
 

 

 

INTRODUCTION 

 

Olive is among the oldest cultivated plants and its history goes 

back to 6000 years when no written language was invented 

(Olive History, 2019). According to a survey carried out in 

2018, by Food and Agriculture organization of the United 

Nations, global cultivation of olives was on area of 

10,650,000 hectares and annual worldwide production was 

19,267,000 Tons (FAO, 2018). Olive trees need an average 

yearly temperature of 15–20°C. The evergreen trees are up to 

20 m high and yield up to 55 kg of olives per tree; they can 

reach ages of over 2000 years. Olive is considered to be a 

blessed fruit as it is mentioned seven times in the Quran and 

many verses are there in Bible about the importance of this 

fruit (Quran). In Saudi Arabia cultivation of olives on 

commercial scale, started in 2007 and the number of plants 

reached 13 million in 2009. Presently, 50% of the need of the 

country is being met through local production (Hemida et al., 

2014). Al-Jouf orchards of olive along the border of Jordan 

and Iraq are the biggest in the world. The olive harvest is fully 

mechanized: the field is equipped with mills, storage and 

packaging units. A part of the production from these orchards 

is exported to Spain, Switzerland, United Arab Emirates, 

Bahrain and Kuwait. 

Olive crops all over the globe are facing serious challenge of 

protection from insects and diseases. The number of insect 

species that are harmful to the olive trees is over 255 and the 

number is increasing day by day (Haniotakis, 2003). 

Traditionally several acaricides like methamidophos, 

pyridaphenthion, cypermethrin, dicofol, avermectin, 

cyhexatin, sulfur, thuringiensin and fenarimol are being used 

against different species of mites ( Al-Azzazy, 2002; Thomas 

et al., 2009; Kashyap et al., 2014). In addition to the 

environmental hazards, regular use of such pesticides leads to 
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Olive is a blessed and therapeutic fruit cultivated all around the globe in relatively temperate and dry regions. Keeping in view 

the quality and yield of the crop, use of pesticides is indispensable. Traditional pesticides used against crop enemies are 

effective but unsafe to environment, humans and predators. Olive fields of Saudi Arabia are the biggest in the world and facing 

infestation due to rapidly increasing number of diverse mite species. Recently, four mite species, Tegelophus hassani, Aceria 

olive, Oxycenus niloticus and Tetranychus urticae found to be causing severe damage to the plants, have been identified in the 

olive fields of Saudi Arabia. Huwa-San TR50 is a well-known water disinfectant and considered to be safe as its adverse effects 

on plants have not been reported as yet. The present study has been conducted to evaluate the use of Huwa-San TR50 as an 

acricide against four olive mites and two of their predators under laboratory and field conditions. Five different concentrations 

of Huwa-San TR50; 1000, 2000, 3000, 4000 and 5000 ppm were used based on previous studies to observe mortality of the 

selected phytophagous mites namely T. hassani, A. olive, O. niloticus and T. urticae. Gradual increase in mortality was 

observed when mites were treated with Huwa-San TR50 in the concentration range of 1000 – 5000 ppm. Optimum 

concentration of Huwa-San TR50 to be used against the mites was found to be 4000 ppm as there was negligible increase in 

mortality beyond this concentration. T. urticae was relatively resistant to Huwa-San TR50 with mortality of 76.58% at optimal 

concentration. Huwa-San TR50 has effectively impacted egg hatching especially in case of O. niloticus, where successful 

hatching was only 20%. Eggs of T. urticae are relatively resistant showing 57.97% hatching. The same trend and similar results 

of mortality and egg hatching were obtained under laboratory and field trials. As an essential part of this research, effect of 

Huwa-San TR50 was also observed on two predatory mites namely; Phytoseius plumifer and Agistemus exertus and it was 

found to be relatively safe to predatory mites showing mortality of 30 to 34% at optimum concentration. Again there was 

insignificant difference in mortality and egg hatching under field and laboratory conditions. Huwa-San TR50 being eco-

friendly, safe to predatory mites and an effective acaricide against olive mites and their eggs is recommended for its commercial 

use in olive orchards. 
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development of resistance in mites. Abou-Awad and El-

Banhaway reported that A. lycopersici developed resistance 

against methamidophos after three consecutive uses (Abou 

Awad and El-Banhawy, 1985). Biological control through 

predatory mites is therefore important. Predators are small 

insects that feed on fungal spores, small mites and pollens but 

occasionally on plant leaves or fruit (McMurtry et al., 2013; 

Al-Azzazy and Alhewairini, 2020). In Saudi Arabia, 

Alhewairini and his coworkers reported that Huwa-San TR50, 

a disinfectant, can be used to kill phytophagous mites. They 

also reported that unlike traditional pesticides, Huwa-San 

TR50 is relatively safe to predatory mites (Alhewairini, 2017; 

Alhewairini and Al-Azzazy, 2018). These reports are 

encouraging to researchers to find eco-friendly and bio-

augmented control over phytophagous pests (Wright, 2004; 

Gerson and Weintraub, 2007). 

Therefore, this research was carried out to find effective and 

ecofriendly replacement of traditional acaricides to protect 

olive plants from mite infection without disturbing the 

ecological balance. This study was therefore, initiated to 

explore application of Huwa-San TR50 as an eco-friendly 

acaricide. 

 

MATERIALS AND METHODS 

 

Chemicals and solutions: Huwa-San TR50 was purchased 

from Ghatafan Company in Onaizah, Qassim, Saudi Arabia. 

Distilled water was used to dilute the liquid solution of Huwa-

San TR50 (500,000ppm) to give serial concentrations from 

1000 to 5000ppm. The study was conducted during the month 

of May 2018, under field and laboratory conditions.  

Selection and collection of mites and predators: Selection of 

mites and their predators for this study was carried out based 

upon their abundance on the infested olive plants. Mites and 

predatory mites were collected from non-treated olive 

orchards at Experimental Research Station, Qassim 

University, Buraidah, Qassim, Saudi Arabia. Thereafter, 

mites were isolated, separated and identified on the bases of 

their morphological characters and named accordingly. Pure 

cultures of mites were allowed to grow separately on plant 

leaves to collect their eggs. Similarly, predatory mites and 

their eggs were collected, identified and labelled. Finally, four 

phytophagous mites namely, T. hassani, A. olive, O. niloticus 

and T. urticae and two predatory mites; P. plumifer and A. 

exertus were selected and their cultures were maintained in 

the laboratory at the Department of Plant Production and 

Protection, College of Agriculture and Veterinary Medicine, 

Qassim University. 

Solutions and experimental protocol: The field experiments 

were carried out at the Experimental Research Station, 

Qassim University, Buraidah, Qassim, Saudi Arabia. The 

stock solution of Huwa-San TR50 (500,000 ppm) was diluted 

with distilled water to give serial dilutions in the range 

between 1000 to 5000 ppm. 

About 100 m2of cultivated land with olive trees was chosen 

and divided into 5 plots (each plot was about 20 m2), and all 

plots were arranged using a randomized complete block 

design. Ten olive leaves of each treatment were randomly 

collected and placed in a clean labeled plastic bag and 

transported to the laboratory to determine the initial density 

and distribution of the mites as a pre-spray count using a 

stereomicroscope.  

The laboratory experiments were conducted in a laboratory. 

Non-treated olive leaves infected with mites were randomly 

collected and placed in a clean plastic bag and then 

immediately transferred to the Department of Plant 

Production and Protection, College of Agriculture and 

Veterinary Medicine, Qassim University for immediate 

bioassay. The collected olive leaves were arranged in a 

randomized complete block design. 

Wet cotton, 4.0 cm in diameter, was used as rearing arenas in 

plastic Petri-dishes (5 × 1 cm) with the lower surface of leaves 

facing upwards. The cotton bed was kept wet by soaking with 

distilled water twice daily to keep the leaf discs fresh and to 

avoid the migration of mites to the lower leaf surface. The leaf 

discs were checked under a stereomicroscope to ensure that 

no other predatory insects and mites were present. To 

determine pre-spray counts, the number of mites (moving 

stages and eggs) was manually counted by direct observation 

under a stereomicroscope. Thereafter, five different 

concentrations 1000, 2000, 3000, 4000 and 5000 ppm of 

Huwa-San TR50 including control (distilled water) with 5 

replicates were sprayed directly on the Petri-dishes by using 

a small knapsack sprayer (1L). Dead mites were counted one 

week after applying control (distilled water) and five 

concentrations of Huwa-San TR50 to determine the mortality 

percentage. 

Under field conditions, five different concentrations 1000, 

2000, 3000, 4000 and 5000 ppm of Huwa-San TR50 

including control (distilled water) with 5 replicates were 

directly sprayed on the olive plant leaves infested by the mites 

using a Knapsack sprayer (20 L). 

Direct observations were made one week after the application 

of five Huwa-San TR50 concentrations, by using a 

stereomicroscope to determine the mortality percentage in the 

population of mites on the plants after spraying. 

Statistical analysis: The mortality percentage in the average 

populations of four mites (T. hassani, A. olive, O. niloticus 

and T. urticae) and two predatory mites (P. plumifer and A. 

exertus) were calculated using the equation of Henderson and 

Tilton (1955). 

 

Where, n is number of mite population, T is treated, Co is 

control and Tr is treatment. 

The mortalities of each mite specie were calculated manually 

by direct observation under a stereomicroscope. Thereafter, 

the average percentage of a number of larvae hatching from 
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eggs was calculated by using Microsoft Excel Program. All 

variables of the obtained data were statistically analyzed 

using One-way analysis of variance (ANOVA).  

 

RESULTS 

 

Effect of Huwa-San TR50 on selected mite species under 

field and laboratory conditions: Five concentrations of 

Huwa-San TR50 were used against four mite species: T. 

hassani, A. olive, O. niloticus and T. urticae infested olive 

trees under field and laboratory conditions and mortality 

percentage was observed for seven days after treatment. 

Results are tabulated in Table 1. At Huwa-San TR50 

concentration of 4000ppm, mortality percentage of T. 

hassani, A. olive, O. niloticus and T. urticae is 94.86, 93.25, 

93.51 and 76.58, respectively. It indicates that T. urticae is 

relatively resistant to Huwa-San TR50. When the same 

experiment is performed under laboratory conditions, trend of 

mortality percentage is the same, however, mortality is 3-4% 

higher. Gradual increase in mortality has been observed when 

concentration is increased from 1000 to 4000 ppm. However, 

there is negligible increase in mortality when concentration of 

Huwa-San TR50 is increased from 4000 to 5000ppm. 

Effect of Huwa-San TR50 on egg hatching for the selected 

mite species under field and laboratory conditions: Huwa-

San TR50 treatment at concentrations 1000 to 5000 ppm was 

given to hatching eggs of four mite species T. hassani, A. 

olive, O. niloticus and T. urticae infested olive trees under 

field and laboratory conditions and hatching percentage was 

observed. Results are tabulated in Table 2. Gradual decrease 

in hatching is observed in eggs of each specie when Huwa-

San TR50 concentration is increased from 1000 to 5000ppm. 

Hatching percentage of T. hassani, A. olive, O. niloticus and 

T. urticae at concentrations of 4000ppm is found to be 26.19, 

30.12, 20.61and 57.97. It indicates that eggs of T. urticae are 

also relatively resistant to Huwa-San TR50 like the mites of 

the same species. When same experiment is performed under 

laboratory conditions trend of hatching percentage is the 

same, however, hatching is 3-6% lower. Hatching decreases 

gradually when concentration increases from 1000 to 4000. 

Table 1. Effect of five concentrations of Huwa-San TR50 on four mite species T. hassani, A. olive, O. niloticus and T. 

urticae infested olive trees under field and laboratory conditions. 

 Cons 

(ppm) 

No. of mites/leaf 

Species  Under field conditions Under laboratory conditions 

 Pre-spray 

count 

Average post-

spray count * 

Mortality 

(%) ** 

Pre-spray 

count 

Average post-

spray count * 

Mortality 

(%) ** 

T. hassani Control 72.55 72.63 0.00 a 75.04 74.00 0.00 a 

 1000 80.25 29.37 63.40 b 70.25 23.69 66.27 b 

 2000 68.97 16.45 76.14 c 72.70 15.82 78.23 c 

 3000 80.55 10.99 86.35 d 84.36 9.86 88.31 d 

 4000 

5000 

77.47 

68.33 

3.98 

00.00 

94.86 e 

100.00 e 

80.11 

0.00 

2.02 

0.00 

97.47 e 

100.00 e 

A. olive Control 48.05 48.00 0.00 a 50.91 51.00 0.00 a 

 1000 49.25 26.14 46.92 b 50.45 25.36 49.73 b 

 2000 55.92 22.88 59.08 c 54.17 20.11 62.87 c 

 3000 47.75 13.36 72.02 d 50.44 12.00 76.20 d 

 4000 

5000 

52.67 

49.48 

3.55 

00.00 

93.25 e 

100.00 e 

50.13 

53.28 

1.99 

0.00 

96.03 e 

100.00 e 

O. niloticus Control 104.23 105.03 0.00 a 106.37 105.11 0.00 a 

 1000 99.28 41.73 57.96 b 108.49 38.26 64.73 b 

 2000 111.05 33.46 69.86 c 108.90 25.26 76.80 c 

 3000 100.12 19.81 80.21 d 97.59 14.78 84.85 d 

 4000 

5000 

96.34 

98.56 

6.25 

2.22 

93.51 e 

97.74 e 

100.05 

112.74 

4.39 

2.19 

95.61 e 

98.05 e  

T. urticae Control 13.28 13.00 0.00 a 14.46 14.50 0.00 a 

 1000 13.55 10.13 25.23 b 14.00 10.07 28.07 b 

 2000 15.65 7.44 52.46 c 13.57 6.23 54.08 c 

 3000 14.99 4.52 69.84 d 15.45 3.89 74.82 d 

 4000 

5000 

12.81 

14.77 

3.00 

1.57 

76.58 d 

89.37 e 

13.12 

16.38 

2.74 

1.08 

79.11 d 

93.40 e 
*Counts made one-week post treatment. ** Mortality values calculated with the Henderson-Tilton equation. Different letters in the 

vertical columns denote significant difference, (F-test, P < 0.05, P < 0.01). 
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However, there is negligible decrease in hatching when 

concentration is increased from 4000 to 5000ppm. 

Effect of Huwa-San TR50 on mortality of predatory mites 

inhabiting olive trees: Effect of Huwa-San TR50 on mortality 

of the two predatory mites i.e. P. plumifer and A. exertus is 

given in Table 3. Under field conditions mortality of P. 

plumifer is found to be 0.93, 11.71, 21.83, 32.17 and 34.53 

and for A. exertus is 0.47, 3.74, 15.47, 27.32 and 31.22 at 

Table 2. Number of larvae hatching from eggs of four mite species; T. hassani, A. olive, O. niloticus and T. urticae 
treated with five concentrations of Huwa-San TR50 under field and laboratory conditions. 

 Cons 
(ppm) 

No. of mites/leaf 
Species  Under field conditions Under laboratory conditions 

 Average no. of 
eggs pre-spray 

count 

Average no. of 
larvae post-

spray count * 

Hatching (%) 
** 

Average no. of 
eggs pre-spray 

count 

Average no. of 
larvae post-

spray count * 

Hatching (%) 
** 

 Control 25.04 25.00 0.00 a 24.21 24.01 0.00 a 
 1000 26.46 20.85 78.79 b 25.39 18.25 71.87 b 
 2000 25.08 14.88 59.33 c 27.83 14.43 51.85 c 
T. hassani 3000 28.66 9.76 34.05 d 24.28 7.21 29.69 d 
 4000 

5000 
24.55 
27.44 

6.43 
5.69 

26.19 e 
20.73 e 

26.92 
22.57 

6.12 
4.36 

22.73 e 
19.31 e 

 Control 30.12 30.00 0.00 a 31.67 31.50 0.00 a 
 1000 30.54 23.06 75.50 b 32.28 24.20 74.96 b 
 2000 29.36 18.39 62.63 c 30.57 17.79 58.19 c 
A. olive 3000 34.45 15.22 44.17 d 35.24 14.60 41.43 d 
 4000 

5000 
31.30 
28.31 

9.43 
7.74 

30.12 e 
27.24 e 

30.54 
27.99 

7.71 
5.83 

25.24 e 
20.82 e 

 Control 40.12 40.00 0.00 a 41.35 41.00 0.00 a 
 1000 40.88 31.54 77.15 b 40.70 28.87 70.93 b 
 2000 40.20 19.80 49.25 c 41.28 18.25 44.21c 
O. niloticus 3000 43.81 14.58 33.76 d 45.27 13.69 30.24 d 
 4000 

5000 
36.67 
45.12 

7.56 
6.88 

20.61 e 
15.24 e 

40.28 
45.31 

7.37 
6.56 

18.29 e 
14.47e 

 Control 18.35 18.00 0.00 a 19.22 19.16 0.00 a 
 1000 20.22 19.57 96.78 a 19.98 18.88 94.49 a 
 2000 21.58 18.11 83.92 b 22.13 18.09 81.74 b 
T. urticae 3000 20.55 14.90 72.50 c 24.24 15.86 65.42 c 
 
 

4000 
5000 

21.20 
26.59 

12.29 
13.60 

57.97 d 
51.14 d 

22.70 
20.11 

11.95 
9.33 

52.64 d 
46.39 d 

*Counts made one-week post treatment. ** Mortality values calculated with the Henderson-Tilton equation. Different letters in the 
vertical columns denote significant difference, (F-test, P < 0.05, P < 0.01). 
 

Table 3. Corrected mortality percentage of the predatory mites, P. plumifer and A. exertus associated with olive trees 
treated with five concentrations of Huwa-San TR50 under field and laboratory conditions. 

 Cons 
 (ppm) 

No. of predatory mites/leaf 

Species  Under field conditions Under laboratory conditions 
 Pre-spray 

count 
Average post-
spray count * 

Mortality (%) 
** 

Pre-spray 
count 

Average post-
spray count * 

Mortality (%) 
** 

 Control 7.05 7.00 0.00 a 5.55 5.50 0.00 a 
 1000 7.46 7.39 0.93 a 5.00 4.91 1.80 a 
 2000 7.94 7.01 11.71 b 6.12 5.38 12.09 b 
P. plumifer 3000 6.55 5.12 21.83 c 6.00 4.62 23.00 c 
 4000 

5000 
6.93 
7.50 

4.70 
4.91 

32.17 d 
34.53 d 

5.45 
6.18 

3.60 
4.01 

33.94 d 
35.11 d 

 Control 8.56 8.45 0.00 a 8.07 8.01 0.00 a 
 1000 8.34 8.30 0.47 a 8.11 8.00 1.33 a 
 2000 7.74 7.54 3.74 a 7.51 7.12 5.19 a 
A. exertus 3000 7.11 6.01 15.47 b 7.59 6.21 18.18 b 
 4000 

5000 
6.55 
5.22 

4.76 
3.59 

27.32 c 
31.22 c 

7.18 
7.00 

5.03 
4.62 

29.94 c 
34.00 c 

*Counts made one-week post treatment. ** Mortality values calculated with the Henderson-Tilton equation. Different letters in the 
vertical column denote significant difference, (F-test, P < 0.05, P < 0.01). 
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Huwa-San TR50 concentration of 1000, 2000, 3000, 4000 and 

5000, respectively. There is gradual increase in mortality 

when Huwa-San TR50 concentration is increased from 1000 

to 4000ppm. However, from 4000 to 5000ppm, increase in 

mortality is in the range of 2 to 4%, which is negligible. 

Similarly, in laboratory trials, mortality of P. plumifer is 

found to be 1.80, 12.09, 23.00, 33.94 and 35.11 and for A. 

exertus is 1.33, 5.19, 18.18, 29.94 and 34.00 at Huwa-San 

TR50 concentration of 1000, 2000, 3000, 4000 and 5000, 

respectively. There is again gradual increase in mortality 

when Huwa-San TR50 concentration is increased from 1000 

to 4000ppm. However, from 4000 to 5000ppm, increase in 

mortality is in the range of 2-5%, which is negligible. It can 

be concluded that Huwa-San TR50 is relatively safe to 

predatory mites if used in low concentration. 

Effect of different concentrations of Huwa-San TR50 on 

mortality of phytophagous mites and predatory mites: 

Figure 1 represents comparative mortality of four 

phytophagous mites (T. hassani, A. olive, O. niloticus and T. 

urticae) and two predatory mites (P. plumifer and A. exertus) 

in the form of a vertical bar chart. It is clear that Huwa-San 

TR50 is less toxic to predatory mites causing 34% and 30% 

mortality of P. plumifer and A. exertus, respectively. Among 

phytophagous mites, mortality is around 95%. 

 
Figure 1. Effect of five concentrations of Huwa-San TR50 

on four mite species T. hassani, A. olive, O. 

niloticus and T. urticae infested olive trees and 

corrected mortality percentage of the predatory 

mites, P. plumifer and A. exertus under field (FC) 

and laboratory (LC) conditions. 

 

Effect of different concentrations of Huwa-San TR50 on 

mortality of phytophagous mites and predatory mites: 

Figure 2 shows effect of Huwa-San TR50 on hatching of 

phytophagous mites. Hatching decreases gradually when 

Huwa-San TR50 concentration increases from 1000 to 5000 

ppm, showing that Huwa-San TR50 is fatal to the mites as 

well as their eggs. However, behavior of T. urticae is distinct 

as its eggs are showing some resistance against Huwa-San 

TR50 and hatching in this case is around 50% at concentration 

of 4000ppm. 

 
Figure 2. Number of larvae hatching from eggs of four 

mite species; T. hassani, A. olive, O. niloticus and 

T. urticae treated with three concentrations of 

Huwa-San TR50 under field (FC) and 

laboratory (LC) conditions. 

 

DISCUSSION 

 

Olive cultivation has gained world-wide attraction due to 

robust, balanced and commercial importance of its oil. During 

the last decade Saudi Arabia has developed biggest olive 

orchards in the world, having more than 13 million olive trees 

(Guinness-Records, 2018). The main aim of olive cultivation 

is its processing to extract oil which is marketed nationally 

and internationally and its trade shares a major segment of 

country’s economy. Quality and yield of the olive crop 

depend on the measures taken to protect it from diseases 

caused by bacteria, fungi and insects. Pesticides play a vital 

role in the efforts of farmers to achieve their economic 

objectives (Morer and Dondi, 2015). However, traditional 

pesticides are toxic to humans, hazardous to environment and 

their long term use leads to the development of resistance in 

the targeted crop enemies (Demalas, 2009; Maroni et al., 

2006; Woodruff et al., 1994). These issues have become a 

major threat to olive yield, quality and economy of the olive 

producing countries (Martin et al., 2012).  

Alhewairini (2017) has a long history of research in the field 

of plant production and plant protection. He is the first to have 

published an article on the successful use of Huwa-San TR50 
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as an acaricide against date palm mites. Huwa-San TR50 is 

actually a disinfectant used specifically to treat potable and 

irrigation water. It is simply a 50% solution of hydrogen 

peroxide (H2O2) in water, supplemented with traces of silver 

ions to stabilize H2O2 (www.huwasan. com). After spray 

H2O2 decomposes to give H2O and nascent oxygen [O], this 

oxygen penetrates into the body of microorganisms through 

cell membrane and causes oxidation of amino acids and 

nucleic acids leading to the cell death (Martin et al., 2012; 

Korelo et al., 2013; Oliveira, 2011).  

This research is an effort to explore application of Huwa-San 

TR50, as a substitute of traditional acaricides. Keeping in 

view the composition of Huwa-San TR50 and its 

decomposition products (water and oxygen) it is considered 

to be safe to environment, plants and humans. Huwa-San 

TR50 is being used to disinfect water for the past more than 

15 years and there is no question about its efficiency as yet 

(Roam Technology-Huwa-San). It may be due to its mode of 

action that does not allow bacteria to develop resistance. Due 

to these unique features, Huwa-San TR50, may find its scope 

as a “need of the time” pesticide specifically to treat olive 

mites (acari). 

Initially, laboratory study was carried out to assess intrinsic 

activity and efficacy of Huwa-San TR50. Laboratory trials on 

the four selected acari; T. hassani, A. olive, O. niloticus and 

T. urticae have shown that Huwa-San TR50 is significantly 

fatal to mites and their eggs (Tables 1 & 2). Adults and eggs 

of T. urticae have shown slight resistance (mortality = 79.11% 

at 4000 ppm) to Huwa-San TR50 (Tables 1 and 2) which is 

not strange rather it was expected due to relatively bigger size 

of the mite and its eggs. As there was only 3-5% increase in 

mortality of the mites at concentration higher than 4000 ppm 

(Table 1), therefore, 4000 ppm was regarded as optimum 

concentration. Color of the mites and their eggs turned 

whitish after treatment that may be due to bleaching action of 

atomic oxygen, liberated when H2O2 decompose immediately 

after spray.  

 H2O2(aq) ↔ H2O(l) + [O] 

Keeping in view the positive functional response of Huwa-

San TR50, field studies were carried out in the area of Al-

Qassim. Almost the same observations were recorded in the 

field trials, however, mortality of mites was 3-4 % less (Table 

1 and 2) but it was above 90% (Table 1 and 2) which is 

considered to be significant in the field trials (© WHO, 2009). 

These results are comparable to the work of Alhewairini and 

Al-Azzazy reported on the behavior of Huwa-San TR50 

against spotted mites and date palm mite (Alhewairini and Al-

Azzazy, 2017 a,b,c).  

This study would have been fruitless without evaluation of 

impact of Huwa-San TR50 on non-target species, i.e. 

predatory mites. Selection of the two predatory mites; P. 

plumifer and A. exertus, for this study was made due to their 

abundance on olive trees suffering from mite infection. 

Encouraging results were obtained when predatory mites 

were subjected to topal spray with Huwa-San TR50 because 

mortality was in the range of 27 to 34% at concentration of 

4000 ppm (Table 3). Keeping in view the swift life cycle, this 

mortality is not significant (Khodayari, 2013).  

Huwa-San TR50 is safe to plants, humans and environment 

because it produces only water and oxygen upon 

decomposition. Nascent oxygen and silver ions act like a 

bullet and cause rupturing of the cell membrane; therefore, 

mites may not be able to develop resistance against Huwa-San 

TR50, contrary to traditional pesticides. Huwa-San TR50 is, 

therefore. recommended for pilot scale studies as a pesticide 

against olive mites. Further studies are also recommended to 

trace actual mechanism of action that causes death of mites.  

 

Conclusion: Traditional pesticides are losing their 

importance and efficacy due to their non-selective action and 

resistance developed in targeted species after repeated use. T. 

hassani, A. olive, O. niloticus and T. urticae are the major 

phytophagous mites found on olive trees, suffering from 

infestation in Saudi Arabia. Huwa-San TR50 was found to be 

an effective acaricide against T. urticae, O. niloticus, A. olive 

and T. hassani under field conditions at optimum 

concentration. Surface spray of Huwa-San TR50 causes 

significant failure to egg hatching in all selected mites. Thus, 

it can be concluded that Huwa-San TR50 is a better choice as 

an acaricide as it is safe to predatory mites, environment and 

plant tissues.  
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