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ABSTRACT 
 

The present experiments were carried out during two consecutive years (2016/17 and 2017/18) to 

determine the effect of cardinal directions of tree, strata of tree, and leaf surfaces of mango trees on numbers 

of P. oleae at Esna district, Luxor Governorate, Egypt. The results obtained that, P. oleae occurred on all 

mango tree directions in all stratums of mango tree, and on surfaces of leaf on all the sampling days of the 

study. P. oleae prefers the upper surface on the bottom stratum of tree in southeastern side, which had the 

largest numbers of population allover the year during the two years of study. There were highly significant 

differences between the mean numbers of P. oleae on different cardinal directions of tree, and between the 

different stratums of tree, as well as between leaf surfaces during the two successive years, when the data 

were evaluated for combined effects of each whole year. Also, the results revealed that the months of 

autumn and summer were the most favorable seasons for P. oleae activity, multiplication and distribution 

through the two successive years. The results of this research can be used to draft monitoring methods for 

this pest and establishing IPM strategies for P. oleae. 

Keywords: Parlatoria oleae, population density, distribution patterns, directional preference, mango trees. 

 

INTRODUCTION 
 

In Egypt, mango trees (Mangifera indica L.) are 

subjected to infestation by several different pests. Among 

these pests, the plum scale insect, Parlatoria oleae is 

considered one of the most destructive pests of mango trees 

(Bakr et al., 2009). This pest species injures the mango tree 

shoots, twigs, leaves, branches and fruits by sucking out 

plant sap with the its mouth parts, subsequently causing 

deformations, defoliation, drying up of young twigs, 

dieback, poor blossoming, death of twig by the action of the 

toxic saliva and so affecting the commercial value of fruits 

where it causes conspicuous pink blemishes around the 

feeding sites of the scales. A characteristic symptom of 

infestation by pest is the appearance and accumulation of its 

scales on attacked mango parts (El-Amir, 2002 and Hassan 

et al., 2009). 

For the success of crop management control 

program, it is essential to know in detail information 

concerning the distribution patterns of the pest. Cardinal 

directions of sections of the mango trees influence the flight 

and dispersal patterns of insects. Most insects move on the 

east-west axis, rather than the north-south axis (Bancroft, 

2005). This dispersal habit of insects helps in formulating 

particular monitoring and management methods for pest 

control. Monitoring plantations affected by pests helps 

formulate pest management approaches (Karar et al., 2013). 

No information is available in the literature 

concerning the distribution of P. oleae. The objective of this 

study was to estimate the distribution pattern of P. oleae in 

relation to the cardinal directions of tree, different strata of 

tree, and leaf surfaces of mango trees during two successive 

years (2016/17 and 2017/18) at Esna district, Luxor 

Governorate.  
 

MATERIALS AND METHODS 
 

The present experiments were conducted on mango 

trees in private orchard of about five feddans, on 10 years-

old at Esna district, Luxor Governorate from September 

2016 to August 2018, to determine of the factors affecting 

behaviour patterns of P. oleae. Ten mango trees, almost 

uniform and of similar in size, height, vegetative growth and 

received the same horticultural practices, were selected and 

labeled. These randomly chosen mango trees did not receive 

any pesticidal control measures were used before and during 

the period of investigation, and sampling was conducted at 

half monthly intervals. Each tree was divided into four 

sections, depending on the cardinal directions (i.e. east, west, 

north, and south) the sections faced. The rate of infestation 

was measured at three strata per tree of each direction. All 

sampling was conducted from 28800 leaves i.e. (10 trees x 4 

directions x 3 strata x 5 leaves x 48 dates) over a two-year 

period from the terminal shoots of the tree. Samples were 

preserved in paper bags and transferred to the laboratory, 

where they were examined under a stereo-microscope. 

Numbers of total P. oleae individuals in different cardinal 

directions, and different strata, on different leaf surfaces of 

mango trees were accurately counted and recorded, and then 

samples were individually sorted together opposite to each 

inspected date. 
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The most cardinal direction preferred by P. oleae 

could be determined by applying the following formula 

(Mahmoud, 1981):  

F1 =E –W                           F2= N – S             tan.Q = F2 / F1 
F1: Mean number of insects counted on the eastern direction of the 

mango trees, minus the number of insects counted on the western 

direction of the mango trees, if the former is higher, and the 

reverse if the latter is higher. 

F2: Mean number of insects counted on the northern direction of the 

mango trees, minus the number of insects counted on the 

southern direction, if the former is higher, and the reverse applies 

if the insect number in south direction is higher. The figure 

obtained represents the tangent: the corresponding values of 

which was obtained from the mathematical table. 

tan.Q: Tan of the angle between the two forces. 
 

The seasonal mean numbers of total population of P. 

oleae per mango leaf ± standard error (S.E.) was considered 

in this study to express the population density of pest. Spring 

season viz. (March, April and May months), summer (June, 

July and August), autumn (September, October and 

November) and winter (December, January and February). 

Data were analyzed using randomized complete block 

design with ten replicates using MSTATC Program software 

(1980). All obtained data were depicted graphically by 

Microsoft Excel 2010. 
 

RESULTS AND DISCUSSION 
 

Leaves samples of mango trees infested with P. oleae 

to estimate insect population density showed considerable 

variations in its behavior patterns. These remarkable 

observations may elucidate that insect distribution is 

regulated by other factors rather than wind direction and 

velocity which is known as an important factors in this 

concern. The following factors were evaluated as affecting 

the insect distribution and spread in mango orchards: 

A- Cardinal directions of mango tree (horizontal distribution): 

The monthly mean numbers of P. oleae on cardinal 

directions of mango tree, from September, 2016 until mid of 

August, 2018 were determined in Table (1). The general 

average for population was higher for the eastern direction 

(108.2 ± 4.6 and 123.4 ± 5.1 individuals per leaf), followed 

by southern site (105.8 ± 4.7 and 120.5 ± 5.2 insects per leaf). 

But, the north direction had the lowest numbers by pest 

(101.8 ± 4.1 and 116.2 ± 4.7 individuals per leaf). The west 

site had a moderate numbers of P. oleae with (104.5 ± 4.4 

and 119.1 ± 4.9 individuals per leaf).  

During a two-year period of study, the average 

numbers of P. oleae individuals per leaf were highest in the 

autumn (135.0 ± 3.2 and 142.1 ± 3.3), followed by summer 

(118.5 ± 3.2 and 128.5 ± 4.1), spring (91.5 ± 2.8 and 116.0 ± 

2.8) and winter (75.2 ± 2.6 and 92.5 ± 6.0) for  two 

successive years, respectively. As well as, the population size 

of insect during the second year of (2017/18) as general 

average (119.8 ± 2.5) was higher than the preceding year 

(2016/17) with a general average (105.1 ± 2.2) in Table (1). 

Furthermore, the leaves sampled from the east side of 

the mango trees harbored the heaviest infestation i.e. (25.73 – 

25.75% of the total P. oleae population, followed by the 

south direction (25.17 – 25.16%), west (24.87 – 24.85%), and 

finally by the north side (24.23 – 24.25%) during 2016/17 

and 2017/18, respectively are represented in Table (1). 

 

Table 1. Mean numbers of P. oleae total population occurred in different directions of mango during the two 

successive years (2016/17 and 2017/18): 

Y
ea

rs
 

Seasons 
Mango tree directions 

Total 
Mean ± 

S.E. 
L.S.D. 

%5 
% From overall seasonal total 

North South East West 
Average no. of P. oleae individuals per  leaf  ± S.E. North South East West 

2
0
1
6
 /
 1

7
 Autumn 131.1 ± 5.6 135.1 ± 7.7 139.3 ± 5.9 134.7 ± 7.0 540.1 135.0 ± 3.2 4.08 ** 24.27 25.02 25.78 24.93 

Winter 73.4 ± 4.9 76.1 ± 5.8 74.6 ± 5.5 76.8 ± 5.2 300.8 75.2 ± 2.6 N.S. 24.40 25.28 24.79 25.52 
Spring 90.7 ± 5.8 92.2 ± 6.5 93.6 ± 5.4 89.7 ± 5.3 366.1 91.5 ± 2.8 N.S. 24.78 25.18 25.54 24.50 

Summer 112.1 ± 5.4 119. 8 ± 7.4 125.3 ± 6.2 116.9 ± 6.6 474.1 118.5 ± 3.2 3.81 ** 23.65 25.26 26.43 24.66 
General average 101.8 ± 4.1 105.8 ± 4.7 108.2 ± 4.6 104.5 ± 4.4 420.3 105.1 ± 2.2 2.18 ** 24.23 25.17 25.73 24.87 

2
0
1
7
 /
 1

8
 Autumn 138.0 ± 5.8 142.1 ± 7.7 146.6 ± 6.1 141.7 ± 7.2 568.5 142.1 ± 3.3 4.21 ** 24.28 24.99 25.79 24.93 

Winter 90.2 ± 11.8 93.5 ± 12.8 91.8 ± 12.5 94.5 ± 12.5 369.9 92.5 ± 6.0 N.S. 24.39 25.26 24.81 25.54 
Spring 115.1 ± 6.0 116.7 ± 6.8 118.5 ± 5.1 113.6 ± 5.0 463.8 116.0 ± 2.8 N.S. 24.81 25.16 25.55 24.49 

Summer 121.4 ± 7.4 129.9 ± 9.1 136.5 ± 8.0 126.4 ± 8.3 514.2 128.5 ± 4.1 4.31 ** 23.61 25.25 26.55 24.59 
General average 116.2 ± 4.7 120.5 ± 5.2 123.4 ± 5.1 119.1 ± 4.9 479.1 119.8 ± 2.5 2.41 ** 24.25 25.16 25.75 24.85 

L.S.D.: Least significant difference;    * significant for P ≤ 0.05; ** significant for P ≤ 0.01; N.S. = Non Significant. 
 

The results showed that there were highly significant 
differences between cardinal directions for each of the 
seasons, except in the winter and spring seasons were 
insignificant differences through the two consecutive years, 
when the comparisons were directed for each season 
separately. As well as, highly significant differences were 
observed between cardinal directions for the comparisons of 
combined effect for the whole year were recorded in each of 
year from the two years (2016-2018). These results were 
agreeable with Hassan et al. (2009) they recorded that 
autumn months was the optimum season for P. oleae activity. 

Based on current results for the two years of 
investigation, and mainly relying on the significant 
differences concluded that the eastern and southern sides of 
the mango tree appears to be more preferred for infestation 
with P. oleae and highest population than the other sides. The 
differences of distribution might be attributed to the pooled 

effect of the wind direction and the duration of leaves 
exposure to the sun rays (Eraki, 1998).  

The results indicated that, in both years of study, P. 
oleae preferred the east southern direction (Fig., 1). We may 
therefore conclude that P. oleae prefer to concentrate on the 
southeastern side of the mango tree usually being more 
subjected to sun and relatively warmer than the other sides. 
This result is of great value when planning for chemical 
control programs against this insect. These results were 
agreeable with El-Amir (2002) in Qaliobiya, Egypt, reported 
that the east direction followed by the south one were the 
most preferable directions for P. oleae on olive trees 
compared with north or west ones. Bakry (2014) in Luxor, 
Egypt, who found that Parlatoria blanchardii prefers 
southeastern sides of date palm trees as compared the other 
directions. On the contrary, Asfoor (1997) reported the other 
directions (i.e. north and west) to be preferred by P. oleae on 
apple trees.   
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Fig. 1. Directional preference of A. tubercularis population on date palm tree at Esna district, Luxor Governorate 

during the two successive years of (2017/2018 and 2018/2019). 
 

B- Stratums of mango tree (vertical distribution): 
Results depicted in Table (2), indicated that the 

bottom stratum leaves of tree was the most preference strata 

by the plum scale insect, P. oleae as general average with 

(130.7 ± 5.4 and 149.2 ± 6.1 of individuals per leaf), followed 

by the middle stratum leaves (120.4 ± 5.0 and 137.5 ± 5.6 of 

scale), and the top stratum leaves had the lowest population 

density by insect as mean (64.2 ± 3.1 and 72.7 ± 3.2 of 

individuals per leaf) during the two years, respectively. 

Analysis of variance indicated that there were highly 

significant differences between the population means at the 

three strata for each of the seasons. Also, highly significant 

differences were recorded between different stratums for 

comparisons of combined effect for the whole year during the 

two years (2016-2018) are represented in Table (2). 

  
 

Table 2. Mean numbers of P. oleae total population in the different strata of mango tree through the two 

consecutive years of (2016/17 and 2017/18) 

Y
ea

rs
 

Seasons 
Mango tree strata 

Total 
Mean ± 

 S.E. 
L.S.D. 

%5 
% From overall seasonal total 

Bottom Middle Top 

Average no. of P. oleae individuals per  leaf  ± S.E. Bottom Middle Top 

2
0
1
6
 /
 1

7
 Autumn 166.9 ± 7.7 153.8 ± 7.1 84.4 ± 4.8 405.1 135.0 ± 7.2 5.08 ** 41.19 37.97 20.84 

Winter 95.6 ± 7.0 88.2 ± 6.6 41.8 ± 2.5 225.6 75.2 ±  5.1 4.32 ** 42.37 39.09 18.54 
Spring 114.0 ± 7.0 104.7 ± 6.4 55.9 ± 4.1 274.6 91.5  ± 5.4 3.84 ** 41.51 38.13 20.36 

Summer 146.3 ± 7.6 134.8 ± 7.0 74.5 ± 4.5 355.6 118.5 ± 6.5 5.37 ** 41.14 37.92 20.94 
General average 130.7 ± 5.4 120.4 ± 5.0 64.2 ± 3.1 315.2 105.1 ± 3.6 2.57 ** 41.46 38.19 20.35 

2
0
1
7
 /
 1

8
 Autumn 175.7 ± 7.9 161.9 ± 7.2 88.9 ± 4.9 426.4 142.1 ± 7.5 5.24 ** 41.20 37.96 20.84 

Winter 117.7 ± 16.0 108.7 ± 14.9 51.1 ± 6.3 277.5 92.5 ± 8.9 7.03 ** 42.42 39.17 18.40 
Spring 144.8 ± 7.5 133.1 ± 6.9 70.1 ± 3.2 347.9 116.0 ± 6.5 4.53 ** 41.62 38.25 20.14 

Summer 158.6 ± 9.8 146.2 ± 9.1 80.9 ± 5.7 385.6 128.5 ± 7.5 6.00 ** 41.12 37.91 20.97 
General average 149.2 ± 6.1 137.5 ± 5.6 72.7 ± 3.2 359.3 119.8 ± 4.1 2.87 ** 41.52 38.25 20.23 

 

The largest number of P. oleae individuals were 

found during the autumn months at the bottom stratum leaves 

of tree were (166.9 ± 7.7 and 175.7 ± 7.9 individuals per 

leaf), followed dissentingly by the middle and top stratum 

leaves of mango tree. The population densities recorded that 

the average of P. oleae per leaf
 
were (153.8 ± 7.1 and 161.9 ± 

7.2) and (84.4 ± 4.8 and 88.9 ± 4.9 individuals per leaf) 

through the two successive years, respectively (Table, 2).  

The bottom stratum leaves of tree had the highest 

numbers of P. oleae, and accounted for 41.46 and 41.52% 

through the two successive years, respectively, followed by 

the middle stratum of the tree (38.19 and 38.25% of the total 

number of P. oleae, in 2016/17 and 2017/18, respectively), 

and the top stratum leaves of tree was the least affected by the 

pest (20.35 and 20.23% of the total P. oleae individuals, in 

2016/17 and 2017/18, respectively (Table, 2). Overall, the 

percentages of the total number of P. oleae on strata of tree in 

the two years of the study were similar, which may be 

because the climatic factors were very similar during the two 

years (2016/17 and 2017/18). 

In general, the bottom stratum leaves of mango tree 

had the highest numbers of P. oleae in all seasons of both 

years of the study. The differences in distribution behaviour 

of P. oleae on the stratums of tree may be due to the 

differences in the climatic factors and other factors. 

Additionally, the bottom stratum leaves of tree provide good 

shelter for P. oleae especially in the sensitive developmental 

stages. The results indicate that P. oleae prefer the bottom 

stratum of mango tree over the middle or apical strata. These 

results agree with that obtained by Draz et al. (2011) at El- 

Behaira Governorate, Egypt,  however with different insect 

species and different host, also reported that the population of 

the purple scale insect,  Lepidosaphes beckii  prefers the 

middle stratum of navel orange trees as preferable site for 

feeding, developing and multiplications of nymphs and or 

adults. Bakry (2014) in Luxor, Egypt, reported that P. 

blanchardii prefers bottom level of the date palm leaves than 

the other levels. 

C- Leaf surface: 

The upper surfaces of mango leaf had higher numbers 

of P. oleae individuals than the lower ones (Table, 3). The 

overall mean number for this pest per leaf on the upper 

surface was 60.6 ± 3.1 and 69.0 ± 3.4 individuals during two 

consecutive years of study, respectively. However, the 

general mean number of P. oleae on the lower surfaces of 

leaf was 44.5 ± 1.6 and 50.8 ± 1.9 individuals for two years, 

respectively.  
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Insect population of P. oleae on the upper surface of 

leaf comprised (57.66 and 57.60%) of the total number of 

insects. On the other hand, the percentages of P. oleae 

individuals recorded on the lower surface of leaf were (42.34 

and 42.40%) for two years, respectively. Generally, the 

percentages of P. oleae individuals on the different leaf 

surfaces in each of the two study years were similar, which 

may due to the fact that climatic factors during the two years 

were very similar, as shown in Table (3). 

 

Table 3. Mean numbers of P. oleae total population occurred on the surfaces of mango leaf during the two 

successive years of (2016/17 and 2017/18) 

Y
ea

rs
 

Seasons 

Mango leaf surfaces 

Total Mean ± SE 
L.S.D.  

%5 

% From overall 
seasonal total Upper Lower 

Average no. of P. oleae individuals per  leaf  ± S.E. 
Upper 
surface 

Lower 
surface 

2
0
1
6
 /
 1

7
 Autumn 78.0 ± 4.0 57.1 ± 2.7 135.0 67.5 ± 3.2 2.89 ** 57.74 42.26 

Winter 38.7 ± 4.3 36.5 ± 1.7 75.2 37.6 ± 2.3 1.67 * 51.46 48.54 
Spring 54.2 ± 5.1 37.3 ± 1.6 91.5 45.8 ± 3.2 3.34 ** 59.26 40.74 

Summer 71.4 ± 4.1 47.1 ± 2.9 118.5 59.3 ± 3.5 2.77 ** 60.27 39.73 
General average 60.6 ± 3.1 44.5 ± 1.6 105.1 52.5 ± 1.9 1.33 ** 57.66 42.34 

2
0
1
7
 /
 1

8
 Autumn 82.0 ± 3.9 60.1 ± 3.0 142.1 71.1 ± 3.3 2.94 ** 57.69 42.31 

Winter 49.1 ± 8.7 43.4 ± 3.9 92.5 46.2 ± 4.7 3.39 ** 53.11 46.89 
Spring 67.3 ± 4.7 48.6 ± 3.6 116.0 58.0 ± 3.5 3.13 ** 58.06 41.94 

Summer 77.5 ± 5.5 51.0 ± 3.3 128.5 64.3 ± 4.2 3.13 ** 60.32 39.68 
General average 69.0 ± 3.4 50.8 ± 1.9 119.8 59.9 ± 2.2 1.49 ** 57.60 42.40 

 

The upper surfaces of leaf were exposed to more 

sunlight than the lower ones (is behaves as photopositive). 

These results were agreeable with Bakry (2014), who found 

that the upper surfaces of leaflet were more heavily infested 

with date palm scales, P. blanchardii than the lower ones. 

Results as represented in Table (4), were derived 

from the interaction between cardinal directions, tree strata, 

and leaf surfaces of mango trees on different sampling days 

during the two successive years of this study. The average 

numbers of P. oleae per leaf resulting from combined 

interaction between these factors were 105.1 and 119.8 

individuals per leaf in 2016/17 and 2017/18, respectively. 

The results of this study describe the P. oleae  individuals on 

mango tree occurred on four cardinal directions, and on the 

different stratums of tree, and leaf surfaces on all the 

sampling days of the study. Also, the population distribution 

of pest considerably differs from one direction to another and 

from stratum of tree to another and also on its surfaces 

through the two years. The differences may be due to the 

differences in the climatic factors and other factors. 

Furthermore, the results demonstrate that the highest total P. 

oleae individuals were recorded at the upper surface on the 

bottom stratum of tree in southeastern side than those the 

others directions and strata. The most likely reason for this 

distribution pattern is the temperature difference between the 

various aspects of the trees.  Although the east and west 

directions of the tree get the same amount of direct sunlight, 

the air temperature during the morning is lower than that 

during the afternoon. The combined effect of the high air 

temperature and the direct sunlight could cause the lower 

infestation on the west direction. These results were driven 

from the original data for seasonal abundance once studied, 

where each sampling leaf was sampled in the four cardinal 

directions. Each direction sub-sample and each stratum sub-

sub-sample was examined separately and the data pooled for 

seasonal abundance of P. oleae. 
 

Table 4. The distribution patterns of the plum scale insect, P. oleae per leaf, given as a general average counts that 

was done during the two successive years of (2016/17 and 2017/18). 

Directions Strata Surfaces 
Average no. of P. oleae individuals per leaf 

First year (2016/17) Second year (2017/18) 

North 

Bottom 
Upper 72.1 

127.0 

101.8 

82.6 
145.4 

116.2 

Lower 54.9 62.8 

Middle 
Upper 61.4 

114.1 
69.4 

130.6 
Lower 52.8 61.1 

Top 
Upper 34.3 

64.3 
38.9 

72.5 
Lower 30.0 33.6 

South 

Bottom 
Upper 80.3 

129.9 

105.8 

91.5 
148.1 

120.5 

Lower 49.6 56.6 

Middle 
Upper 72.1 

120.1 
82.3 
54.8 

137.1 
Lower 48.0 

Top 
Upper 38.1 

67.3 
43.2 

76.4 
Lower 29.2 33.1 

East 

Bottom 
Upper 86.5 

136.4 

108.2 

98.3 
155.7 

123.4 

Lower 49.9 57.4 

Middle 
Upper 73.6 

129.4 
83.8 

147.4 
Lower 55.8 63.7 

Top 
Upper 34.2 

58.7 
38.8 

66.9 
Lower 24.4 28.1 

West 

Bottom 
Upper 74.5 

129.3 

104.5 

85.2 
147.4 

119.1 

Lower 54.9 62.3 

Middle 
Upper 64.2 

117.9 
73.5 

134.7 
Lower 53.7 61.2 

Top 
Upper 35.6 

66.3 
40.4 

75.0 
Lower 30.7 34.6 

General average 105.1 119.8 
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Generally, it can be concluded that, P. oleae 

occurred on all mango tree directions in all stratums of 

mango tree, and on surfaces of mango leaf on all the 

sampling days of the study. P. oleae prefers the upper 

surface on the bottom stratum of tree in southeastern side, 

which had the largest numbers of population allover the 

year during the two years of study. Also, the obtained 

results revealed that the months of autumn and summer 

were the most favorable seasons for P. oleae activity, 

multiplication and distribution through the two consecutive 

years. The above mentioned results can be explained this 

tendency. These results could have important implications. 

Firstly, population censuses should be sampled on the 

highly infested aspect of the tree, thus saving time and 

effort. Secondly, the chemical spray programme could be 

adapted to concentrate on the highly infested aspect of the 

tree. Trials should, however, be performed to verify these 

assumptions.    
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 التً تصيب أشجار الواًجى)بارالتىريا أوليا(  لحشرة البرلىق المشريتتىزيع ال ًظن
هصطفً هحود صبري بكري

1
أسالم راشد السغبً، 

 2
لوياء حسيي يسرٌ هحودو

1
 

1
 هركس البحىث السراعيت، الدلً، هصر -لسن بحىث الحشراث المشريت والبك الدليمً بوعهد بحىث ولايت الٌباتاث 

2
  ، هصر أسىاى –جاهعت أسىاى  -كليت السراعت والوىارد الطبيعيت  -الٌباث لسن ولايت 

 

ٍِ اآلفبد اىخطيزح اىزً رصيت أشجبر اىَبّجى فً ٍحبفظخ األقصز. رَزص هذٓ اآلفخ اىؼصبرح اىْجبريخ ٍَب يؤدي إىً رؼزجز حشزح اىجزقىق اىقشزيخ 

رقييو اىقيَخ  إىًاىثَبر ورسجت رشىهبد فً اىثَبر ٍَب يىدي  إىًحبىخ اإلصبثخ اىشذيذح رْزقو  أصفزار األوراق وجفبفهب ورسبقطهب ورسجت ٍىد اىفزوع  وفً

ورقذيز َّظ اىحشزح ػيً االرجبهبد األرثؼخ اىزئيسيخ ىيشجزح وػيً طجقبد اىشجزح وػيً سطحً اىىرقخ  سيىك رىسيغفقذ رٌ رقذيز ّظٌ اىزسىيقيخ ىيثَبر. وىذىل 

حشزح  أُ أوضحذ اىْزبئج، (.1022/1022و  1026/1022)اىَبّجى فً ٍزمش إسْب ٍحبفظخ األقصز خاله ػبٍيِ ٍززبىيِ  أشجبررىسيؼهب اىَنبًّ ػيً 

ً رزىاجذ فً األرجبهبد األرثؼخ اىزئيسيخ ىيشجزِح وػيً مو اىطجقبد اىَخزيفخ ىشجزح اىَبّجى وػيً سطحً اىىرقخ  ػيً ٍذار اىؼبً خاله ػبٍاىجزقىق اىقشزيخ 

مَب ه اىؼبً. ىىحع، أُ أػيً مثبفخ ػذديخ ىيحشزح رزىاجذ ػيً اىسطح اىؼيىي ػيً أوراق اىطجقخ اىقبػذيخ ىيشجزح فً األرجبٓ اىشزقً اىَبئو ىيجْىة طىااىذراسخ. و

 -اىغزة  -يشجزح )اىشزقإىً وجىد أخزالفبِد ػبىيخ اىَؼْىيخ ورجبيِ واضح ثيِ ٍزىسطبد رؼذاد اىحشزح ثيِ األرجبهبد األرثؼخ اىزئيسيخ ى، أشبرد اىْزبئج

ِْ اىذراسِخ. –اىقبػذيخ( وثيِ سطحً اىىرقخ )اىؼيىي  -اىىسطيخ  -اىشَبه( وثيِ اىطجقبد اىثالثخ ىيشجزح )اىطجقخ اىطزفيخ  -اىجْىة  ٍِ ، أيضب اىسفيً( خاله ػبٍيِ 

يِ َمبّْذ أمثز اىشهىر ر ٍِ فضيال وٍالئَخ ىَْى وّشبط اىزؼذاد اىنيً ىيحشزح رحذ ظزوف اىَْبخيِخ مبّذ اىظزوف اىجيئيخ فً اىشهىَر اىخزيفيخَ واىصيفيخ خاله اىؼب

 اىجزقىق اىقشزيخ. يَنِ اسزخذاً ّزبئج هذا اىجحث ىصيبغخ طزق اىزصذ ىهذٓ اآلفخ ووضغ اسززاريجيبد اىَنبفحخ اىَزنبٍيخ ىآلفبد ىـحشزح ىيَْطقخ رحذ اىذراسخ.


