
 

 

 

INTRODUCTION 

 

Spider mites (Acari: Tetranychidae) are the most significant 

worldwide phytophagous mite pests on agricultural crops, and 

can be the cause of substantial yield losses and damage during 

population outbreaks. The oriental spider mite, Eutetranychus 

orientalis (Klien) is an especially important spider mite pest 

as it is the most polyphagous species found in greenhouses 

and fields located across Africa, Asia, and the Middle East 

(Sewify and Mabrouk, 1991). Moreover, E. orientalis is 

native to the Middle East, but it is now found in citrus crops 

in Australia, Africa, and southern and eastern Asia 

(Bodeneirmer, 1951; Jeepson, 1989; Walter et al., 1995). In 

Andalusia, oriental mite is a major pest in citrus groves 

(Ledesma et al., 2011). It establishes major infestations on 

fruits and leaves. With time, it will cause a lack of 

pigmentation. Stressed trees can experience leaf loss and 

branches can dry up. Areas most exposed to sun, such as the 

borders of groves, along pathways, and on the outer zones of 

trees, are the areas in which the highest densities are 

concentrated (Ledesma et al., 2011). In 2001, E. orientalis 

was first discovered in Spain in Malaga province (Garcia et 

al., 2003). It has since spread into nearby areas. Multiple 

species of citrus are the primary hosts of E. orientalis, but it 

can damage more than 50 species of plants (Márquez et al., 

2006). It primarily colonizes along the midribs and on the 

upper surface of leaves. Its presence is indicated by leaf 

discoloration and streaks of pale yellow along the veins and 

midribs. Its colonization ability makes it one of the main 

citrus pests, and its control usually requires several 

phytosanitary treatments a year.  

A wide variety of ornamental, medicinal, and agricultural 

plants suffer from E. orientalis as a serious pest (Rasmy, 

1978). Feeding on the upper side of leaves along the midrib, 

mites cause the leaves to suffer chlorosis, developing pale 

yellow streaks along veins and midrib. If infestations worsen, 

the mites oviposit and feed on the leaf’s entire upper surface. 

In Egypt, acaricides are the primary means used to control E. 

orientalis. Control of E. orientalis is based on the chemical 

control and many research studies were focused on this 

method. For example, Tanigoshi et al. (1990) evaluated the 

toxicity of fenbutatin-oxide, cyhexatin, bromopropylate and 

amitraz on lemon orchards, Citrus limon Burmann. Moreover, 

Márquez et al. (2006) tested the efficacy of dicofol, 

propargite, hexitiazox, etoxazol and fenpiroximate against E. 

orientalis on Valencia-late orange crops and Fine lemon. 

However, research into alternatives to conventional 

pesticides, such as biopesticides, for the control spider mites 
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The oriental spider mite is the common name of Eutetranychus orientalis (Klien). The efficacy of Huwa-San TR50, abamectin 

and bifenthrin for the control of the oriental spider mite was evaluated under field and laboratory conditions. Seven 

concentrations of Huwa-San TR50 (500, 1000, 2000, 3000, 4000, 5000 and 6000ppm) and the recommended dose (RD) of 

abamectin and bifenthrin including a control (well water) were applied in the field and laboratory. E. orientalis were susceptible 

to certain concentrations of Huwa-San TR50 and the RD of abamectin and bifenthrin. All these substances produced a 

significant reduction on the adults' mortality of E. orientalis. Nevertheless, the compared efficacy showed differences as Huwa-

San TR50 was found to significantly kill E. orientalis and can also cause a failure in the eggs hatching of E. orientalis under 

field and laboratory conditions. In addition, it caused a dose dependent on the population and number of larvae hatching form 

eggs of E. orientalis. In contrast, abamectin and bifenthrin can only cause a significant reduction on the population of E. 

orientalis whereas Huwa-San TR50 can cause a reduction on both the population and number of larvae hatching form eggs of 

E. orientalis, as Huwa-San TR50 can reduce the number of larvae hatching from eggs of by ~2-fold of the reduction gained 

with the application of the RD of abamectin and bifenthrin.  

The application of Huwa-San TR50 would be considered as a promising method for controlling E. orientalis as it is 

environmentally friendly chemical compound compared with other acaricides such as abamectin and bifenthrin.  
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was needed due to the development of resistance and public 

concerns regarding acaricide residue in agricultural products 

(El-Sharabasy, 2015). Nevertheless, there have been few 

studies of plants whose extracts have acaricidal effects on E. 

orientalis, such as the essential oils of members of the family 

Labiatae, which includes Rosmarinus officinalis L., 

Lavandula officinalis Chaix, Ocimum basilicum L., and 

Majorana hortensis Moench (Abdel-Khalek et al., 2010). 

This includes some formulations of entomopathogenic fungi 

such as Hirsutella thompsonii (Fisher) and Paecilomyces 

fumosoroseus (Wize) (El-Sharabasy, 2015). The use of 

extracts from plants as possibly bioactive compounds has 

been receiving major attention of late.  Studies of antifungal, 

antitumor, antimicrobial, and insecticidal activity along with 

their effects upon the central nervous system have been 

particularly emphasized  

(Gerasimos et al.,1997). In addition, the behavior, fertility, 

and toxicity of E. orientalis females has been shown to be 

affected by the extracts of Franceria crispa (Frorssk) (Abdel-

Khalek et al., 2010). 

The use of Huwa-San TR50 began about 20 years ago. Up to 

present, it is often employed as a disinfectant. The 

manufacture of it occurs by mixing a small amount of silver 

into hydrogen peroxide, thus preventing destabilizing 

(www.huwasan.com). According to the literature, Huwa-San 

TR50 has never been used to control E. orientalis. 

Quite recently, it has been proven in several published papers 

that Huwa-San TR50 was found to have insecticidal as well 

as acaricidal properties. For example, Huwa-San TR50 was 

found to significantly kill cotton aphids (Aphis gossypi 

Glover) without affecting the availability of both honeybees 

(Apis mellifera lamarckii) and seven-spot ladybird beetles 

(Coccinella septempunctata) (Alhewairini, 2017). This 

includes many acari pests such as the date palm mite, 

Oligonychus afrasiaticus (McGregor) (Alhewairini and Al-

Azzazy, 2017a), Varroa mites, Varroa jacobsoni (Oudemans) 

(Alhewairini  and Al-Azzazy, 2017b), and two-spotted spider 

mites, Tetranychus urticae (Koch) (Alhewairini and Al-

Azzazy, 2018), tomato russet mite, Aculops lycopersici 

(Massee) (Al-Azzazy and Alhewairini, 2018a) and the citrus 

rust mite, Phyllocopitruta oleivora (Ashmead) (Al-Azzazy 

and Alhewairini, 2018b) which were also significantly killed 

by certain concentrations of Huwa-San TR50.   

Abamectin belongs to the family known as macrocyclic 

lactonesa. It is derived from a life form growing in soil. 

Scientists first became aware of microorganisms in the mid-

1970s (Lasota and Dybas, 1990). It is often used as 

instecticide, an acaricide, and a nematicide and is sold under 

many commercial names such as Vertimec, Reaper, CAM-

MEK 1.8%, and EC Termictine 5%. It is not remaining in the 

environment and so does not increase in proportion. 

Bifenthrin is one of pyrethroid family. It is often applied as an 

insecticide and an acaricide in agriculture. The use of 

bifenthrin known to be very poisonous to fish and small 

aquatic organisms as well as bees (Johnson et al., 2010). It is 

available under several commercial names such as Transport, 

Maxxthor, Brigade, Talstar, Bifenthrine, Capture, Torant, 

Bifen IT, Ortho Home Defense Max, Bifen XTS, Zipak and 

Bifen L/P.  

Therefore, this study was aimed to evaluate the efficacy of 

Huwa-San TR50, and the RD of abamectin and bifenthrin on 

E. orientalis. 

 

MATERIALS AND METHODS 

 

Solutions and experimental protocol: Abamectin 

(Superbectine 3.6% w/v, abamectin) was obtained from 

Erzam company. Bifenthrin (Talstar 10% w/v, Bifenthrin) 

was obtained from Astra Company. The recommended doses 

(25ml/100L for abamectin and 75ml/100L for Bifenthrin) for 

direct spray mixture were only used in this study.  

Huwa-San TR50 was provided by Alhayat Development 

Chemical Factory. Well water was used to dilute the liquid 

solution of Huwa-San TR50 (500,000ppm) to give a serial 

concentration from 500 to 6000ppm. The study was 

conducted during the month of May 2018, under field and 

laboratory conditions.  

The field experiments were carried out at the Experimental 

Research Station, Qassim University, Buraidah, Al-Qassim, 

Saudi Arabia. Thirty orange trees, Citrus sinensis (three 

replicates for each concentrations) that were not treated with 

acaricides were chosen for having an infestation of E. 

orientalis on their leaves. Researchers marked five leaves 

from a different branch of each tree and noted the position of 

each tree. A ring of petroleum jelly was around the leaf 

pedicle to stop mites from escaping. To calculate the number 

of mites that inhabited the leaves prior to spraying, 

researchers counted the total number of adults and eggs on 

each leaf with the use magnifying glass. Afterwards, seven 

concentrations of Huwa-San TR50 (500, 1000, 2000, 3000, 

4000, 5000 and 6000ppm) and the RD of abamectin and 

bifenthrin were sprayed onto the respective trees with the use 

of a (10L) knapsack sprayer. In order to determine the count 

a week after the spraying, the total number of adults and eggs 

on each fruit was calculated by using a magnifying glass and 

by touching each mite to observe its movement.  

Thirty leaves were collected from non-treated ten orange 

trees, Citrus sinensis and then carefully placed in a clean 

plastic container and transported immediately to the 

laboratory (25±2ºC and 70% relative humidity) at the 

Department of Plant Production and Protection, College of 

Agriculture and Veterinary Medicine, Qassim University to 

determine initial density distribution of E. orientalis as a pre-

spray count using a binocular. Wet cotton was used as a 

background of the leaf on 14cm Petri-dishes (kept wet during 

the experiment to ensure that no spider mite migrate to the 

lower leaf surface). The leaves were then placed on the wet 

cotton with lower surface facing upward. Vaseline ring was 
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put around the leaf to prevent mites from escaping.  After that, 

seven concentrations of Huwa-San TR50, in amounts noted 

above, the RD of abamectin and bifenthrin were individually 

applied to each leaf including a control (well water) by using 

a (1L) hand sprayer. In order to determine the number of mites 

that remained alive after spraying, the total number of adults 

and eggs on each fruit was counted using a pair of binocular 

one week later.  

Statistical analysis: The equation of Henderson and Tilton 

(1955) was used to determine the mortality percentage of E. 

orientalis: 

 
Where n= Number of E. orientalis, T= Treated, Co= Control. 

 

The mortality rate of E. orientalis was counted through direct 

observation. Microsoft Excel was then used to calculate the 

average from this data and to determine the percentage of 

larvae hatched from eggs. Statistically, all variables were 

examined with the use of one-way analysis of variance 

(ANOVA).  

 

RESULTS 

 

The efficacy of Huwa-San TR50, abamectin and bifenthrin 

for the control of E. orientalis was evaluated under field and 

laboratory conditions. E. orientalis were susceptible to certain 

concentrations of Huwa-San TR50 and the RD of abamectin 

and bifenthrin. 

Under field conditions, adult mortality percentages of E. 

orientalis were 17.40, 20.62, 23.77, 36.70, 41.60, 59.60 and 

79.80% whereas the percentages of number of larvae hatching 

from eggs of E. orientalis were 95.45, 91.45, 88.01, 78.71, 

75.93, 61.19 and 45.78% after one week of exposure to 500, 

1000, 2000, 3000, 4000, 5000 and 6000ppm of Huwa-San 

TR50, respectively (Table 1). Under laboratory conditions, 

adult mortality percentages of E. orientalis were 18.10, 21.0, 

24.36, 35.0, 41.97, 60.96 and 82.65% whereas the 

percentages of number of larvae hatching from eggs of E. 

orientalis were 94.0, 91.25, 87.74, 74.73, 70.50, 59.0 and 

44.69% after one week of exposure to 500, 1000, 2000, 3000, 

4000, 5000 and 6000ppm of Huwa-San TR50, respectively 

(Table 2). Clearly, Huwa-San TR50 can significantly cause a 

 
100*)

 treatmentbefore Tin n  tment after trea Coin n 

tmentafter trea Tin n    treatmentbefore Coin n 
-(1  (%) Corrected  




=

Table 1. Effect of seven concentrations of Huwa-San TR50 on E. orientalis infested orange trees Citrus sinensis under 
field and laboratory conditions. 

Concentration 
(ppm) 

No. of mites/leaf 

Under field conditions Under laboratory conditions 

Pre-spray 
count 

Average post-
spray count * 

Reduction (%) 
** 

Pre-spray 
count 

Average post-
spray count * 

Reduction 
(%)** 

Control 11.36 11.30   0.00 a 12.58 12.54 0.00 a 
  500 12.80 10.57 17.40 b 12.36 10.12 18.10 b 
1000 11.72 9.30 20.62 b 14.02 11.07 21.00 b 
2000 12.45 9.49 23.77 b 13.54 10.17 24.36 b 
3000 13.86 8.77 36.70 c 12.04 7.82 35.00 c 
4000 12.44 7.24 41.60 c 13.12 7.61 41.97 c 
5000 11.84 4.78 59.60 d 12.48 4.87 60.96 d 
6000 14.69 2.96 79.82 e 11.83 2.05 82.65 e 

*Average counts made one week post treatment. ** Mortality values calculated with the Henderson-Tilton equation. 
Values indicated by the same letter in the same column are insignificantly different from each other at P > 0.05. 

 
Table 2. Number of larvae hatching from eggs of E. orientalis treated with seven concentrations of Huwa-San TR50 

under field and laboratory conditions. 

Concentration 
(ppm) 

No. of mites/leaf 

Under field conditions Under laboratory conditions 

Pre-spray 
count 

Average post-
spray count * 

Hatching (%) 
** 

Pre-spray 
count 

Average post-
spray count * 

Hatching 
(%)** 

Control 30.18 30.16 0.00 a 31.58 31.55   0.00 a 
500 30.25 28.88 95.45 b 31.99 30.08 94.00 b 

1000 31.02 28.45 91.69 b 30.98 28.08 91.25 b 
2000 32.15 28.31 88.01 b 32.23 28.29 87.74 b 
3000 33.26 26.18 78.71 c 32.06 23.97 74.73 c 
4000 30.48 23.15 75.93 c 33.50 23.63 70.50 c 
5000 29.19 17.58 61.19 d 30.28 17.88 59.00 d 
6000 28.29 12.96 45.78 e 30.79 13.77 44.69 e 

*Average counts made one week post treatment. ** Hatching percentage calculated with Excel Microsoft program. 
Values indicated by the same letter in the same column are insignificantly different from each other at P > 0.05. 
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reduction on both the population and the number of larvae 

hatching from eggs under both conditions.  

On the other hand, the population of E. orientalis was reduced 

to 76.68 and 79.56% and to 78.52 and 80.12% after one week 

of exposure to the RD of abamectin and bifenthrin under field 

and laboratory conditions, respectively (Table 3). Obviously, 

abamectin and bifenthrin were slightly less toxic to E. 

orientalis compared with Huwa-San TR50. This includes the 

ability of Huwa-San TR50 to cause a failure in eggs hatching.    

Statistically, there was insignificant difference between the 

effects of both acaricides on the mortality and number of 

larvae hatching from eggs of E. orientalis under field and 

laboratory conditions (P > 0.05).  

 

DISCUSSION 

 

Chemical pesticide use can cause problems such as toxic 

residue on food, air pollution and can rapidly accelerate the 

resistance. Therefore, it is necessary to perform research 

studies on non-contaminating pesticides. In the past few 

years, research has been increasingly focused on finding 

alternative acaricide agents (e.g. compounds derived from 

plants) to replace available acaricides which have been 

extensively used for controlling E. orientalis. Therefore, the 

experiments here were designed to evaluate the efficacy of 

Huwa-San TR50 and the RD of abamectin and bifenthrin 

against E. orientalis under field and laboratory conditions.  

El-Sharabasy (2015) documented that the mortality 

percentages of E. orientalis were 72.0 and 61.0% whereas 

hatching percentages were 52 and 46% after 7 days of 

exposure to 2.0x109 (conidia/ml) of H.  thompsonii and P. 

fumosoroseus, respectively. Márquez et al (2006) recorded 

that dicofol, propargite, hexitiazox, etoxazol and 

fenpiroximate can cause a decrease in the mortality of E. 

orientalis by 100, 98.85, 85.05, 83.92 and 100% and by 97.82, 

85.92, 81.87, 100, 100% on Valencia-late orange crops and 

Fine lemon after one week of exposure, respectively. In 

comparison with the above two studies, the mortality rates of 

E. orientalis were 100% and 72% for chemical and biological 

control, respectively, whereas 6000ppm of Huwa-San TR50 

caused a decrease of the population of E. orientalis by 

approximately 82% under field and laboratory condition. In 

addition, data obtained here clearly illustrate that the potential 

use of Huwa-San TR50 for the control of E. orientalis, as an 

acaricide compared with conventional and over aging 

acaricides. It is however, very difficult to compare and 

express the potential use of as acaricide with these as the 

mode of action of Huwa-San TR50 is still unknown. 

Considering the resistance and side effect on non-targeted 

species (e.g. predatory mites), a safety profile of Huwa-San 

TR50 to several predatory mites can utilize it for 

consideration to be an alternative acaricide. However, more 

research is needed on the mode of action and compatibility of 

Huwa-San TR50 with biological agent products (e.g. 

predatory mites and entomopathogenic fungi) and other 

available acaricides.     

The obtained results here showed that both abamectin and 

bifenthrin had no significant difference (P > 0.05) on the 

mortality as well as the number of larvae hatching from eggs 

of E. orientalis. These finding were consistent with a previous 

study done by (Al-Azzazy and Alhewairini, 2018b) as they 

recorded that the difference between the effects of abamectin 

and bifenthrin on P. oleivora was also insignificant (P > 0.05). 

However, they also found that the RD of abamectin and 

bifenthrin had significant difference on the mortality of the 

predatory mite, Typhlodromips swirskii (P < 0.05) but the 

latter was more toxic to the predatory more than abamectin as 

it caused 100% mortality of the predatory mite. Moreover, 

they emphasized that the population of the predatory mite, T. 

swirskii was reduced by approximately 31% at 6000ppm of 

Huwa-San TR50 under field and laboratory conditions. This 

can support our recommendations of implementation of 

Huwa-San TR50 for use in controlling E. orientalis in 

integrated pest management program (IPM) as Huwa-San 

TR50 that can spare its predatory mites.  

 

Table 3. Effect of two acaricides on the mortality and number of larvae hatching from eggs of E. orientalis infested 

orange trees Citrus sinensis under field and laboratory conditions.  
Acaricides Under field conditions Under laboratory conditions 

No. of mites/leaf                       No. of eggs and larvae /leaf No. of mites/leaf                       No. of eggs and larvae /leaf 
Pre-

spray 

count 

Average 

post-

spray 
count * 

Reduction 

% ** 

No. of 

eggs 

Pre-
spray 

count 

Average 

number of 

larvae post-
spray count 

* 

Hatching 

% *** 

Pre-spray 

count 

Average 

post-

spray 
count* 

Reduction 

%** 

No. of 

eggs Pre-

spray 
count 

Average 

number of 

larvae 
post-

spray 

count * 

Hatching 

%*** 

Control 14.23 14.20 0.00  a 28.33 28.30 0.00 a 13.56 13.53 0.00 a 29.37 29.35 0.00 a 

Abamectin 14.58 3.38 76.78 b 27.98 26.77 95.65 b 14.03 3.01 78.52 b 29.00 27.12 93.49 b 

Bifenthrin 15.72 3.21 79.56 b 28.73 26.60 92.56 b 15.11 3.00 80.12 b 29.72 26.66 89.68 b 

* Average counts made and one week post treatment. ** Mortality values calculated with the Henderson-Tilton equation. 

*** Hatching percentage calculated with Excel Microsoft program. 

Values indicated by the same letter in the same column are not significantly different from each other at P > 0.05. 
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Conclusion: Abamectin and bifenthrin including Huwa-San 

TR50 have significantly reduced the population of E. 

orientalis compared with a control (well water), with respect 

to what was mentioned regarding the little effects of 

abamectin and bifenthrin on the number of larvae hatching 

from eggs of E. orientalis compared with Huwa-San TR50. 

However, it is still unknown if Huwa-San TR50 can show 

repellence features as some of the most available frequently 

used acaricides have it. Therefore, it would be very interesting 

to evaluate the ability of Huwa-San TR50 to work as a 

repellent acaricides.  
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