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Abstract  

HE current study was done in the animal production department, college of agriculture, 

University of Kirkuk from 25/9/2022 until 15/2/2023, to study the effect of internal egg traits on 

the egg axis by using image-processing program. Two hundred eighteen fertilized eggs were collected 

from the Japanese white quail flock. After collecting the eggs, visual studio 2017 was used to getting 

the W and Y-axis. As well as the data was analyzed by using general linear model (GLM) with SPSS 

v18 program to find the effect of egg external measurements on the studied traits. Pearson’s 

coefficients of correlation (r) among egg weight and the internal egg traits were estimated. It was 

concluded that the effect of the albumin weight on the W and Y-axis was same, but the yolk weight 

effect on the Y-axis more than W-axis. 
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Introduction  

The study of egg traits has been a central focus in 

poultry science due to their importance in breeding, 

nutrition, and commercial production. Over the past 

decades, researchers have extensively investigated 

both the quality and quantity aspects of eggs, 

particularly in species such as chickens, ducks, and 

quails [1–4]. Egg quality, in general, is assessed 

through both external and internal characteristics. 

These characteristics are often influenced by a 

variety of biological and environmental factors, 

including genetic makeup, feathering patterns [5], 

shank feathering [6], genetic lineages [7–9], species 

differences [10, 11], and environmental conditions 

such as temperature, lighting, and nutrition [12–14]. 

External egg traits including egg length, breadth, 

shell thickness, volume, shape index, and surface 

area have been systematically measured and 

analyzed in multiple studies [15–17]. These traits are 

not constant; rather, they are influenced by several 

factors such as the age of the bird [18], its genotype 

[19–21], oviposition time [22], and the interaction 

between these variables [23]. For instance, eggs laid 

earlier in the day or at certain stages of the hen's life 

cycle may differ significantly in shape and size 

compared to others. These changes can directly 

influence the overall egg shape index, which is a 

crucial metric in evaluating egg form and structure. 

Internal egg traits, such as the weight and volume 

of the yolk and albumen (egg white), as well as their 

respective proportions, are also important quality 

indicators. These components have been widely 

studied in different poultry species [1, 10, 24]. The 

balance between yolk and albumen not only affects 

nutritional value but also plays a role in embryo 

development during incubation. The relationship 

between internal and external traits is intricate and 

often interdependent.  
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The egg shape index, defined as the ratio of egg 

breadth to length multiplied by 100, has often been 

used as a reliable parameter for assessing egg 

geometry. Studies have shown that both internal 

contents and external dimensions significantly 

influence this index. Moreover, the formation of egg 

shape is largely governed by the hen’s physiological 

and health status, including factors such as 

reproductive tract function and hormonal regulation. 

Therefore, understanding how internal components 

impact the overall egg shape provides deeper insights 

into poultry biology and egg production.  

Traditionally, the analysis of egg traits relied on 

manual measurements and regression-based 

statistical methods [25]. However, with 

advancements in technology, digital tools and image 

processing techniques have emerged as precise and 

efficient alternatives for morphological analysis [26]. 

These methods allow for the accurate measurement 

of egg axis dimensions and shape indices by 

capturing high-resolution images and extracting 

quantitative data through specialized software. 

The current study was designed to explore the 

relationship between internal egg traits and external 

egg dimensions in Japanese quail, using advanced 

image processing techniques. By utilizing image 

analysis software, the experiment aimed to quantify 

various egg parameters, including yolk and albumen 

proportions, egg length, breadth, and shape index. 

The purpose was to determine whether specific 

internal components correlate significantly with 

external egg measurements and overall egg shape. 

This approach not only enhances the accuracy of trait 

assessment but also contributes to the development 

of non-invasive, rapid methods for evaluating egg 

quality in breeding and production programs. Such 

findings are expected to be valuable in genetic 

selection, productivity improvement, and quality 

control in the poultry industry. 

Material and Methods 

The current study was done in the animal 

production department, college of agriculture, 

University of Kirkuk from 25/9/2022 until 

15/2/2023. Two hundred eighteen fertilized eggs 

were collected from the Japanese quail flock. After 

collecting the eggs were numbered and photo was 

taken by using digital camera and weighted by using 

electronic balance with (0.001) g sensitivity. The egg 

photos were analyzed by using visual studio 2017 

according to the algorithm below processed the egg 

images (Fig 1):  

1. Remove the background. 

2. Select the border of the egg. 

3. Find the center of the egg. 

4. Divided the upper egg part of the Y-axis to 

equal 8 spaces. 

5. The variable W= 4
th

 part of the divided 

upper Y. 

6. Divided the lower part of the Y-axis to 

equal 8 spaces. 

7. The variable Y=5
th

 part of the divided lower 

Y. 

The external egg traits were measured by using 

digital electronic calliper with (0.01) mm sensitivity. 

Then eggs were broken to weight the yolk, and 

albumin. The yolk weight was measured by using 

electronic balance with (0.001) g sensitivity, and the 

albumin weight was measured by the equation 

below: Albumin weight = egg weight – (yolk weight 

+ shell weight) 

Results 

The descriptive analysis of the internal and 

external egg traits concerning mean, standard error, 

standard deviation, coefficient of variation, 

minimum, and maximum is shown in table 1. The 

mean of the albumin, and yolk weight were (4.73, 

3.03) g respectively, and the egg length, and breadth 

were (31.98, 24.87) mm respectively. The W, and Y 

were (28.41, 23.48) mm respectively. The 

coefficients of variation were (10.99, 11.55, 4.19, 

3.53, 4.22, 5.02) for the albumin weight, yolk weight, 

egg length, egg breadth, W2-axis, Y2- axis 

respectively. 

The correlation among the studied traits was 

highly positive correlated. Concerning the correlation 

of the axis with internal egg traits, the W-axis was 

equal correlated with the albumin weight, yolk 

weight (0.859, 0.860) respectively. And the Y-axis 

was correlated highly with albumin weight then yolk 

weight (0.730, 0.560) respectively. The correlation 

between the external egg traits and the axis The W-

axis was highly correlated with the egg breadth 

(0.955), and less with egg length (0.671). And also 

the Y-axis was highly correlated with egg breadth 

rather then egg length (0.780, and 0.296) 

respectively. 

Discussion 

The fluctuation in the coefficient of the shape of 

the egg during the period of raising the bird for a 

certain age is caused by the chain of laying the egg, 

because the egg and its components are small at the 

beginning of the chain and begin to increase in size, 

which increases the weight of the yolk and white 

secreted [21]. In addition, [10] found that the 

percentage of yolk and white did not differ 

significantly between three strains of local Kurdish 

chicken when compared with commercial Isa brown 

chicken.  

The increase of components weight of the egg 

leads to an effect on the length and breadth 

dimensions of the egg [18], as we found in the 

current experiment. Furthermore, the egg breadth 

coefficient of variation in the current study was low 

(3.53) because the trait effect by the genetic factor 

[5]. The W and Y-axis has a positive and highly 
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significant correlation with an increase in the weight 

of the albumin (0.859, 0.730) respectively, followed 

by the yolk with a medium correlation ratio (0.860, 

0.560) respectively. This indicates that the (Y) in the 

egg is only due to the increased secretion of the 

albumin. 

Conclusion 

It was concluded tat the effect of the albumin 

weight on the W and Y-axis was same, but the yolk 

weight effect on the Y-axis more the W-axis. 
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TABLE 1. Mean, standard error, standard deviation, minimum, and maximum values of some the internal and 

external traits 

Traits Mean ± S.E. S.D. CV Min. Max. 

Albumin weight 4.73±0.04 0.52 10.99 3.59 6.02 

Yolk weight 3.03±0.03 0.35 11.55 2.15 4.12 

Egg Length 31.98±0.11 1.34 4.19 28.29 35.24 

Egg breadth 24.87±0.07 0.88 3.53 22.98 27.11 

W2 28.41±0.10 1.20 4.22 25.94 31.36 

Y2 23.48±0.10 1.18 5.02 21.02 26.44 

S.E.= Standard error, S.D.= Standard deviation, CV= Coefficient of variation, Min.=Minimum, Max. = Maximum.  

 

TABLE 2. The correlation of coefficient between the internal and external traits of Japanese quail eggs 

 AW YW EL EB W2 Y2 

AW 1           

YW 0.701*** 1     

EL 0.754*** 0.780*** 1    

EB 0.886*** 0.852*** 0.635*** 1   

W2 0.859*** 0.860*** 0.671*** 0.955*** 1  

Y2 0.730*** 0.560*** 0.296*** 0.780*** 0.700*** 1 

AW= Albumin weight, YW= Yolk Weight, EL= Egg Length, EB= Egg Breadth, W2= upper 4th axis, Y2= lower 5th axis. 

 

 

Fig. 1. Steps of detecting W and Y-axis. The data was analyzed by using general linear model (GLM) with SPSS v18 

program to find the effect of egg external measurements on the studied traits. Pearson’s coefficients of 

correlation ® among egg weight and the internal egg traits were estimated. 
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وأبعادها الوكتشفة باستخذام هعالجة الصور العلاقة بٍي الوكوًات الذاخلٍة للبٍضة 

 فً السواى الٍاباًً

، ٤، إسواعٍل ٌحٍى الحذٌذي ٣، ٌلوظ ًجن الذٌي طاهر ٢، آسو أحوذ هجٍذ ١كوٌستاى علً أهٍي 

 *،٥أحوذ ساهً شاكر 

 .قسى عهىو الإَحاج انحيىاَي، كهية انهُذسة انسراعية، جايعة انسهيًاَية، انسهيًاَية، انعراق ١

 .كهية انحًريض، جايعة كركىك، انعراق ٢

 .كهية عهىو انحاسىب وجكُىنىجيا انًعهىيات، جايعة كركىك، انعراق ٣

 .قسى الإَحاج انحيىاَي، كهية انسراعة، جايعة كركىك، كركىك، انعراق ٤

 .قسى جكُىنىجيا انًخحبرات انطبية، كهية انقهى انجايعية، كركىك، انعراق ٥

 

 الولخص

، 15/2/2023إنى  25/9/2022أجريث انذراسة انحانية في قسى الإَحاج انحيىاَي، كهية انسراعة، جايعة كركىك، يٍ 

بيضة  212نذراسة جأثير انصفات انذاخهية نهبيض عهى يحىر انبيضة باسحخذاو برَايج يعانجة انصىر. جى جًع 

نهحصىل عهى  Visual Studio 2017سحخذاو يخصبة يٍ قطيع انسًاٌ الأبيض انياباَي. بعذ جًع انبيض، جى ا

نًعرفة  SPSS v18( يع برَايج GLM. كًا جى جحهيم انبياَات باسحخذاو انًُىرج انخطي انعاو )Yو  Wانًحىريٍ 

( بيٍ وزٌ انبيضة rجأثير انقياسات انخارجية نهبيضة عهى انصفات انًذروسة. جى جقذير يعايلات ارجباط بيرسىٌ )

كاٌ هى َفسه،  Yو  Wهبيضة. وخهصث انذراسة إنى أٌ جأثير وزٌ الأنبىييٍ عهى انًحىريٍ وانصفات انذاخهية ن

 .Wكاٌ يحًاثلاً يقارَة بانًحىر  Yونكٍ جأثير وزٌ انصفار عهى انًحىر 

 يعانجة انصىر، انبيض، الأبعاد، انسًاٌ.الكلوات الذالة: 

 

 

 


