
 

 

 

INTRODUCTION 

 

Phytophagous mites have become major acarine pests, 

infecting several vegetable and fruit plants. (Metwally et al., 

2005; Al-Azzazy et al., 2018). During the last two decades, 

many species of the Eriophyidae family have been reported to 

damage grape plants in Saudi Arabia (Al-Atawi et al., 2011). 

The grape crop has become major contributor to the 

economies of various countries as 75,866 square kilometers 

are devoted to grape production worldwide (Popa and Rosca, 

2011). The primary use of grapes is in the production of wine 

(71%), with the remaining used as fresh and dried fruit (Popa 

and Rosca, 2011). Like many other plants, grape plants are 

also attacked and damaged by insects and mites. Grape 

Erineum Mites (GEM) belong to the family “Eriophyidae” 

that cause galls in plants and are, therefore, named gall mites. 

They are microscopic in size and range in colour from yellow 

to pinkish while some are also purple in colour. Colomerus 

vitis (Pagenstecher) (Acari: Eriophyidae) specie of the 

Eriophyidae family is among the most damaging mites found 

in vineyards (Javadi Khederi et al., 2018). It is found 

worldwide in almost all grape growing regions (Jesppson et 

al., 1975). In general, C. vitis, when not managed, has an 

important economic impact on grape cultivation, resulting in 

yield losses up to 56%, especially in Australia, South Africa, 

Europe and Russia (Dennill, 1991). It was first reported in the 

United States in 1948 (Smith and Stafford, 1948) and in Iran 

during the year 2014 (Khederi et al., 2014). Recently, the 

erineum strain of C. vitis has been reported in the vineyards 

of Al-Asulabiyah in the Qassim region of Saudi Arabia. 

The GEM feeds on the underside of leaves and induces very 

apparent blisters on the upper side and hairy growths, initially 

white and turning brown, on the underside. The lower leaf 

color progresses from white early in the season to yellow or 

brown later. When the infestation is severe, C. vitis may infest 

clusters in early spring. Thus, infestations by the Erineum 

strains are sometimes economically important when tender 

vines are attacked by the mites (Khederi and Khanjani, 2014). 

It is also known to be a vector for the Grapevine Pinot Gris 

Virus (GPGV) as the mites could transmit the virus to healthy 

grapevines (Malagnini et al., 2016). However, the GPGV 

could not mechanically infect herbaceous plants although 

transmission by grafting to Vitis riparia Michx. and V. 

vinifera L. was successful (Nicotiana occidentalis H. M. 

Wheeler and Chenopodium quinoa Willd, Malagnini et al., 

2016). 

The erineum and the leaf curl strain populations can be 

maintained at low levels by some predators, especially 

phytoseiid mites (Hluchý et al., 1991). However, it is more 

difficult to control the bud strain. Also reported for the first 

time on grape T. vinifera L. in Saudi Arabia is the predatory 
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Traditional acaricides, when used in agricultural fields and green houses, kill predatory mites along with phytophagous mites  

and cause disturbance in the natural biological control system. The present study involves a novel strategy in pest control 

systems that is through parallel control on hatching along with killing mites while being at the same time relatively safe to 

predatory mites. The efficacy of Huwa -San TR50 on the mortality of grape erineum mites, Colomerus vitis, and their egg 

hatching in comparison to traditional acaricides has been evaluated. Abamectin and bifenthrin cause 83.82 and 98.11% 

mortality of predatory mites, respectively, when treated with recommended doses. The efficiency of these two acaricides is 

relatively lower against phytophagous mites, as the highest mortality is 84.46% with bifenthrin and 76.00% with abamectin. It 

is also observed that abamectin and bifenthrin affect the hatching process negligibly for the eggs of both Colomerus vitis 

(Pagenstecher) (Acari: Eriophyidae) and Tenuipalpus granati (Sayed) (Acari: Tenuipalpidae). Mortality of C. vitis and T. 

granati caused by Huwa-San TR50 is 89.86 and 81.76%, respectively, at a  spray concentration of 4000ppm. The application 

of Huwa-San TR50 on eggs of the two phytophagous mites severely affected hatching and only 33.92% successfully hatched. 

This laboratory study suggests that Huwa -San TR50 can be a better replacement for chemical acaricides. Further, to protect 

the natural control system through predatory mites, Huwa-San TR50 should be applied as it causes significant mortality in C. 

vitis and T. granati and is insignificantly harmful to predatory mites.      
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mite Pronematus ubiquitus (McGregor) (Acari: Tydeidae), 

which is a natural enemy of C. vitis (Jackson, 2008). 

The Tenuipalpidae or false spider mites is a family of some 

economic importance. Tenuipalpus is a  large genus and has a 

worldwide distribution (Mesa et al., 2009). Tenuipalpus 

granati (Sayed) (Acari: Tenuipalpidae) is an occasional pest 

in vineyards in Saudi Arabia. It also infests leaves, small 

branches, and sometimes the fruit of pomegranate trees. In 

addition, this mite has been reported in Iran, Greece, Georgia, 

Kazakhstan and Israel (Sternlicht and Golan, 1967, Mesa et 

al., 2009). 

T. granati prefers the lower surface of grape leaves. The 

population usually reaches its peak in late summer. It feeds by 

puncturing cells and draining the contents, producing a 

characteristic pale speckling of the leaf surface. When 

populations of false spider mites are this high, the pest can be 

transferred accidentally to clothing, and spread around the 

crop by workers. (Jeppson et al., 1975). Flat mites from Saudi 

Arabia have been poorly studied. Twenty-two species 

belonging to 10 genera have been recorded up to now in Saudi 

Arabia (Al-Atawi, 2011; Al-Atawi and Kamran, 2014; Al-

Atawi et al., 2015; Kamran et al., 2017). Four species of the 

genus Tenuipalpus, namely T. bagdadensis Al-Gboory, T. 

eriophyoides Baker, T. granati Sayed and T. punicae 

Pritchard and Baker, have been reported so far (Martin, 1972; 

Al-Atawi, 2011; Al-Atawi et al., 2015). 

Among the natural enemies of the eriophyids are the larval 

stage of some hoverflies (family Syrphidae), predatory 

midges (family Cecidomyiidae), predatory hemipterans 

(family Anthorcoridae), some species of coccinellid beetles, 

and predaceous mites (families Stigmaeidae, Tydeidae, and 

Phytoseiidae, among others). Various families of predaceous 

mites have already been reported associated with grapevine, 

but there have not been many studies concerning the natural 

enemies of the GEM (Khederi and Khanjani, 2014). 

Therefore, the aim of this study is to evaluate the comparative 

efficacy of Huwa-San TR50, abamectin and bifenthrin against 

mites associated with grape vines. 

 

MATERIALS AND METHODS 

 

Chemicals and solutions: Abamectin 3.6 (Super bectine 

3.6% EC w/v, abamectin) was obtained from the Erzam 

Company. Bifenthrin (Talstar 10% EC w/v, bifenthrin) was 

obtained from the ASTRA Company. The recommended 

doses, 25ml/100L for abamectin and 75ml/100L for 

bifenthrin, were used in this study. Application was made 

through direct spray. 

Huwa-San TR50 was was obtained from Ghatafan Company 

in Onaizah, Saudi Arabia (retailer agent). Distilled water was 

used to dilute the liquid solution of Huwa-San TR50 

(500,000ppm) to give serial concentrations from 1000 to 

4000ppm. The study was conducted during the month of May 

2018, under laboratory conditions. 

Collection of leaves and mites: Leaves were collected from 

twenty non-treated grape plants (Vitis vinifera L) at Al-

Asulabiyah in the Qassim region of Saudi Arabia. They were 

then carefully placed in a clean plastic container and 

transported immediately to the laboratory (25±2ºC and 70% 

relative humidity according to Al-Azzazy, 2002) at the 

Department of Plant Production and Protection, College of 

Agriculture and Veterinary Medicine, Qassim University, to 

determine the initial density distribution of  C. vitis, T. granati 

and predatory mite P. 610biquitous as a pre-spray count under 

a binocular microscope. 

Experimental Protocol: Lab-scale study was carried out in 

Petri-dishes of 14 cm diameter. Wet cotton was placed in the 

Petri-dishes and leaves were then placed over it keeping the 

lower leaf surface up. Cotton was kept wet during the 

experiment to maintain the freshness of the leaves. Vaseline 

rings were put over the leaves to prevent mites from escaping. 

Four concentrations of Huwa -San TR50: 1000, 2000, 3000 

and 4000 ppm, were applied, with four replicates, to 

phytophagous mites, predatory mites and the eggs of 

predatory mites. Recommended doses of abamectin and 

bifenthrin were individually applied to the leaves. Control 

was treated in the same way under the same conditions with 

distilled water by using a hand sprayer. In order to determine 

the number of mites that remained alive after spraying, the 

total number of adults and eggs on each leaf was counted by 

using a binocular microscope after every 24 hours for seven 

days. 

Statistical analysis: The equation of Henderson and Tilton 

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

vitis, T. granati and predatory mite, P. ubiquttus: 

Corrected (%) = (1-
n in Co before treatment × n in T after treatment

n in Co after treatment × n in T before treatment
) x100 

 

Where n = Number of C. vitis, T. granati and predatory mite, P. 

ubiquttus, T = Treated, Co = Control. 

 

The mortality rate of C. vitis, T. granati and predatory mite, 

P. ubiquttus 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). Curves for 

the mortality assays and number of larvae hatching from eggs 

were plotted using Graphpad Prism version 8. The data points 

were the mean ± SEM of each treatment with Huwa -San 

TR50 and the graphs were fitted using a non-linear regression 

[log (inhibitor) vs. normalized response-variable slope] with 

a four-parameter logistic equation with a maximum and a 

minimum plateau. 
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RESULTS 

 
Effect of Huwa-San TR50 on GEM: The effect of different 

concentrations of Huwa-San TR50 on the mortality of two 

mites; C. vitis and T. granati is shown in Table 1. No mortality 

was observed in control samples in the case of both mites. 

There is a decreasing trend in the average mite count in the 

seven days of post spray counts when the concentration of 

Huwa-San is increased from 1000 to 4000 ppm. In both mites, 

the highest mortality ratesis at a  concentration of 4000ppm, 

which are 89.86% and 81.76% in case of C. vitis and T. 

granati, respectively. It indicates that mortality in case of C. 

vitis is 8.1% more than T. granati at a concentration of 

4000ppm. Almost the same trend has been observed at the 

three other concentrations. 

Effect of Huwa-San TR50 on hatching of eggs: Huwa-San 

TR50 spray was applied to the eggs of mites and the 

percentage of hatching was measured. Results are tabulated in 

Table 2. Hatching is almost 100% in control samples which 

were treated with distilled water. In the case of C. vitis 

hatching decreased gradually from 80.45 to 26.36% when the 

concentration was increased from 1000 to 4000ppm. 

However, the decrease in hatching is 83.12 to 39.28% in the 

case of T. granati for the same concentrations of Huwa -San 

TR50. It indicates that eggs of T. granati are 12.92% more 

resistant to Huwa-San TR50 as compared to the eggs of C. 

vitis. 

Effect of Huwa-San TR50 on mortality of predatory mites: 

The effect of direct spray on the mortality of predatory mites 

is given in Table 3. When the concentration of Huwa -San 

TR50 is increased from 1000 to 4000pm, the average post 

spray count decreased from 4.18 to 3.54 and mortality 

increased from 9.77 to 33.92%. 

 

Table 3. Corrected mortality percentage of the predatory 

mite Pronematus ubiquitus associated with grape 

vines treated with four concentrations of Huwa-

San TR50 under laboratory conditions. 

Concentration 

(ppm) 

 

No. of predatory mites/leaf 

Pre-spray 

count 

Average post-

spray count * 

Mortality 

(%)  ** 

Control      4.19 4.18 0.00 a  

1000 5.11 4.61 9.77 b 

2000 5.04 4.46 11.48 b 

3000 4.15 3.25 21.66 c 

4000 5.36 3.54 33.92 d 
*Average counts made during seven days of post treatment, ** 

Mortality values calculated with the Henderson-Tilton equation, 

Means followed by a different letter in the column are significantly 

different from each other at P < 0.05. 

Table 1. Effect of four concentrations of Huwa-San TR50 on Colomerus vitis and Tenuipalpus granati infested grape 

vines under laboratory conditions. 

Concentration 

(ppm) 

No. of mites/leaf 

C. svitis T. granati 

Pre-spray 

count 

Average post-

spray count * 

Mortality (%) 

** 

Pre-spray 

count 

Average post-

spray count * 

Mortality  (%) 

** 

Control 35.14 35.12 0.00a 12.27 12.25 0.00a 

1000 36.89 15.20 58.75b 13.28 7.18 45.91b 

2000 35.78 11.14 68.84c 11.71 5.15 56.01c 

3000 33.75 6.78 79.88d 14.98 5.11 65.85d 

4000 41.04 4.15 89.86e 15.65 2.85 81.76e 

*Average counts made during seven days post treatment, ** Mortality values calculated with the Henderson-Tilton equation, Means 

followed by a different letter in the column are significantly different from each other at P < 0.05. 

 

Table 2. Number of larvae hatching from eggs of Colomerus vitis and Tenuipalpus granati when mite eggs are treated 

with four concentrations of Huwa-San TR50 under laboratory conditions. 

Concentration 

(ppm) 

No. of eggs and larvae /leaf 

C. vitis T. granati 

No. of eggs Pre-

spray count 

Average number 

of larvae post-

spray count * 

Hatching (%) 

** 

No. of eggs Pre-

spray count 

Average number 

of larvae post-

spray count * 

Hatching 

(%) ** 

Control 26.03 25.91 100.00 a 14.12 14.05 100.00 a 

1000 24.89 20.04 80.45 b 15.73 13.08 83.12 b 

2000 27.11 16.98 62.57 c 13.85 10.88 78.52 b 

3000 25.17 11.23 44.54 d 16.23  9.12 56.16 c 

4000 23.18 6.12 26.36 e 18.29 7.19 39.28 d 

*Average counts made during seven days post treatment, ** Mortality values calculated with the Henderson-Tilton equation, Means 

followed by a different letter in the column are significantly different from each other at P < 0.05. 
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Effect of abamectin and bifenthrin on mortality and 

hatching: The effect of the spraying of recommended doses 

of the two acaricides on the mortality of the two phytophagus 

mites C. vitis and T. granati is shown in Table 4. With 

abamectin, the mortality of C. vitis and T. granati adults as 

observed in laboratory trials is 76.00 and 69.87%, 

respectively, showing that abamectin causes 6% more 

mortality of C. vitis. However, with bifenthrin, the observed 

mortality of the two acari adults is 79.49 and 80.46%, 

showing negligible differences of acaricidal action. Table 4 

also shows the effect of the spraying of the two acaricides 

when hatching eggs of the two species were exposed to 

standard doses of abamectin and bifenthrin. In the case of 

abamectin, spray hatching was 95.82 and 97.68% for the eggs 

of C. vitis and T. granati, respectively. Similarly, in the case 

of bifenthrin, observed hatching was 93.97 and 87.52% for C. 

vitis and T. granati, respectively. It is clear from these results 

that abamectin and bifenthrin have negligible effect on the 

hatching of the eggs of the mites. 

Effect of acaricides on mortality of predatory mites: The 

effect of abamectin and bifenthrin on adult predatory mites is 

given in Table 5. Pre-spray and post-spray counts indicate that 

abamectin and bifenthin cause 83.82% and 98.11% mortality 

of the mites, respectively.  

Table 5. Corrected mortality percentage of the predatory 

mite Pronematus ubiquitus associated with grape 

vines treated with two acaricides under 

laboratory conditions. 

Acaricides No. of predatory mites/leaf 

Pre-spray 

count 

Average post-

spray count * 

Mortality 

(%) ** 

Control 6.92 6.89   0.00 a  

Abamectin 7.12 1.15 83.82 b 

Bifenthrin 6.42 0.12 98.11 c 

*Average counts made during seven days post treatment, ** 

Mortality values calculated with the Henderson-Tilton equation, 
Means followed by a different letter in the column are significantly 

different from each other at P < 0.05. 

Effect of Huwa-San TR50 on mortality and hatching: 

Figure 1 represents the effect of increasing concentrations of 

Huwa-San TR50 on mortality and egg hatching for the two 

selected phytophagus mites, C. vitis and T. granati. When the 

concentration of Huwa-San TR50 is increased from 3000 to 

4000ppm, the morta lity of C. vitis increases from 56 to 88% 

and for the same range of concentrations, egg hatching 

decreases from 84 to 10%. Similarly, for the same range of 

concentrations, the mortality of T. granati increases from 42 

to 76% and egg hatching decreases from 90 to 42%. 

 
Figure 1. Comparison of the average effects of Huwa-San 

TR50 on the mortality and egg hatching of two 

phytophagus mites one week after exposure, 

expressed as a percentage of the control 

mortality in distilled water. Each point is the mean 

± SEM of 4 replicates, but in most cases, the error bars 

are smaller than the symbols used. The lines were fitted 

using a non-linear regression (log (inhibitor) vs. 

normalized response- variable slope) in Graphpad Prism 
8 with the maximum plateau being 110% and the 

minimum being 20%. 

 

DISCUSSION 

 

Vitis vinifera L (Grapevine) is an important commercial fruit 

plant of tempera te regions. Grapes, being the main raw 

material for the production of wine, is cultivated worldwide 
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Table 4. Effect of two acaricides on the mortality and number of larvae hatching from eggs of Colomerus vitis and 

Tenuipalpus granati infested grape vines under laboratory conditions. 

Acaricides No. of mites/leaf No. of eggs and larvae /leaf 

C. vitis                                   T. granati C. vitis                                   T. granati 
Pre-

spray 
count 

Average 

post-
spray 

count * 

Mortality 

% ** 

Pre-

spray 
count 

Average 

post-
spray 

count * 

Mortality 

% ** 

No. of 

eggs 
Pre-

spray 
count 

Average 

number of 
larvae 

post-spray 
count * 

Hatching 

% *** 

No. of 

eggs 
Pre-

spray 
count 

Average 

number of 
larvae 

post-spray 
count * 

Hatching 

% *** 

Control 30.71 30.68   0.00a 14.56 14.55   0.00a 23.81 23.79 100.00a 15.56 15.45 100.00a 

Abamectin 30.89 7.38 76.00b 14.05   4.23 69.87b 22.38 21.45   95.82b 16.22 15.85  97.68b 

Bifenthrin 31.44 6.23 79.49b 15.11   2.95 80.46c 21.45 20.16   93.97b 15.91 13.88  87.52c 

*Average counts made during seven days post treatment, ** Mortality values calculated with the Henderson-Tilton equation, *** 

Hatching percentage calculated with Excel Microsoft program. Means followed by the same letter in a column are not significantly 

different from each other at P > 0.05; means followed by a different letter in the column are significantly different from each other at P 

< 0.05, R.D means recommended dose. 
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(Popa and Rosca, 2011). Around 130 insects have been 

identified globally that damage grape plants (Keifer et al., 

1982). The agricultural history of Saudi Arabia is relatively 

young, and grape cultivation is the newest among the fruit 

crops. It is cultivated on 5,764 hectars and annual grape 

production is 99,799 tones (Popa and Rosca, 2011). During 

past few years a decline in per hectar yield of grapes has been 

observed, and the cause is two grape erineum mites (GEM), 

C. vitis and T. granati belonging to the Eriophyidae and 

Tenuipalpidae family and class acari. These mites are 

controlled by traditional acaricides such as abamectin and 

bifenthrin, but these pesticides also kill predatory mites and, 

therefore, disrupt the natural control system as well as having 

residual effects (Abou-Awad et al., 2010b; Alhewairini and 

Al-Azzazy 2017a; Alhewairini and Al-Azzazy 2017b; Al-

Azzazy and Alhewairini 2018).  

Huwa-San TR50 is a 50% mixture of hydrogen peroxide 

(H2O2) in water and a small percentage of silver ions to 

stabilize it. Huwa-San TR50 is commercially used as a water 

disinfectant and its antimicrobial activity is due to the 

production of nascent oxygen (atomic oxygen). As GEM C. 

vitis and T. granati are microscopic acari, Huwa -San TR50 

should be fatal to these mites and relatively less damaging to 

predatory mites. This idea was the main actuator behind this 

study. 

Laboratory studies were made to initially evaluate the 

efficacy with accuracy at low cost. Spray on leaves placed in 

Petri-dishes was made and mortality and hatching progress 

was observed after every 24 hours for 7 days. Mortality shown 

in the tables represents the corrected average of 7 days, 

calculated by using Henderson-Tilton equation. Studies have 

shown that abamectin and bifenthrin are more fatal to 

predatory mites (83.82% and 98.11%) than to phytophagous 

mites (76.00% and 79.49%). Further, abamectin and 

bifenthrin have insignificantly affected the hatching of eggs, 

in the case of both predatory mites and phytophagous mites 

(Table 4 and Figure 1).  Contrary to this, Huwa -San TR50 has 

shown more mortality of GEM than the two acaricides 

(Table 1) and it has significantly affected the hatching of 

eggs. The proposed reason behind these observations may be 

the different nature and mode of action of Huwa -San TR50 

and the chemical acaricides. Huwa-San TR50 action is due to 

nascent oxygen and presence of Ag ions which possess more 

penetration power through the surface of insects and egg 

shells. However, further studies are recommended to verify 

the mode of action of Huwa -San TR50.     

 

Conclusion: Grape fruit yield can be improved through 

Integrated Pest Management via eco-friendly control agents. 

Huwa-San TR50 is an effective acaricide against grape 

erinium mites as compared to the traditional acaricides. If 

used at a  concentration of 3000ppm, Huwa-San TR50 

effectively kills GEM, reduces hatching, and is relatively safe 

to predatory mites. 
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