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ABSTRACT 
 

This  experiment was carried out under field conditions (inside cages) during the two successive seasons of  
2011 and 2012,  to investigate some morphological, physiological and anatomical structure effects of infestation 
with phytophagous mite (Tetranychus urticae Koch) and the results of releasing the predatory mite 
(Typhlodromips capsicum Mostafa) at two levels. Infestation of grapevine by phytophagous mite caused a 
significant reduction in morphological characters, i.e., branch length, number of leaves/branch, fresh and dry 
weights of leaves/branch, fresh and dry weights of stem/branch as well as average leaf area  compared with 
uninfested plants. In addition, the infestation with phytophagous mite lead to the significant decrease in 
physiological characters [chlorophyll a,b and total (a+b), total carbohydrates ratio and N, P, K ratios] compared 
with uninfested plants. Also, the histological measurements of stem and leaf of grapevine plants infested by 
phytophagous mite, compared with uninfested plants. There was a decrease in the anatomical characters of the 
stem and leaf. Moreover, the highest population of all stages of phytophagous mite (adults, immatures and eggs)  
on infested grapevine leaves were recorded on plants without  predatory mite. The numbers were decreased 
especially with level of four  individuals / branch, which led to improve in botanical characters and decreased 
the harmful effects of phytophagous mite of grapevine plants. 
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Introduction 
 

Grape is considered as one of the most popular and favorite fruit crop in the world, for being has an 
excellent nice taste and height nutritional value. Botanically, grapes (Vitis vinifera L.) belong to the genus Vitis 
under the family Vitaceae which includes more than 60 genera, most of them are used in ornamental purposes 
and the little produces edible fruits. Crop fruits characterize with the high nutritional value and could be 
consumed fresh as table grapes, dried to be raisins, while the juice may be used in fresh pasteurized form or be 
fermented to make wine. 

In Egypt, it ranks the second crop after citrus. The total acreage of grape in Egypt exhibited a remarkable 
increase in few recent years till it reached to 144,624 feddans producing about 9.62 tons/Fed. (Av. of one Fed.) 
according to the Ministry of Agric. statistics (2010). For these reasons, it is very important crop to study the 
pests which infested this crop.  

Phytophagous mite (Tetranychus urticae Koch) is a destructive pest of grapevine leaves leading to 
substantial losses in wine production. Feeding damage on leaves caused by Panonychus ulmi and other 
tetranychid species has been documented for a number of plant hosts (Rilling and During 1990). The knowledge 
besides date on chlorophyll losses were given by (Schropp et al. 1982). This study cleared that, the feeding by 
phytophagous mite lead to decrease of chlorophyll which caused decreasing of pigments, decrease of vessels 
size, short internodes, leaf area and short shoot, finally lead to decrease the yield. From many previous studies, it 
can be ensure that many phytoseiid species were surveyed on grapevine in association with spider mites 
(Camporese and Duso 1996; Prischmann et al. 2002; Periera et al. 2003; Awad et al. 2012; Awad 2013). 

Because of the important role for phytoseiid mites in the controlling phytophagous mites and other small 
insects many studies were carried out to use the predacious phytoseiid mites for controlling T. urticae and other 
tetranychid mites on many crops to decrease the harmful effect of these pests (Heikal and Fawzy 2003; Heikal et 
al. 2003;  Marshall and Lester 2001; Ibrahim et al. 2005; Fraulo and Liburd 2007; Hassan et al. 2007; Oliveira 
et al. 2009). Typhlodromips capsicum is more phytoseiid species occurred in Zifta district therefore; the aim of 
this study was to clarify the influence of releasing T. capsicum to decrease the harmful effects of T. urticae on 
the morphological, physiological and anatomical characters of Thompson seedless plants. 
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Materials and Methods 
 

Preparation  the phytophagous and predatory mites in the laboratory:  
 

Laboratory cultures of phytophagous mite (Tetranychus urticae Koch) were maintained by planting 
Phaseolus vulgaris L in 1:1 peat moss-vermiculate mix in 20 cm diameter plastic plots. When foliage of plants 
became suitable (about 15 days from planting), plants were inoculated with two-spotted spider mite, T. urticae 
(15 females and 5 males/pot). Bean pots were maintained under private greenhouse at Zifta district, Gharbeya 
Governorate. 

Laboratory cultures of the predatory mite (Typhlodromips capsicum Mostafa) were maintained on bean 
leaves which were placed singly upside down on a wet cotton wool in opened petri dishes. Cultures were kept at 
laboratory conditions and predator was fed at different stages of phytophagous mite three times per week (Pratt 
et al. 1999).  
 
Infestation of grapevine plants with phytophagous mite and releasing the predatory mite: 
 

This work was carried out at zifta district (private farm at field conditions inside cages), Gharbeya 
Governorate, Egypt, to study the effect of infestation with phytophagous mite and releasing the predatory mite 
on some morphological, physiological and anatomical characters of grapevine plant Thompson seedless cv. 
grown during 2011 and 2012 seasons. 

Forty eight  trees of grapevine (three years old) for each seasons were randomly selected to  represent four 
treatments with 12 replicates, and  the trees were arranged in a randomized complete block design. All vines 
were subjected to the same cultural practices usually applied in the vineyard (fertilization, irrigation, etc.). The 
vines were pruned during the last week of December in the two seasons of study to leave fixed number of canes 
and buds per vine for all treatments of the investigation (3 canes x 6 buds / cane). Each tree was grown in 
screened box of 2 x 2 x 2 m.  Buds that will over winter begin their development in spring (1st March). After 
emergence green shoots, the apical green branch for every cane was left to grow, but other green branches were 
destroyed. On 20 March in the two seasons, grapevine trees were infested with T. urticae (five newly mated 
females were transferred on bean leaflets and placed on each branch and left for 10 days) and on March 30, 
predatory mite were transferred on bean leaflets and released on grapevine trees at two levels (newly mated 
females at the rate of two and four individuals/branch). The treatments used were as follows:  

1. Control (without Phytophagous or   predatory mite) 
2. Phytophagous and four predators /  branch   
3. Phytophagous and two predators /  branch 
4. Phytophagous without predators 

 
Mite Studies: 

 
The leaf samples were randomly taken at 10, 20 and 30 April in the two seasons from grapevine trees and 

transferred in polyethelene bags to the laboratory of Acarology at Plant Protection Department, Faculty of 
Agriculture, Zagazig University. Then, they were investigated by the aid of stereomicroscope, it was noted that, 
all leaf samples of control plants were empty from any mite.  
 
Botanical Studies: 

 
A random sample of three grapevine trees was taken from every plot at approximately 60 days after 

emerging green shoots (30 April) and divided to three replicates contains three branches (one branch from every 
tree) in both seasons to study morphological, physiological and anatomical characters of grapevine trees and the 
following data were recorded: 
 
Morphological characters: 

 
Branch length (cm), number of leaves / branch, fresh weight of stem and leaves / branch (g) and dry weight 

of stem and leaves / branch (g). The samples were dried in an electric oven at 70oC till constant weight. Also, 
average leaf area (in square centimeters) was measured using the weighing method reported by Jain and Misra 
(1966).  
 
Physiological Characters: 
 
Leaf pigments: 

 
Disk samples were taken from the fourth upper fresh leaf blade at approximately 60 days after emerging 

green shoots (30 April) to determine chlorophyll a, b and total chlorophyll (a + b) mg/g fresh weight according 
to the method described by  (Wettestein 1957). 
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Total carbohydrates: 
 
Collected samples of fresh leaves after approximately 60 days after emerging green shoot (30 April) were 

cut into small pieces, oven dried at 70oC till constant weight then ground for the determination of total 
carbohydrates. It was calorimetrically determined at 490 nm wave length using the phenol sulphoric acid 
method described by  (Herbert et al. 1971).  
 
Mineral nutrients (N, P and K percentages): 

 
They were determined in the leaves on the basis of dry weight according to (Naguib 1963;  Snell and Snell 

1954; Brown and Lilleland 1946), respectively.     
 
Anatomical Characters: 

 
For anatomical studies, specimens of selected treatments were taken at the end of April (approximately after 

60 days from emerging green shoots) during the second season of 2012 from leaf blade 4th upper on the branch 
of vine for examination. These specimens (1 cm long)   were killed and fixed for 24 hours at least in plant 
fixative which is known as FAA (formalin acetic alcohol) represented by the following formula: 50 ml. ethyl 
alcohol (95%), 5ml. glacial acetic acid, 10 ml. formaldehyde (37- 40%), 35ml. distilled water. Then the 
specimens were washed and dehydrated in ascending concentrations of ethyl alcohol series, then cleared in 
transferring concentrations of xylene and absolute alcohol. Specimens were embedded in pure paraffin wax of 
melting point 52-540C. Sections were prepared using EPMA a rotary microtome at 14 microns. Paraffin ribbons 
were mounted on slides and sections were stained in safranin and light green. Sections were mounted in Canada 
balsam Nassar and El- Sahhar (1998). Selected sections were examined to detect histological manifestations of 
the chosen treatments using light microscope (Olympus) with digital camera (Canon power shot S80) connected 
to computer; the photographs were taken by Zoom Browser Ex Program. The dimensions of leaf blade sections 
were measured by using Corel Draw program ver.11  
 
Statistical Analysis: 

 
The obtained data were subjected to statistical analysis of variance according to Snedecor and Cochran 

(1980). 
  

Results and Discussion 
 

Mite Studies: 
 
In general, when the predatory mite (Typhlodromips capsicum Mostafa) was released on grapevine trees 

which infested with two–spotted spider mite, the population decreased in a positive relation with the level of 
predator release (two or four individuals/ branch (Table 1). Population of the phytophagous mite (Tetranychus 
urticae Koch) (on the release trees), generally, remained at nearly its initial level for about 10 days after the 
predator release on two years. General mean number of the adults of phytophagous mite significantly differed 
from 133.0 to 54.77 and 43.1 individuals per branch for no – release, two individuals and four individuals, 
release of predatory mite in the first season. These averages were 136.9, 57.3 and 44.43 individuals per branch 
in the second season, respectively. From these results there was a significant difference between the two 
seasons, where the second season was higher in the second season (79.55) than in the first season which was 
76.95.  

There were significant differences between the investigation means throughout  three investigations which 
were 25.63, 86.20 and 119.03 for the first, second and third inspections at the first season, respectively. These 
averages were 26.97, 90.9 and 120.77 in the second season, respectively (Table 1). These results nearly agree 
with that obtained by (Ibrahim et al. 2005) which reared the predatory mite, Neoseiulus californicus (McGregor) 
on the two-spotted mite, T. urticae and released at 3 levels; i.e., 40, 50 and 70 individuals per citrus tree at an 
average level of infestation of 4.64, 5.06 and 4.70 mite per leaf, respectively, while it was at 4.69 individuals per 
leaf in the control tree. After releasing the predator mite, they noticed that Eutetranychus orientalis population, 
generally, declined gradually and the percentage reduction in the population of mite pest after four months of 
releasing 40, 50 and 70 individuals per tree reached 57.84, 73.76 and 88.25%, respectively.  
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Table 1: Number of Phytophagous mite and predatory mite adults on branch of grapevine plant during 2011 and 2012 seasons 
Seasons Investigation Phytophagous mite Predatory mite 

Release levels Investigation 
Mean 

Season 
Mean 

Release levels Investigation 
Mean 

Season 
Mean 0 2 4 0 2 4 

2011 April 10th 44.3±0.88 18.3±0.33 14.30±1.2 25.63 c 76.95 b 0.00 4±0.58 8.3±0.33 4.1 c 12.43 a 
April 20th 149.0±1.73 61.30±1.76 48.3±2.19 86.20 b 0.00 14.3±1.67 27.7±2.96 14 b 
April 30th 205.7±2.85 84.7±1.45 66.7±1.45 119.03 a 0.00 19.3±2.72 38.3±2.19 19.2 a 
General 
Mean 

133 a 54.77 b 43.1 c   0.00 c 12.53 b 24.77 a   

2012 April 10th 46.3±1.33 19.3±2.85 15.3±2.19 26.97 c 79.55 a 0.00 4.3±1.2 8.7±2.25 4.33 c 13.11 a 
April 20th 156.7±2.85 65.3±1.76 50.7±1.45 90.90 b 0.00 14.7±0.88 29.3±0.33 14.67 b 
April 30th 207.7±0.88 87.3±2.19 67.3±2.19 120.77 a 0.00 20.3±1.2 40.7±1.86 20.33 a 
General 
Mean 

136.9 a 57.3 b 44.43 c   0.00 c 13.1 b 26.23 a   

 S I R S×I S×R I×R S×I×R 
Phytophagous 

mite 
** *** *** n.s n.s *** n.s

Predatory mite n.s *** *** n.s n.s *** n.s 
Details; S: Seasons,  I: Investigation, R: Release levels, n.s: not significant 

 
General mean number of the adults of predatory mite significantly differed from 0 to 12.53 and 24.77 

individuals per branch for no-release, two individuals and four individuals release of predatory mite in the first 
season. These averages were 0, 13.1 and 26.23 individuals per branch in the second season. There were no 
significant differences between the two seasons in the number of predatory mite adult, which was 12.43 
individuals per branch in the first season and was 13.11 individuals per branch in the second season. The 
number of the predacious mite increased in relation to the investigation which was 4.1, 14.0 and 19.2 individuals 
per branch for the first, second and third inspection in the first season, respectively. In the second season these 
values were 4.33, 14.67 and 20.33 individuals per branch for the three levels, respectively (Table 1). 

Heikal et al. 2003 investigated the biological control of T. urticae on strawberries in open fields in three 
Egyptian Governorates by releasing the predatory mite, Phytoseiulus macropilis at a rate of approximately five 
individuals per bit (100000 predators per feddan). More experiments were carried out in Ismailia Governorate 
for releasing the predator to control the Phytophagous mite population in plastic greenhouses and also release 
the predator in open field with the rate of three individuals per bit (60000 individuals per Fadden). The reduction 
percentage of phytophagous mite population reached more than 90% after six weeks from release at Ismailia 
Governorate, while it reached this level early in the fifth week at Qualubia and Sharkia Governorates. This was 
probably due to the low pest population at the time of release. They showed that, the Phytophagous mite 
reduction in the greenhouses reached more than 90% in the sixth or seventh week of release.  

Also, Heikal and Fawzy in the same year (2003) stated that, a prelimnary was carried out to control the two- 
spotted spider mite, T. urticae on cucumber in a net greenhouse and in open field by releasing the predatory 
mite, Phytoseiulus macropilis (Banks). The phytophagous mite reduction in the greenhouse reached about 90% 
after 24 and 28 days from the predator release at the rate of four and two individuals/ pot, respectively. 
Maximum reduction of the pest in open field was 85 and 90% after four weeks from the predator release at the 
rate of 5 and 10 individuals/ pot, respectively. Oliveira et al. (2009) mentioned that, the predatory mite 
Phytoseiulus macropilis was a potential biological control agent of the two–spotted spider mite T. urticae 
(TSSM) on strawberry plants. They evaluated whether P. macropilis was able to control TSSM on strawberry 
plants and to locate strawberry plants infested with TSSM under greenhouse conditions. Additionally, they 
tested in an olfactometer, whether odors play a role in prey – finding by P. macropilis required about 20 days to 
achieve reduction of the TSSM population on strawberry plants initially infested with 100 TSSM females per 
plant. TSSM – infested plants attack an average of 27.51 ± 1.0% of the predators recaptured per plant and 
uninfested plants attracted only 5.8 ± 1.0% per plant.  

In relation to immature stages of T. urticae, there were significant differences in the general mean of 
release levels which were 320.13, 175.20 and 110.10 for no-release, two individuals release and four 
individuals release, respectively in the first season. While these averages were 327.37, 180.10 and 
113.43 for no-release, two individuals release and four individuals release, respectively in the second 
season. For the investigation means, the number of immature stages increased with inspections. These 
averages were 75.00, 196.33 and 334.10 individuals per branch for the first, second and third 
inspections, respectively in the first season. These averages were 77.1, 203.9 and 339.9 individuals per 
branch for the first, second and third inspections, respectively in the second season. The general mean 
numbers of T. urticae immature stages were highly significant in the second season (206.97 individuals 
per branch) more than in the first season 201.81 individual per branch (Table 2). 

The numbers of immature stages of the predator T. capsicum were significantly increased with the level of 
release which were 0.0, 44.37 and 88.67 individuals per branch for no-release, two individuals release and four 
individuals release, respectively in the first season. But these averages increased in the second season to 46.9 
and 93.63 individuals per branch for two individuals release and four individuals release, while it remained 0.0 
with no-release. In relation to investigation means the number of immature stages of predatory mite significantly 
increased with the progress of inspections which was 14.67, 49.57 and 68.80 for the first, second and third 



262 
Res. J. Agric. & Biol. Sci., 9(6): 258-270, 2013 

 

 

inspections in the first season. For the second season these means were 15.67, 52.20 and 72.67 individuals per 
branch for the first, second and third inspections, respectively.  
 
Table 2: Number of Phytophagous mite and predatory mite immatures on branch of grapevine plant during 2011 and 2012 seasons 

Seasons Investigation Phytophagous mite Predatory mite 
Release levels Investigation 

Mean 
Season 

Mean 
Release levels Investigation 

Mean 
Season 
Mean 0 2 4 0 2 4 

2011 April 10th 119.00±1.53 65.00±1.53 41.00±2.08 75.00 C 201.81 b 0.00 14.70±0.88 29.30±0.88 14.67 c 44.34 b 
April 20 th 311.70±4.37 170.30±1.86 107.00±3.51 196.33 b 0.00 49.70±2.03 99.00±2.08 49.57 b 
April 30 th 529.70±3.38 290.30±3.71 182.30±2.73 334.10 a 0.00 68.70±1.45 137.70±3.38 68.80 a 
General 
Mean 

320.13 a 175.20 b 110.10 C 0.00 C 44.37 b 88.67 a  

2012 April 10 th 121.70 ±1.68 67.30±1.76 42.30±2.19 77.10 C 206.97 a 0.00 15.70±0.88 31.30±1.76 15.67 c 46.84 a 
April 20 th 322.70±2.85 177.30±1.45 111.70±2.96 203.90 b 0.00 52.30±2.19 104.30±1.20 52.20 b 
April 30 th 537.70±1.86 295.70±2.40 186.30±2.19 339.90 a 0.00 72.70±1. 86 145.30±2.73 72.67 a 
General 
Mean 

327.37 a 180.10 b 113.43 C 0.00 C 46.90 b 93.63 a  

 S I R S×I S×R I×R S×I×R 
Phytophagous 

mite 
*** *** *** n.s n.s *** n.s 

Predatory mite ** *** *** n.s * *** n.s
Details; S: Seasons,  I: Investigation, R: Release levels, n.s: not significant 

 

The general mean of the season mean was high in the second season which average 46.84 than the first 
season which was 44.34 individuals per branch (Table 2). Marshall and Lester (2001) mentioned that, the 
transfer of Typhlodromus pyri on grape leaves for biological control of Panonychus ulmi invineyards in Ontairo, 
Canada. They showed that, two transfer or release treatments were used with rates of 8.5 and 25.5 mobiles per 
vine, and their effect on the population of the vineyard pest P. ulmi was evaluated. They were concluded that, T. 
pyri was an effective biological control agent against P. ulmi and may be introduced by transferring leaves.           

Concerning the eggs of T. urticae, the general mean was clearly decreased with increasing  the level of 
release which were 575.10, 195.57 and 129.40 eggs per branch for no-release, two individuals release and four 
individuals release, respectively in the first season. These averages increased in the second season and reached 
to 582.23, 203.97 and 133.43 eggs per branch for no-release, two individuals release and four individuals 
release, respectively.  

The eggs numbers of T. urticae significantly increased with progress of the investigations which were 
140.3, 297.0 and 462.77 eggs per branch for the first, second and third inspections, respectively in the first 
season. These averages increased during the second season and reached to 142.1, 308.43 and 469.1 eggs per 
branch in the first, second and third inspections. Concerning, the season mean of T. urticae eggs this average 
was significantly increased during the second season which was 306.54 eggs per branch more than in the first 
season which reached 300.02 eggs per branch (Table 3).   

In relation to the predator eggs, the number of eggs significantly increased with increasing of release level, 
which were 0.0, 62.1 and 85.9 eggs per branch for no-release, two individuals release and four individuals 
release, respectively in the first season. These averages increased during the second season which were 65.57 
and 90.57 eggs per branch for two individuals release and four individuals release, but it was 0.0 with no-
release. For the investigation mean, the numbers of predatory mite were significantly increased with the 
progress of inspection which were 20.67, 53.33 and 74.0 eggs per branch during the first, second and third 
inspections in the first season. While these means increased during the second season and reached 21.8, 56.2 and 
78.13 eggs per branch in the first, second and third inspections. Concerning the season mean of T. capsicum 
eggs, this average was significantly increased during the second season which reached 52.04 eggs per branch 
more than in the first season which averaged 49.33 eggs per branch (Table 3).       

Concerning, the interaction between the studied factors in the case of T. urticae adults there was significant 
relation between investigation and release levels. Also, there was significant relation between the same factors 
with T. capsicum adults. For the immature stages of predatory mite, there was significant relation between 
season and release levels. Also, there was significant relation between investigation and release levels in case of 
immature stages of  T. urticae and predatory mite.  

Concerning the eggs of T. urticae, there was significant relation between season and investigation. Also, 
there was significant relation between investigation and release levels in case of eggs of T. urticae and T. 
capsicum.    

The highest reduction percentage of T. urticae adults was 58.86% with the release level two individuals/ 
branch on 20 April in the first season, while it was 67.72% with the release level four individuals/ branch on 10 
April in the first season. Concerning the immatures of T. urticae the highest reduction percentage was 45.38% 
with the release level two individuals/ branch at 10 April in the first season, whereas it reached 65.67% with the 
release level four individuals/ branch on 20 April in the first season. In relation to eggs of T. urticae the highest 
reduction percentage was 66.06% with the release level two individuals/ branch on 10 April in the first season, 
while it reached 81.20% with the release level four individuals/ branch on 20 April in the first season.      
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Table 3:  Number of Phytophagous mite and predatory mite eggs on branch of grapevine plant during 2011 and 2012 season  
Seasons Investigation Phytophagous mite Predatory mite 

Release levels Investigation 
Mean 

Season 
Mean 

Release levels Investigation 
Mean 

Season 
Mean 0 2 4 0 2 4 

2011 April 10th 269.00±4.04 91.30±1.45 60.60±1.20 140.30 C 300.02 b 0.00 20.70±0.88 41.30±0.88 20.67 c 49.33 b 
April 20 th 569.00±1.73 193.70±5.04 128.30±1.67 297.00 b 0.00 69.30±3.71 90.70±1.86 53.33 b

April 30 th 887.30±4.91 301.70±3.84 199.30±2.91 462.77 a 0.00 96.30±2.91 125.70±2.96 74.00 a 
General 
Mean 

575.10 a 195.57 b 129.40 C   0.00 C 62.10 b 85.90 a   

2012 April 10 th 270.30±2.73 94.30±1.76 61.70±1.45 142.10 C 306.54 a 0.00 21.70±1.45 43.70±1.45 21.80 c 52.04 a 
April 20 th 585.70±2.85 205.30±1.20 134.30±2.19 308.43 b 0.00 73.30±2.19 95.30±2.73 56.20 b

April 30 th 890.70±2.85 312.30±2.19 204.30±1.76 469.10 a 0.00 101.70±1.86 132.70±2.85 78.13 a 
General 
Mean 

582.23 a 203.97 b 133.43 C   0.00 C 65.57 b 90.57 a   

 S I R S×I S×R I×R S×I×R 
Phytophagous 

mite 
*** *** *** * n.s *** n.s

Predatory mite ** *** *** n.s n.s *** n.s 
 Details; S: Seasons, I: Investigation, R: Release levels, n.s: not significant 

 

Morphological Studies: 
 
Data in Table 4 show that, the infestation with T. urticae caused significant decrease in all morphological 

characters in most cases of the two seasons; i.e.,  branch length, number of leaves/branch, fresh weight of 
leaves/branch, dry weight of leaves/branch, fresh weight of stem/branch and dry weight of stem/branch  as well 
as average of leaf area. These decrements reached to 34.78, 5.22, 5.60, 1.87, 5.45, 1.76 and 41.15, respectively 
in the first season compared with control plants (uninfested ones), where these values reached to 88.80, 9.66, 
28.58, 7.53, 36.35, 7.39 and 86.97, respectively in the season. These results cleared that the relative losses of the 
aforementioned studied characters were (60.80, 46, 80.4, 75.2, 85, 76.2 and 52.7%). 
 
Table 4: Effect of infestation with phytophagous mite and releasing the predatory mite on some morphological characters of grapevine plant 

grown during  2011 and 2012 seasons 
Morphological  characters 

2011 growing season 
Characters 

 
 

Treatments 

Branch 
Length (cm) 

Number of 
leaves / 
branch 

Fresh weight 
of leaves / 
branch  (g) 

Dry weight 
of leaves / 
branch (g) 

Fresh weight 
of stem  / 
branch (g) 

Dry weight 
of stem  / 
branch (g) 

Average of 
leaf area (cm2) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Control 
(without 

Phytophagous 
or   predatory 

mite ) 

88.80  - 9.66  - 28.58  - 7.53  - 36.35  - 7.39  - 86.97  - 

Phytophagous 
and 4 

predators /  
branch 

81.47 8.3 8.78 9.1 25.52 10.7 6.26 16.9 33.61 7.5 6.67 9.7 83.47 4.0 

Phytophagous 
and 2 

predators /  
branch 

66.33 25.3 6.11 36.7 10.70 62.6 3.01 60.0 9.80 73.0 3.29 55.5 62.39 28.3 

Phytophagous 
without 

predators 

34.78 60.8 5.22 46.0 5.60 80.4 1.87 75.2 5.45 85.0 1.76 76.2 41.15 52.7 

L S D 0.05 4.02 - 0.99 - 1.12  - 0.80  - 1.70  - 0.97  - 3.69  - 
2012 growing season 

Control 
(without 

Phytophagous 
or   predatory 

mite ) 

103.23  - 11.77  - 30.96  - 8.08  - 41.54  - 8.40  - 103.04  - 

Phytophagous 
and 4 

predators /  
branch 

91.23 11.6 9.22 21.7 28.78 7.0 6.96 13.9 36.17 12.9 7.58 9.8 87.99 14.6 

Phytophagous 
and 2 

predators /  
branch 

78.53 23.9 7.89 33.0 14.25 54.0 3.23 60.0 13.93 66.5 3.93 53.2 70.44 31.6 

Phytophagous 
without 

predators 

38.57 62.6 6.22 47.2 8.04 74.0 2.12 73.8 7.91 81.0 2.48 70.5 53.65 47.9 

L S D 0.05 8.06  - 0.97  - 2.02  - 0.87  - 2.66  - 0.49  - 10.14  - 
 



264 
Res. J. Agric. & Biol. Sci., 9(6): 258-270, 2013 

 

 

Moreover, the above studied morphological characters reached to 38.57, 6.22, 8.04, 2.12, 7.91, 2.48 and 
53.65, respectively with infestation with T. urticae compared with control plants (uninfested ones), where these 
averages reached to 103.23, 11.77, 30.96, 8.08, 41.54, 8.40 and 103.04, respectively in the second season. 

These results were in agreement with (Mohamed 1999) on olive trees, (Radwan 2003) on mango and guava 
trees, (Mohamed 2004) on anna apple trees, Mohamed and Asfoor (2004) on Ficus nitida and Mohamed & 
Goma’a (2007) on guava seedlings and trees.  

Whereas when releasing the predator T. capsicum with an average of two individuals/branch and four 
individuals/branch due to decrease the harmful effect of T. urticae on the aforementioned studied morphological  

characters which improved to 66.33&78.53, 6.11&7.89, 10.70&14.25, 3.01&3.23, 9.80&13.93, 3.29&3.93 
and 62.39&70.44 for the first and the second seasons, respectively at the level of two individuals/branch. 

The same results stated also that the relative losses of these studied morphological characters decreased to 
levels 25.3&23.9, 36.7&33, 62.6&54, 60&60, 73&66.5, 55.5&53.2 and 28.3&31.6% for the first and the second 
seasons, respectively, but these measurements improved more with the level of releasing four individuals/branch 
for the two studied seasons, where reached to 81.47&91.23, 8.78&9.22, 25.52&28.78, 6.26&6.96, 33.61&36.17, 
6.67&7.58 and 83.47&87.99, respectively. 

The relative losses of the studied morphological characters decreased and reached to 8.3&11.6, 9.1&21.7, 
10.7&7, 16.9&13.9, 7.5&12.9, 9.7&9.8 and 4&14.6% for the first and second seasons, respectively. 
 
Physiological Studies: 
 
Photosynthetic pigments:  

 
Data in Table 5 show that the infestation with T. urticae due to suck plant juice led to significant decrease 

in chlorophyll a,b and total (a+b). These values were 0.717, 0.350 and 1.067 mg/gm fresh weight, compared 
with 0.985, 0.590 and 1.575 mg/gm fresh wt., respectively for control in the first season. But these averages 
were 0.738, 0.377 and 1.115 for the aforementioned measurements, respectively compared with 1.084, 0.664 
and 1.748, respectively for control in the second season. The percentages of losses were (27.2&93.2, 40.7&43.2 
and 32.3&36.2%) for the abovementioned values in the two seasons, respectively. 

The reduction in the chlorophyll contents correlated with the level of feeding injury for grapevine, loss of 
chlorophyll due to P. ulmi and T. urticae infestation has been shown by (Schropp et al. 1982) ; Rilling and 
During 1990). Some authors, however, found only minor changes, even in severely damaged leaves by T. 
urticae  (Poskuta et al.; 1975 on strawberry; Kolodziej et al. 1979 on strawberry and chrysanthemum;  Sances et 
al. 1979 on strawberry).   

Whereas when releasing the predatory mite with an average of two individuals/branch and four 
individuals/branch due to improve of chlorophyll a, chlorophyll b, and chlorophyll (a+b), which reached 
0.818&0.937, 0.447&0.539 and 1.265&1.476, respectively for two levels of releasing in the first season. These 
values were 0.822&1.019, 0.447&0.583 and 1.269&1.602, respectively in the second season. 

From these results, it can be concluded that, the relative losses of these studied physiological characters 
decreased to levels (17&24.2, 24.2&32.7 and 19.7&27.4%) for the first and second seasons, respectively at the 
level of two individuals/branch. Whereas, these studied characters improved to (4.9&6, 8.6&12.2 and 
6.3&8.4%) for the first and second seasons, respectively at the level of four individuals/branch. 
 
Total carbohydrates: 
 

Data in Table 5 show that, the total carbohydrates was affected by decreasing chlorophyll. The infestation 
with T. urticae  due to significant decrease in total carbohydrates in two studied seasons which averaged 19.02 
and 20.03% for the first and second seasons, respectively compared with 23.70 and 24.88% in control during the 
two seasons, respectively. The percentages of losses in total carbohydrates were 19.7 and 19.5% for the first and 
second seasons, respectively. 

Andersen (1947) studies the effect of P.ulmi at carbohydrates on apple. Also Ferree and Hall (1980) 
investigated the effect of T. urticae on carbohydrates of apple. 

While releasing of predatory mite with an average of two individuals/branch and four individuals/branch 
improve this studied character which reached 20.33& 21.66% on the first and second season, respectively with 
level of two individuals/branch which due to decrease in percentages of losses to 14.2&12.9% for two seasons, 
respectively. 

More improvement happened with level of four individuals / branch which the studied character reached 
22.64&24.14% in the first and second seasons, respectively. The percentages of losses more decreased to 
4.5&3% in two seasons, respectively.  
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Table 5: Effect of infestation with phytophagous mite and releasing the predatory mite on some physiological characters of grapevine plant 
grown during 2011 and 2012 seasons. 

Physiological  characters 
2011 growing season 

Characters 
 
 

Treatments 

Chlorophyll a 
(mg/g F. W.) 

Chlorophyll 
b (mg/ g  F. 

W.) 

Chlorophyll a 
+ b (mg/ g  F. 

W.) 

Total 
Carbohydrates 

(%) 

Nitrogen (%) Phosphor (%) Potassium 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Mean Loss 
(%) 

Control 
(without 

Phytophagous 
or   predatory 

mite ) 

0.985  - 0.590  - 1.575  - 23.70  - 2.24  - 0.34  - 1.88  - 

Phytophagous 
and 4 

predators /  
branch 

0.937 4.9 0.539 8.6 1.476 6.3 22.64 4.5 2.05 8.5 0.32 5.9 1.75 6.9 

Phytophagous 
and 2 

predators /  
branch 

0.818 17.0 0.447 24.2 1.265 19.7 20.33 14.2 1.93 13.8 0.25 26.5 1.66 11.7 

Phytophagous 
without 

predators 

0.717 27.2 0.350 40.7 1.067 32.3 19.02 19.7 1.44 35.7 0.19 44.1 1.40 25.5 

L S D 0.05 0.052  - 0.082  - 0.082  - 2.57  - 0.52  - 0.08  - 0.14  - 
2012 growing season 

Control 
(without 

Phytophagous 
or   predatory 

mite ) 

1.084  - 0.664  - 1.748  - 24.88  - 2.62  - 0.37  - 1.98  - 

Phytophagous 
and 4 

predators /  
branch 

1.019 6.0 0.583 12.2 1.602 8.4 24.14 3.0 2.52 4.0 0.36 2.7 1.78 10.1 

Phytophagous 
and 2 

predators /  
branch 

0.822 24.2 0.447 32.7 1.269 27.4 21.66 12.9 2.09 17.1 0.27 27.0 1.65 16.7 

Phytophagous 
without 

predators 

0.738 93.2 0.377 43.2 1.115 36.2 20.03 19.5 1.82 27.8 0.21 43.2 1.50 24.2 

L S D 0.05 0.082  - 0.116  - 0.142  - 1.05  - 0.76  - 0.05  - 0.08  - 
 

N, P and K ratios: 
 

Concerning N, P and K ratios, the infestation with T. urticae affected significantly the ratios of N, P and K 
during the two seasons of study. This reduction was accompanied by decreasing in plant sap which caused by 
feeding of T. urticae. The ratios of N, P and K in the first season were 1.44, 0.19 and 1.40, respectively, but 
these values were 1.82, 0.21 and 1.50, respectively in the second season compared with 2.24, 0.34 and 1.88 with 
control treatment in the first season, whereas these averages were 2.62, 0.37 and 1.98, respectively with  control 
in second season. 

The percentages of losses were 35.7, 44.1 and 25.5% & 27.8, 43.2 and 24.2%, in the first and second 
seasons, respectively. 

Obtained results were in agreement with that obtained by Herbert and Butler (1973) which studied the 
effect of P.ulmi at N, P and K on apple, Ferree and Hall (1980) which stated the effect of T. urticae at N on 
apple and (Hildebrand et al.1986) which studied the effect of T. urticae at N and P on soybean. These authors 
cleared the decrease in the studied ratios.  

Tawfik (1985) stated that there were significant decreases in N% in leaves of orange as result of being 
infested with Parlatoria ziziphi (reached 22%). Tawfik (1996) recorded significant decreases of N%. Navel and 
Valencia orange varieties reached 28.62 and 22.87%, respectively as result of infestation with Lepidosaphes 
beckii. Mohamed (1999) recorded a reduction in N% of olive leaves, when infested with Hemiberlesia latania 
by 28.91% compared with the unifested ones. Mohamed and Asfoor (2004) recorded reduction of 10.45 and 
13.81% in nitrogen of two oranges varieties as a result of sever infestation by Aoniella aurantii. Mohamed and 
Goma’a (2007) stated that leaf dry weight and Nitrogen% leaves of guava seedling infested by Icerya 
sychellarum and Pulvinaria psidii were decrease significantly effect compared with those infested by H. latania 
and uninfested leaves. 
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On the other hand, when releasing the predator predatory mite with an average of two individuals/branch 
and four individuals/branch lead to improve of studied physiological characters which recorded 1.93, 0.25, 1.66 
for N, P, K, respectively in the first season with level of two individuals/branch, while these averages were 2.09, 
0.27, 1.65, respectively in the second season with the same level of releasing. 

The relative losses of these studied physiological characters decreased to levels 13.8&17.1, 26.5&27, 
11.7&16.7% for the first and second seasons, respectively at the level of two individuals/branch. 

Whereas these studied characters improved to 2.05, 0.32 , 1.75, respectively in the first season but were 
2.52, 0.36, 1.78, respectively in the second season with the level of four individuals/branch. The relative losses 
of these studied physiological characters which more decreased to level 8.5&4, 5.9&2.7, 6.9&10.1% in the first 
and the second seasons, respectively. 
 
Anatomical Studies: 

 
The effect of infestation with  phytophagous mite and  releasing of the predatory mite on internal structure of 
stem: 

 
The present observations represent the effect of infestation by T. urticae on the internal structure of the stem 

(Table 6 and Fig. 1). The diameter of the whole section decreased from 6481.6μ for uninfested stem to 3574.4μ 
for infested one. This reduction was accompanied by decrease in cortex layers, fiber strands thickness, vascular 
cylinder and pith diameter. 

In addition, there was decrease in diameter of xylem vessel average from 109.2μ in control to 67.0μ in 
infested plant. The decreases in both phloem  and xylem zones thickness and diameter of xylem vessel were due 
to feeding of T. urticae on plant sap. Finally, decreases in aforementioned characters led to decrease in the 
whole section. These results agree with that obtained by Mohamed and Goma’a (2007). They studied the effect 
of infestation by P.psidii on internal structure of guava stem  and stated that the infestation caused decrease of 
whole section, periderm thickness, cortex layers, vascular cylinder and pith. In this connection, Chen et al. 
(2003) studied the bark anatomy of Kerria lacca and showed that, the periderm, cortex and phloem layers were 
thin in addition to small sieve tube density in the infested stem compared with the unifested one.  

Chen et al. (2004),  working on lacca insect to host branch in foraging, showed decreasing in periderm, 
cortex and vascular cylinder. Whereas when releasing the predatory mite with an average of two 
individuals/branch and four individuals/branch improved the structure parameters for stem (stem diameter, 
cortex thickness, fiber strands thickness, phloem zone thickness, xylem zone thickness, pith diameter and 
diameter of xylem vessel) especially with level of four individuals/branch which reached (5914, 195, 298.2, 
254.2, 610.8, 4560 and102.2μ), respectively compared to infested plants with T. urticae without predators which 
reached (3574.4, 131, 136, 120.4, 330.6, 2859.2 and 67μ), respectively for aforementioned characters. This 
enhancement for these characters due to decrease of T. urticae numbers caused by predation of predatory mite 
for this pest. 

 
Table 6: Effect of infestation with phytophagous mite and releasing the predatory mite on measurements in microns of certain histological features in transverse sections through the 

middle part of the fourth upper internode of grapevine plant green main stem grown during 2012 season 
Control 
as 100 

diameter 
of 

xylem 
vessel   

average 
(µ) 

Control 
as 100 

Pith 
diameter 

(µ) 

Control 
as 100 

Xylem 
zone 
thick. 
(µ) 

Control 
as 100 

Phloem 
zone 
thick. 

(µ) 

Control 
as 100 

Fiber 
strands 
thick. 
(µ) 

Control 
as 100 

Cortex 
thick. 
(µ) 

Control 
as 100 

Stem 
diameter 

(µ) 

Characters 
 

Treatments 

100.00109.2 100.00 4780.0 100.00907.0100.00298.6100.00298.4100.00 199.4 100.00 6481.6 Control 
(without 

Phytophagous 
or  predatory 

mite ) 
93.59 102.2 95.40 4560.0 67.34 610.8 85.13 254.2 99.93 298.2 97.79 195.0 91.24 5914.0 Phytophagous 

and 4 
predators / 

branch 
68.68 75.0 77.74 3715.8 43.64 395.8 41.93 125.2 57.57 171.8 95.59 190.6 70.92 4597.0 Phytophagous 

and 2 
predators / 

branch 
61.3667.0 59.82 2859.2 36.45330.640.32120.445.58136.065.70 131.0 55.15 3574.4 Phytophagous 

without 
predators 

 

Effect of infestation with phytophagous mite and  releasing of the predatory mite on internal structure of leaf 
blade: 

 
It is clear from Table 7 and Fig. 2 that infestation by T. urticae decreased the midrib parameters (midrib 

thickness & width, average diameter of vascular cylinder and average diameter of xylem vessel) which reached 
to 68.57, 59.28, 63.75 and 79.71%, respectively compared with control (100%). This reduction was 
accompanied by decrease in thickness of vascular cylinder and average of diameter vessel in stem. On the other 
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hand, blade parameters (blade thickness, palisade tissue thickness and spongy tissue thickness) increased to 
(576, 179.1 and 301.65μ) compared with control plants (492.45, 111.30 and 254.85μ). The increment in blade 
parameters may be lead to feeding of T. urticae caused enlargement palisade and spongy tissues. Bay attention 
that, feeding of T. urticae on leaf blade due to destroy palisade and spongy tissues as cleared in Fig. (2.H). This 
damage was not clear in control and when releasing the predator with level of four individuals/branch (Fig 
2.C&E). These results agree with that obtained by Rilling and During (1990) which stated that, feeding of 
P.ulmi on grapevine leaves caused severely damaged spongy mesophyll and parts of the palisade layer. While 
releasing the predatory mite with an average of four individuals/branch and two individuals/branch due to 
enhance in the midrib parameters ( Fig. 2 C and E) especially with level of four individuals/branch which 
reached (1916.55, 1783.95, 1297.50 and 41.25μ), respectively compared to that averages recorded in case of 
infested plants by T. urticae without predator (1327.5, 1094.23, 841.5 and 33.0 μ).  

From the previous results it  could be concluded that, the control of the two-spotted spider mite, T. urticae 
on grapevine by using predatory mite as a biocontrol agent in order to decrease the harmful effects of T. urticae 
on some botanical characters of grapevine plants is possible. 

 

 
Fig. 1: Transverse sections of grapevine stem as affected by infestation with phytophagous mite and releasing  
           predatory mite. Scale bars 0.5 mm 

A:  Control (without Phytophagous or   predatory mite) 
B: Phytophagous and 4 predators / branch 
C: Phytophagous and 2 predators / branch 
D: Phytophagous without predators 
Details: co, cortex; f st, fiber strands; ph, phloem; s x, secondary xylem; p x, primary xylem and p, pith. 

 
Table 7: Effect of infestation with phytophagous mite and releasing the predatory mite on measurements in microns of certain histological features in transverse sections through the leaf 

blade of the fourth upper leaf on grapevine plant green main stem grown during 2012 season   
Control 
as 100 

Spongy 
tissue 
thick. 

(µ) 
 

Control 
as 100 

Palisade 
tissue 
thick. 
(µ) 

 

Control 
as 100 

Blade 
thick. 
(µ) 

 

Control 
as 100 

Average 
diameter 

of 
xylem 
vessel   

(µ) 

Control 
as 100 

Average 
diameter 

of 
vascular 
cylinder  

(µ) 

Control 
as 100 

Midrib 
width 

(µ) 

Control 
as 100 

Midrib 
thick. 
(µ) 

 

Characters 
 

Treatments 

100.00254.85 100.00 111.30 100.00492.45100.0041.40100.001320.00100.00 1845.75 100.00 1935.90 Control 
(without 

Phytophagous 
or  predatory 

mite ) 
102.06 260.10 107.68 119.85 100.89 496.85 99.64 41.25 98.30 1297.50 96.65 1783.95 99.00 1916.55 Phytophagous 

and 4 
predators / 

branch 
108.48 276.45 125.88 140.10 111.85 550.80 96.01 39.75 88.07 1162.50 87.96 1623.60 88.71 1717.35 Phytophagous 

and 2 
predators / 

branch 
118.36301.65 160.92 179.10 116.97576.0079.7133.0063.75841.5059.28 1094.23 68.57 1327.50 Phytophagous 

without 
predators 
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Fig. 2: Transverse sections of grapevine leaf midrib (Scale bars 0.5 mm) and leaf blade (Scale bars 0.5 mm) as  
           affected by infestation with Phytophagous mite  and releasing Predatory mite. 

 A and B:  Control (without Phytophagous or   predatory mite) 
 C and D:  Phytophagous and 4 predators / branch 
 E and F:  Phytophagous and 2 predators / branch  
 G and H: Phytophagous without predators  
 Details: u ep, upper epidermis; pal, palisade tissue; spo, spongy tissue; b r, blade region; v c, vascular 

cylinder; m r, midrib region and d m t, destroyed mesophyll tissue   
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