaves) and T4 (M. vridis 
essential oil on M. vridis leaves) 

 
Table 2: Effect of different concentrations of M.  piperita essential oil on M.  piperita leaves against  
T. urticae. 
 

Lc†: Lethal concentration (LC50) 
 
 

Conc. 
% 

T1 T2 T3 T4 

0.0 10±1.29 10±1.14 10±1.29 10±1.14 

0.5 27±1.71 29.5±1.2 27.5±1.71 26.5±1.61 

1 30±0.82 33±1.87 34±0.92 30±0.82 

2 70±2.24 70±2.24 61±2.24 60±2.24 

3 77.5±1.71 79±2.64 71±2.24 70±2.24 

4 80±0.82 87±2.24 83±2.44 80±2.44 

5 95±0.82 92±0.92 88±2.94 98±2.94 

Concentration % Treated % mortality 
rate % 

Liner 
response 

% 

Linear 
probit 

Lc
†% 

Con. 
ml/ml 

Lower 
limit. 
ml/ml 

Upper 
limit. 
ml/ml 

0.5 100 29 22.2886 4.2374 25 0.5519 0.4227 0.676 

1 100 33 44.2577 4.8555 50 1.1759 1.0042 1.3462 

2 100 70 68.2088 5.4736 75 2.5052 2.1036 2.9141 

3 100 79 79.8178 5.8352 90 4.9488 4.1036 6.3138 

4 100 87 86.2509 6.0919 95 7.4374 5.8862 10.1667 

5 100 92 90.1560 6.2908 99 15.9684 11.4719 25.0772 

Slope±SE  2.05 ±0.17 
a
 

X
2
 (df =4)

 
8.38 
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B. Effect of M. vridis essential oil on M. 
piperita leaves  
The effect of the essential oil of M. vridis on M. 
piperita leaves against T. urticae. lethal 
concentrate was 77 and 95% by probit analysis 
showed that 2.3 and 6.1 μl L

-1
 air. The estimated 

lethal concentration value was 6.1 μl L
-1

 air (Table 
3). 

C. Effect of M. vridis essential oil on M. vridis 
leaves  
The effect of the essential oil of M. vridis on M. 
vridis leaves against T. urticae lethal conc. 5.8, 
8.7 and 18.8 μl L

-1
 air were produced  80 and 98% 

mortality. The estimated lethal concentration value 

was 18.8 μl L
-1

 air (Table 4). 

 
Table 3: Effect of different concentrations of M. vridis essential oil on M. piperita leaves against T. 

urticae. 

†: Lethal concentration (LC50) 
Table 4:  Effect of different concentrations of M. vridis essential oil on M. vridis leaves against T. 

urticae. 
 

  †: Lethal concentration (LC50) 
Table 5: Effect of different concentrations of M. piperita essential oil on M. vridis leaves against T. 

urtiae. 

†: Lethal concentration (LC50) 
 

Concentration 
% 

Treated %  mortality 
rate % 

Liner 
response 

% 

Linear 
probit 

Lc
†% 

Con. 
ml/ml 

Lower limit. 
 ml/ml 

Upper 
limit. 
ml/ml 

0.5 100 27 20.05 4.1593 25 0.5914 0.3041 0.7432 

1 100 30 43.87 4.8459 50 1.1683 0.7502 1.5517 

2 100 77 70.28 5.5326 75 2.3079 1.7135 3.4988 

3 100 80 82.48 5.9343 90 2.3079 3.3613 7.7979 

4 100 88 88.86 6.2195 95 4.2593 4.9222 12.8745 

5 100 95 92.20 6.4405 99 6.146 9.8211 33.793 

Slope±SE 2.28 ±0.17 
a
 

X
2 

(df =4) 14.45 
 

Concentration 
% 

Treade
d 
% 

mortality 
rate % 

Liner 
response

% 

Linear 
propit 

Lc†
% 

Con. 
ml/ml 

Lower 
limit. 
ml/ml 

Upper 
limit. 
ml/ml 

0.5 100 26 18.1568 4.0905 25 0.6509 0.2578 0.7897 

1 100 38 38.5305 4.7084 50 1.3869 0.7881 1.984 

2 100 62 62.7886 5.3263 75 2.9553 2.1566 5.5688 

3 100 75 75.4194 5.6878 90 5.8388 4.8774 15.4278 

4 100 80 82.7487 5.9445 95 8.776 7.7455 29.1311 

5 100 98 87.3493 6.1434 99 18.845 17.9281 98.7098 

Slope±SE  2.05 ±0.17  
a
 

X
2
 (df =4)19.12 

  
 

Concentration 
% 

Treate
d    % 

mortality 
rate % 

Liner 
response 

% 

Linear 
probit 

Lc
† 
% 

Con. 
ml/ml 

Lower 
limit. 
ml/ml 

Upper 
limit. 
ml/ml 

0.5 100 27 21.0114 4.1940 25 0.5863 0.447 0.7228 

1 100 34 40.7751 4.7667 50 1.3262 1.1313 1.5165 

2 100 61 63.2823 5.3394 75 2.9999 2.6572 3.4259 

3 100 71 74.9993 5.3394 90 6.2543 5.2644 7.7788 

4 100 83 81.9178 5.6745 95 9.7078 7.8023 12.9008 

5 100 88 86.3555 6.0967 99 16.157 
 

16.1571 33.6541 

Slope±SE  1.90±0.14
 a
 

X
2
 (df =4)  5.91 
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D. Effect of M. piperita essential oil on M. 
vridis leaves  
The effect of the essential oil of M. vridis on M. 
vridis leaves against T. urticae by probit analysis 
lethal conc. 9.7 & 16.1 produced respectively 83 
and 88% mortality. The estimated lethal 
concentration value was 6.1 μl L

-1
 air (Table 5). 

The slope for M. piperita essential oil treatment on 
M. piperita leaves was 2.0, M. piperita essential oil 
treatment on M. vridis leaves was 1.9, M. vridis 
essential oil treatment on M. piperita leaves was 
2.2 and M. vridis essential oil treatment on M. 
vridis leaves was 2.0. Thus, from the previous 
data that M. vridis essential oil treatment became 
more effective against T. urticae infection as 
compared with M. piperita essential oil treatment. 
The data show that the mortality rate ranged from 
27–95 for T1, 29–92% for T2, 27–88% for T3 and 
26–98% for T4 against the infection of T. urtiae,   
 
DISCUSSION 

The obtained data confirmed that essential oil 
extract from M. vridis treatment was the most 
effective acaricidal against T. urticae infection, 
which improved the main fully developed female 
mortality to 98±2.94% according to six 
concentrations (0.5, 1, 2, 3, 4 and 5%) as 
compared to the control (El-Zemity et al, 2006). 
Also, In a number of studies, mint, peppermint, 
volatile oils can be effectively worn to mites (Choi 
et al., 2004). 

Peppermint (M. piperita) has lethal action 
against T. urticae (Miresmailli et al, 2006). The 
projected mortal concentration value for LC was 
15.9 μl L

-1
 air, these result was agreement with 

Nair (2001(. The data showed that the trial low 

down values of LC50 could be suitable to the 
actuality that critical oils have fumigant act 

according to (Kim et al, 2003). Essential oils 

extracted from aromatic plants have considered 
able potential for pest control (El-Zemity et al, 
2006).  

Finally, saleable formulation base on plants 
essential oils can be efficiently used in an 
included insect management program  (Kim et 
al., 2013). The recommendations of this study to 
growers of aromatic plants in organic farming can 
use oils extracted from the same cultivated plants 
without the use of chemical pesticides and be far 
away from pest resistance. This can be 
understood clearly when cultivate M. vridis 
sprayed with M. vridis oil at a dose of 5% and/or 
sprayed on plants of the same family. This study 
established the insecticidal toxicity of two Mentha 

plants M. piperita and M. vridis against T. urticae 
infection. 
 
CONCLUSION 
Current results confirmed that treatment with 
essential oils of M. piperita and M. vridis on the 
same plant leave by foliar applications have not 
only fumigant toxicity against T. urticae, but also 
repellency effect. The mortality rate ranged from 
26 to 98% for M. vridis essential oil on M. vridis 
leaves (the highest mortality rate); from 27 to 95% 
for M. vridis essential oil on M. piperita leaves, 
from 29 to 92% for M. piperita essential oil on M. 
piperita leaves, and from 27 to 88% for M. piperita 
essential oil on M. vridis leaves (the lowest 
mortality rate). We recommended sprayed by M. 
vridis oil with concentration of 5 % in the same 
plant from the same family (Lamiaceae) can 
protect from the toxicity of T. urticae.   
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