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ABSTRACT 

Estimation of time pass since death is a great forensic confrontation. 

Corneal opacity is an endorsed forensic tool for estimation of time pass since 

death. Previous researches depend on subjective way while others used digital 

image analysis system. In this study we compare subjective and digital image 

analysis methods, in addition to studying effect of eye closure and temperature 

on development of corneal opacity. Closed and opened rabbit eyes corneas 

were photographed at different postmortem intervals. A scoring system was 

used to assess the cornea opacity. Image analysis was done by MATLAB 

software. Simple regression analysis revealed better prediction of the 

postmortem intervals using image analysis parameters than when subjective 

assessment was employed. On using multiple regression analysis, there is 

improvement of SEE from 2.5-3.6 hr. to 1.1-1.3 when using equation of 3 

elements of colors red, green and blue. Corneal opacity slightly increased in 

closed eye than in opened one. In summer corneal opacity occur faster than in 

winter. 

Key words: time pass since death, corneal opacity, digital imaging, eye 

closure, temperature  
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INTRODUCTION 

Estimation of time since death 

continues to be a major forensic 

challenge. Physical and anatomical 

changes can be used for its 

estimation and to obtain more 

precise results, forensic pathologists 

should use more than one method, 

taking in consideration the influence 

of environment (Henssge and 

Madea, 2004). 

Cornea is a transparent 

avascular tissue which composed of 

water (78 %), collagen (15%), other 

protein (5%), ground substance 

(1%) and salts (1%). A lot of factors 

are contributed to corneal 

transparency, such as lamellar 

arrangement of collagen bundles in 

corneal stroma, regular and uniform 

arrangement of corneal epithelium, 

intercellular junctions, relative 

controlled hydration of normal 

cornea and corneal avascularity 

(Bowling, 2015). 

Numerous corneal parameters 

have been studied as a tool for 

estimation of time since death. 

However, many investigations 

involved corneal removal. For 

example corneal structure changes 

(Fang et al., 2007), corneal 

thickness (Meng et al., 2001), 

corneal histology (Song and Shi, 

2001, Chen et al., 2007), and DNA 

corneal changes (Liu and Xiong, 

2003). However, corneal removal 

causes facial disfigurement, so it is 

not favorable. 

Digitalization invades every 

part of our live and forensic science 

is not away from rapidly advanced 

computer technology. Image 

processing or analysis has been 

widely used in many forensic areas 

from fingerprint examination to 

DNA analysis (Zbieć-Piekarska et 

al., 2015, Dubey et al., 2016). 

Aoki (Aoki, 1965) noticed that 

corneal opacity increased with time 

passed since death using a 

subjective method. Meanwhile, 

corneal opacity changes after death 

become an interesting research 

topic; some publications discussed 

factors affecting corneal opacity 

using examiner judgment 

(Tsunenari et al., 1977, Kumar et 

al., 2012). Other researchers tried to 

introduce different objective 

methods to increase accuracy of 

results such as grey scale method 

(Furukawa et al., 1985), laser light 

transmission measurement 

(Tsunenari et al., 1971, Tsunenari 

et al., 1974).  
 

Zhou et al., (Zhou et al., 2010) 

used a computer image analysis 

technology for quantification of 

corneal opacity; however they 

mentioned one limitation of their 

study as they neither examine effect 

of eye closure, nor put in 

consideration the ambient 

temperature. Here in the present 

study, a comparison between 

subjective examination and digital 

image analysis of the corneal 

opacity as tools in estimating 

postmortem interval. In addition, 

authors studied the effects of eye 

closure and temperature on the rate 

of development of corneal opacity. 
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MATERIALS & 

METHODS 

Adult rabbits were obtained 

from Faculty of Veterinary, Minia 

University.  All procedures and 

animal handling were done in 

accordance with recommendations 

of ethical committee of Faculty of 

Medicine, Minia University. 

Rabbits were left for 1 week in the 

same experimental conditions for 

accommodation. Rabbits were 

divided into the following groups 

(10 rabbits each): at death; 6, 12, 

18, 24, 30, 36, 42, 48, 54, 60 hr. 

after death. After rabbit’s 

scarification (by cervical 

decapitation under general 

anesthesia), left eye was kept 

opened by hemostatic forceps while 

the right eye was closed till the time 

of imaging. After death, rabbits 

were left at the room temperature. 

The experiment was done twice; 

one in the summer with hot 

temperature (June; 40±4 C) and the 

second in winter (January; 15±3 C).  

Image recording 

Rabbit's eyes were 

photographed using Canon 

PowerShot SX60 HS camera 

(Canon, USA). A fixed desk light 

was used as the only source of light 

during photographing. The camera 

was fixed approximately 15 cm 

away from the rabbit eye. The light 

source was to the right to rabbit. 

Subjective study 

A scoring system was used to 

assess the cornea opacity. A score 1, 

2, 3, and 4 for no, slight, moderate, 

and severe corneal opacity 

respectively (figure 1) (Salam et 

al., 2012). For each examined time, 

a score was given. One observer 

examined rabbit eyes throughout the 

study.  

Image processing 

A digital image is a picture that 

has been changed to a computer 

understandable binary arrangement 

consisting of logical 0s and 1s. It is 

a representation of a physical image 

as a set of numbers that can be 

readable by a computer. The digital 

image is divided into small squares 

called pixels which stand for picture 

elements. For each pixel, the 

imaging device records a number, 

or a small set of numbers, that 

describe some property of this pixel, 

such as its brightness (the intensity 

of the light) or its color. The 

numbers are organized in an array 

of rows and columns that 

correspond to the vertical and 

horizontal positions of the pixels in 

the image. Digital images have 

several basic features(Viner, 2018, 

Yang et al., 2017).  

 

As the iris has different colors, 

the area selected for image analysis 

was that of the cornea opposite the 

pupil. Four points were selected 

over the pupil area of the cornea 

(figure 2). For the color images red, 

green and blue pixel values were 

recorded, and the mean value of the 

4 selected points was calculated for 

each examined color.  

Image analysis was done by 

MATLAB software (version 

R2016b, 64-bit, MathWorks, USA). 

This software enables authors to 

detect pixel value for each 

examined color (figure 3). 
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Statistical analysis 

Statistical analysis of data was 

conducted using SPSS 24 for 

windows (SPSS, Chicago, USA). 

Data were tested for difference 

using repeated measures ANOVA 

and post hoc test and least 

significant difference (LSD) and 

Chi-square for non-parametric data. 

Simple and multiple regression 

analysis were done to generate 

equations for estimation of PMI 

from different examined variable. 

Statistically significant differences 

were determined at P < 0.05. Data 

were expressed as mean ± SD. 

 

RESULTS 

Table 1 and 2 depict the results 

of subjective assessment of corneal 

opacity of rabbit eyes in winter and 

summer time respectively. There is 

a gradual increase in the corneal 

opacity over time. There is slight 

increase in the corneal opacity in 

the closed eye in comparing with 

opened one. This is true for summer 

and winter times. 

Examining corneal images with 

MATLAB showed decreased all R, 

G, and B pixel values over time 

(table 3). There are significant 

differences between different pixel 

values in different examined 

postmortem intervals. Figure 4, 5, 

and 6 illustrate more obviously the 

relation between pixel values of 

each color and the postmortem 

interval. In addition, these figures 

portrayed that there is more 

decrease in all pixel values in closed 

eyes in the same ambient temperate 

than opened eyes. And there is more 

decrease in the pixel values in 

summer than winter times. 

Table (4) shows the correlation 

coefficients between postmortem 

interval and the examined different 

parameters. There are strong 

correlation coefficients between 

image analysis results that that of 

subjective assessment of corneal 

images. In addition, red pixel values 

give the strongest correlation with 

postmortem interval (r=0.78-0.83). 

Subjective assessment of the 

corneal images gives moderate 

correlation with postmortem 

intervals (r= 0.46-0.53). 

For the prediction of 

postmortem interval from subjective 

and image analysis parameters; 

simple regression analysis was 

used. Table 5 and 6 show the 

developed equations. There is better 

prediction of the postmortem 

intervals using image analysis 

parameters than when subjective 

assessment was employed. This 

appeared from the improved SEE of 

image analysis than that of 

subjective assessment. 

On using multiple regression 

analysis, there is slight 

improvement in the prediction of 

postmortem interval. SEE decreased 

from 2.5-3.6 hr. when individual 

colors were used in the equation to 

1.1-1.3 when the 3 elements of 

colors (R, G, and B) were used 

(table 7).  
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Table (1): Subjective assessment of the corneal opacity of 10 rabbit corneas examined at 

different postmortem intervals (hr.) in winter time. 

Data represent the numbers of rabbit corneas for each examined score in each time interval. 

Score 1, 2, 3, and 4 for no, slight, moderate and, marked corneal opacity respectively. C: 

closed eye. O: opened eye.  

 

Table (2): Subjective assessment of corneal opacity of 10 rabbit corneas examined at 

different postmortem intervals (hr.) in summer time. 

Data represent the numbers of rabbit corneas for each examined score in each time interval. 

Score 1, 2, 3, and 4 for no, slight, moderate and, marked corneal opacity respectively. C: 

closed eye. O: opened eye 

 

 

 

 

 

 

 

 

 At death 6 12 18 24 30 36 42 48 54 60 66 72 

 C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  

Score 
1 

10 10 9 10 7 8                     

Score 
2 

  1  3 2 7 8 6 7 5 6 5 6 2 3 1 2  1       

Score 
3 

      3 2 4 3 5 4 5 4 4 3 5 4 4 3 2 4 2 3   

Score 
4 

              5 4 4 4 6 6 8 6 8 7 10 10 

 At 
death 

6 12 18 24 30 36 42 48 54 60 66 72 

 C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  C  O  

Score 
1 

10 10 8 9 6 7                     

Score 
2 

0 0 2 1 4 3 6 5 4 4 2 3 1 2             

Score 
3 

      4 5 6 6 8 7 9 8 5 6 4 5 2 1       

Score 
4 

              5 4 6 5 8 9 10 10 10 10 10 10 
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Table (3): Mean (±SD) of pixel values of different colors of the corneas of rabbits’ eye that 

examined in different postmortem periods and in different conditions. 

 Summer time Winter time 

Postmortem 
interval in 
hr. 

Closed eye Opened eye Closed eye Opened eye 

Red  Green Blue  Red  Green Blue  Red  Green Blue Red  Green Blue  

At death 
6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 

120(±5) 
107(± 5) 
97(± 4) 
87(± 4) 
73(± 4) 
65(± 5) 
55(± 6) 
47(± 3) 
41(± 4) 
35(± 5) 
33(± 5) 
31(± 3) 
28(± 4) 

116(±6) 
104(± 5) 
97(± 5) 
87(± 6) 
73(± 4) 
65(± 5) 
55(± 4) 
47(± 3) 
41(± 4) 
35(± 4) 
33(± 3) 
31(± 3) 
28(± 3) 

98(±7) 
81(± 6) 
69(± 6) 
60(± 6) 
51(± 5) 
43(± 5) 
33(± 4) 
25(± 4) 
19(± 4) 
13(± 5) 
12(± 4) 
9(± 3) 
9(± 2) 

125(±5) 
110(± 4) 
100(±6) 
90(± 4) 
77(± 5) 
66(± 5) 
60(± 5) 
50(± 4) 
45(± 3) 
40(± 4) 
33(± 5) 
33(± 4) 
30(± 3) 

118(± 6) 
104(± 6) 
98(± 6) 
90(± 5) 
75(± 6) 
65(± 5) 
57(± 4) 
48(± 5) 
42(± 4) 
38(± 4) 
32(± 3) 
30(± 3) 
22(± 3) 

95(±5) 
86(± 4) 
77(± 3) 
69(± 4) 
54(± 3) 
45(± 4) 
44(± 4) 
34(± 3) 
30(± 3) 
21(± 3) 
14(± 3) 
14(± 4) 
11(± 2) 

121(±7) 
114(± 5) 
100(±7) 
95(±5) 
80(± 5) 
75(± 5) 
66(± 4) 
60(± 4) 
53(± 3) 
45(± 4) 
40(± 4) 
35(± 3) 
32(± 3) 

111(±5) 
112(± 5) 
99(± 4) 
91(± 5) 
82(± 5) 
72(± 4) 
65(± 4) 
56(± 5) 
50(± 5) 
43(± 5) 
40(± 4) 
36(± 3) 
33(± 3) 

99(±4) 
92(± 5) 
78(± 5) 
73(± 4) 
58(± 4) 
53(± 5) 
44(± 5) 
38(± 4) 
31(± 3) 
23(± 4) 
18(± 3) 
13(± 4) 
10(± 4) 

120(± 5) 
115(±6) 
105(±7) 
99(± 6) 
87(± 6) 
81(± 5) 
76(± 5) 
66(± 4) 
58(± 5) 
50(± 4) 
45(± 4) 
40(± 5) 
35(± 3) 

118(±6) 
113(± 5) 
103(± 5) 
98(± 6) 
88(± 5) 
83(± 5) 
77(± 5) 
66(± 5) 
59(± 5) 
52(± 4) 
43(± 4) 
42(± 4) 
36(± 4) 

101(±4) 
96(±5) 
86(± 5) 
80(± 6) 
68(± 6) 
62(± 5) 
57(± 5) 
42(± 4) 
38(± 5) 
32(± 5) 
18(± 4) 
21(± 3) 
17(± 3) 

Pixel value for each color at the examined point from 0-255. All examined corneas pixel 

values showed significant difference with that value at death by LSD. P value <0.05  

 

Table (4): Correlation coefficients between postmortem intervals and different parameters. 

 Winter time Summer time  

Image analysis Subjective 
examination 

Image analysis Subjective 
examination 

C  O  C  O  C  O  C  O  

R  G B  R  G  B    R  G B  R  G  B    

 r 0.81 0.65 0.53 0.78 0.63 0.54 0.46 0.49 0.83 0.59 0.52 0.78 0.62 0.51 0.53 0.56 

p 0.001 0.01 0.01 0.001 0.01 0.01 0.03 0.01 0.001 0.01 0.01 0.001 0.01 0.01 0.01 0.01 

r: correlation coefficient, p< 0.05 is significant. C: closed eye. O: opened eye. R, G, B stand 

for red, green and blue color. 

Table (5): Equations for the estimation of postmortem intervals by simple regression using 

image analysis of rabbit corneas in different conditions and temperatures  

   Equation  R2 SEE (hr.) 

Winter  C  R  11.45 - R X 0.34 .66 2.3 

G  14.82 - G X 0.88 .42 3.3 

B  9.65 - B X 0.76 .28 3.5 

O  R  15.46 - R X 0.79 .61 2.5 

G  13.88 - G X 0.88 .40 3.3 

B  10.26 – B X 0.80 .29 3.5 

Summer  C  R  11.89 - R X 0.79 .69 2.1 

G  13.86 - G X 0.88 .35 3.4 

B  8.29 - B X 0.81 .27 3.6 

O  R  12.45 - R X 0.80 .61 2.5 

G  13.82 - G X 0.32 .38 3.4 

B  9.26 - B X 0.12 .26 3.5 

Equations for calculation of PMI in hr. = a X pixel value – constant. SEE: standard error of 

estimate. R, G, and B stand for red, green and blue colors. 
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Table (6):Equations for the estimation of postmortem intervals by simple regression analysis 

using subjective examination of rabbit corneal opacity in different conditions and 

temperatures 

  Equation  R2 SEE (hr.) 

Winter  C  2.92 - score X 0.83 .21 7.5 

O  2.91 - score X 0.44 .24 7.9 

Summer  C  3.05 - score X 1.73 .28 6.4 

O  3.01 - score X1.51 .31 6.3 

Equations for calculation of PMI in hr. = a X score value – constant. SEE: standard error of 

estimate. 

 

Table (7): Equations for the estimation of postmortem intervals by multiple regression using 

image analysis of rabbit corneas in different conditions and temperatures  

  Equation  R2 SEE (hr.) 

Winter  C  14.67 – 0.072 R – 0.066 G – 0.057 B 0.945 1.2 

O  16.07 – 0.013 R – 0.014 G – 0.012 B 0.977 1.1 

Summer  C  12.32 – 0.021 R – 0.021 G – 0.11 B 0.955 1.1 

O  13.82- 0.022 R – 0.042 G – 0.018 B 0.922 1.3 

Equations for calculation of PMI in hr. = a X pixel value – constant. SEE: standard error of 

estimate. R, G, and B stand for red, green and blue colors. 
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Figure (1): shows different eyes with different degrees of opacities. Figure a, b, c, and d 

represent cornea with score 1, 2, 3, and 4 respectively (no, slight, moderate and marked 

opacity). 

 

 

 Figure (2): shows the 4 selected points of the cornea examined for pixel values. 
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Figure (3): shows a color image of rabbit cornea examined by MATLAB program with red, 

blue and green pixel values of the selected point of the cornea. 

 

 

 

 

Figure (4): shows the relation between mean of red pixel value of rabbit eyes 
examined in different postmortem intervals and different conditions. 

Summer closed: rabbits eye examined in summer months with closed eye lids. 
Summer opened: rabbits eye examined in summer months with opened eye lids. 
Winter closed: rabbits eye examined in winter months while closed eye lids. 
Winter opened: rabbits eye examined in winter months while opened eye lids. 
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Figure (5): shows the relation between mean of green pixel value of rabbit eyes examined in different 
postmortem intervals and different conditions. 
Summer closed: rabbits eye examined in summer months with closed eye lids. 
Summer opened: rabbits eye examined in summer months with opened eye lids. 
Winter closed: rabbits eye examined in winter months while closed eye lids. 

Winter opened: rabbits eye examined in winter months while opened eye lids. 

 

Figure (6): shows the relation between mean of blue pixel value of rabbit eyes examined in 

different postmortem intervals and different conditions. 

Summer closed: rabbits eye examined in summer months with closed eye lids. 

Summer opened: rabbits eye examined in summer months with opened eye lids. 

Winter closed: rabbits eye examined in winter months while closed eye lids. 

Winter opened: rabbits eye examined in winter months while opened eye lids. 
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DISCUSSION 

During live, cornea is clear and 

transparent to reflect light properly. 

Observation of the eye after death 

revealed corneal haziness due to 

hydration changes and affection of 

lamellar collagen fibers in corneal 

stroma, degeneration of corneal 

endothelium. Protein degradation is 

believed to be increased with 

temperature (Kawashima et al., 

2015). 

We have observed postmortem 

corneal opacity subjectively and 

found that there is a gradual 

increase in the corneal opacity over 

time. By analyzing corneal images 

with MATLAB, a decrease in all R, 

G, and B pixel values over time was 

observed. Red pixel values give 

strongest correlation with 

postmortem interval while 

subjective assessments give 

moderate correlation.  

These results were in 

accordance with that of Canturk et 

al (Cantürk et al., 2017) who 

studied images of human eyes, they 

revealed decrease in RGB values 

over time. In contrary to our results, 

Kawashima et al. (Kawashima et 

al., 2015) reported increase of RGB 

values with time passed since death. 

This discrepancy could be attributed 

to the difference in the examined 

areas of the corneas. Kawashima et 

al. (Kawashima et al., 2015) 

examined the peripheral areas of 

corneas that affected by iris colors. 

In this study, authors analyzed 

central areas of the corneas that are 

not affected by iris colors.  

On using simple regression 

analysis, prediction of the 

postmortem intervals using image 

analysis parameters is better than 

when subjective assessment was 

employed. This result appeared 

from the improved r-values of that 

RGB pixel values than that of 

scoring subjective method.   

When come to study the effect 

of eye closure and ambient 

temperature. There is slight increase 

in the corneal opacity in the closed 

eye in comparing with opened one 

and more in summer than in winter. 

With closed eyes, the cornea will 

turn hazy more quickly. According 

to the authors’ knowledge, this the 

first research described the effect of 

eye closure in development of 

corneal opacity. However it was 

described as a research note by 

Tsunenari et al, (Tsunenari et al., 

1977) without statistical comparing 

with opened eye. Air exposure and 

the surrounding humidity may help 

in delaying corneal cloudiness in 

opened eyes. 

As expected, the ambient 

temperature has a significant effect 

upon corneal opacity. The rate of 

corneal opacity increased markedly 

in summer time. Corneas became 

markedly opaque after 60 h in 

summer time 72 h in winter time. 

These results agree with several 

authors (Poloz and O’Day, 2009, 

Xu et al., 1999). 
Digital image analysis of the 

cornea has many advantages as 

described by Kawashima et al. 

(Kawashima et al., 2015). The 

results of image processing are 

reliable, reproducible, noninvasive, 

with less human error. Image 
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analysis gives numerical scores in 

opposite to subjective method. 

Additional superiority of digital 

image analysis was concluded from 

this study. Image analysis method 

could detect minimal changes in the 

corneal opacity. SEE are much 

lower in the objective methods in 

comparing to that of the subjective 

methods. 

Even with the advantages of 

digital image processing over the 

subjective approaches for the 

estimating postmortem interval 

from corneal opacity examination, 

multiple factors affect the process 

of photographing. Lightening, 

angle, and distance between object 

and camera are examples of these 

factors (Häkkinen et al., 2008). 

These factors are avoided in 

subjective methods. However, 

lightening, angle and distance of 

photographing could be 

standardized to minimize its effects 

on image processing procedure. 

CONCLUSION 
The results achieved by this 

study concluded that corneal 

opacity increase with increased time 

passed since death. Digital image 

analysis (especially red pixel value) 

gives stronger correlation with post 

mortem interval than that of 

subjective analysis. There is 

improvement of SEE from 2.5-3.6 

hr. to 1.1-1.3 when using equation 

of 3 elements of colors (R, G, and 

B). Corneal opacity slightly 

increased in closed eye than in 

opened one. In summer corneal 

opacity occur faster than in winter. 
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 الولخص العزتي

التحليل الشخصي هقاتل التحليل الزقوي لصور تعتين القزًيح كأداج لتقذيز الوقت هٌذ الوفاج هع 

 دراسح تأثيز إغلاق العيٌيي ودرجح الحزارج الوحيطح

هيلاد جاد تولس
#*
, رحاب حسٌي عثذ الكزين يوًس 

*  

 *
 , كليح الطة, جاهعح الوٌيا, هصز.والسوومقسن الطة الشزعي 

 #
قسن الثاطٌح العاهح, كليح الطة, جاهعح هؤتح, الأردى.  

انؼهًيت باسخخذاو ٔسائم  الأبحادحقذيز انٕقج يُذ انٕفاة يؼخبز احذي ححذياث انطب انشزػي ٔنذنك حٕصي 

أرُاء  فيًيش شفايخخهفت كًحأنت نشيادة دقت حقذيزِ. ححظي انقزَيت باْخًاو يٍ قبم انباحزيٍ حيذ أَٓا َسيج 

بؼض انخغيزاث انخي حى دراسخٓا في أبحاد سابقت, يُٓا انخؼخيى. بؼض انؼهًاء  ايطزأ ػهيٓانحياة. ٔنكٍ بؼذ انٕفاة 

يٍ يُذ انٕفاة بانخحهيم انشخصي انذاحي نخؼخيى انقزَيت, ٔانبؼض الأخز قاو باسخخذاو قايٕا بًحألاث نخقذيز انش

 رابظ بيُّ ٔبيٍ انٕقج يُذ انٕفاة.  إيجادانخقُياث انزقًيت انحذيزت نخحهيم حؼخيى انقزَيت ٔيحأنت 

 بالإضافتانقزَيت.  حٓذف ْذِ انذراست إني ػقذ يقارَت بيٍ انطزيقت انشخصيت ٔانطزيقت انزقًيت في ححهيم حؼخيى

 إني دراست حأريز إغلاق انؼيُيٍ ٔحغييز درجت انحزارة انًحيطت.

حصٕيز انؼيٍ بؼذ انٕفاة ػهي فخزاث سيُيت  ىانًُيا. حأجزيج ْذِ انذراست ػهي الأراَب بكهيت انطب, جايؼت 

أجزيج انذراست يزحيٍ  يخؼذدة )يغ يزاػاة انؼيٍ انيًيٍ كاَج يفخٕحت ٔانؼيٍ انشًال يغهقت حخي ٔقج انخصٕيز(.

 ت انحزارة يزحفؼت ٔيزة أخزي في انشخاء حيذ درجت انحزارة يُخفضت.جيزة في فصم انصيف حيذ در

قيًت أصغز  صكًبيٕحز نقياػهي بزَايج  اػخًذاػخًذ انخحهيم انشخصي ػهي َظاو انُقاط بيًُا انخحهيم انزقًي 

 ٔالأسرق. ػُصز نهصٕرة انخاصت بزلارت أنٕاٌ ْٔى الأحًز ٔالأخضز

حؼخيى انقزَيت يشداد يغ سيادة انٕقج انًُقضي بؼذ انٕفاة ٔيحذد أسزع ػُذ قفم انؼيُيٍ  أٌ إنيخهصج انذراست 

 ٔفي فصم انصيف أكزز يٍ انشخاء.

احباع انطزيقت انزقًيت نخحهيم حؼخيى انقزَيت  أٌٔػُذ يقارَت انطزيقت انشخصيت بانطزيقت انزقًيت أربخج انذراست 

انخطأ انًؼياري نهخقذيز حى اسخخذاو يؼادنت ححخٕي ػهي قيًت أصغز  مانشخصيت. ٔنخقهيأكزز دقت يٍ انطزيقت 

 ػُصز نهصٕرة نهزلارت أنٕاٌ الأحًز ٔالأخضز ٔالأسرق سٕيا.

 

 


