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 Introduction 

 
The elevated demand for poultry products is 

prompting breeding companies to pursue the 
maximization of yields with minimal feed utilization. 
The judicious selection of quality chicks at the outset 
of the breeding process constitutes a pivotal element 
in ensuring the financial viability of these enterprises. 
This renders the incubation stage a critical component 
in the context of poultry production. Should any 
inconveniences occur during this stage, there is the 
potential for production to collapse from the outset. 
Conversely, successful incubation will have a positive 
effect on the entire production period. The hatchability 
ratio of fertile eggs and the number of healthy chicks 
can determine the success of incubation. As posited by 
Cilavdaroğlu et al., (2024), the environmental factors 
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that must be taken into consideration during the 
incubation process include temperature, humidity, and 
the composition of the air within the incubator, in 
addition to egg turning. A number of other factors have 
been identified as potentially influencing hatching traits, 
including the age and nutritional status of the breeders, 
eggshell thickness, and the storage conditions of the 
eggs (Yamak et al., 2023). The shape of the egg could 
affect the development of the embryo during 
incubation. Therefore, the egg shape index has to be 
determined as one of the factors affecting the 
hatchability in poultry eggs. 

The egg shape index is defined as the ratio of width 
to length of the egg, and it is an important criterion in 
determining egg quality. Eggs with a shape index ranging 

Article History 
Received May 27, 2026 
Accepted: Aug 11, 2026 
First Online:  
 
 

*Corresponding Author 
 

Tel: + 903623121919/1389 
E-mail: usyamak@omu.edu.tr 
 
 

Keywords 
Egg shape index 
Australorp chicken 
Incubation 
Hatchability 
Chick quality 
 
 

Abstract 
 
This study was conducted to determine the effects of egg shape index on hatching 
results and chick quality. Australorp eggs (n=1,484) were used in the study. Eggs were 
divided into three groups as normal shape (Shape index between 72-76), pointed (shape 
index <72) and round (shape index >76). Mean egg weights were similar in all groups. 
Egg weight loss during incubation, fertility, hatchability of fertile and set eggs and chick 
quality were determined after 21 days of incubation. Pointed eggs achieved the highest 
values in fertility, hatchability of fertile and set eggs. Hatchability of fertile eggs was 
significantly higher in pointed (91.52%) and normal shape eggs (90.93%) than the round 
eggs (82.04%). Hatchability of set eggs which is a result of fertility and hatchability of 
fertile eggs was similarly significantly higher in pointed (85.68%) and normal shape 
(81.20%) eggs than round eggs (69.33%). Chick quality was determined by using Pasgar 
score and the differences between the chicks hatched from eggs with different shape 
index were found insignificant.  
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from 72 to 76 are defined as optimum, while eggs with 
a shape index below 72 are characterized as being too 
long, and eggs with a shape index above 76 are defined 
as being too round. A high-quality hatching egg is 
characterized by an oval shape, with a pronounced air 
cell end and a clearly distinguishable sharp end. As 
posited by King’ori (2012), the morphology of the egg is 
contingent on the anatomical structure of the hen, with 
particular reference to the oviduct, the distribution of 
internal organs, and the configuration of the pelvic 
bones. It has been demonstrated that younger hens 
tend to lay eggs that are more irregular in shape, as their 
reproductive systems are still maturing. As hens mature, 
the shape of their eggs typically becomes more 
consistent and closer to the ideal oval shape (Nikolova 
and Kocevski, 2006; Crosara et al., 2019). The egg shape 
index is a crucial factor in achieving high hatchability 
rates during the incubation process. It has been 
demonstrated that deviations from the standard egg 
shape index can result in a decline in hatchability rates, 
precipitated by the suboptimal positioning of embryos, 
particularly those adhering to the shell and succumbing 
to death (Uçar and Kahya, 2024). 

In this study, eggs were divided into three groups 
as sharp, round and normal shape; and hatching results 
were assessed if shape index affected the results. 

 
Material and Methods 

 
This study was conducted at Ondokuz Mayıs 

University Agricultural Faculty Research Farm’s Hatching 
Unit. A total 1,484 eggs were obtained from an 
Australorp chicken flock which was at 46 weeks of age. 
The eggs were daily collected for seven days and 
transferred to the hatchery every day. Eggs were stored 
for at 18 ⁰C and 70% relative humidity until incubation. 
After seven days of storage, eggs were individually 
numbered, weighed and egg length and width were 
measured with a digital calliper. Shape index (SI) of the 
eggs was calculated by the formula; Egg width / Egg 
length x 100. Eggs were separated into three groups.  
The first group was defined as having a shape index of 
72% or less (SI <72), the second group as having a shape 
index in the 72-76% range (72 ≤ SI ≤76), and the third 
group as having a shape index of 76% or higher (SI >76). 

Eggs were placed to an incubator and incubated at 
37.7 ⁰C and 60% relative humidity for 18 days. Eggs were 
then individually weighed to determine incubation 
weight loss and transferred to a hatching machine. They 
were kept at 37.7 ⁰C temperature and 75% relative 
humidity for three days in the hatcher.  

At hatching, all chicks were weighed and evaluated 
for quality based on the Pasgar score criteria described 
by Boerjan (2006). The highest possible Pasgar score is 
10, with points deducted for abnormalities across five 
categories as outlined. At the end of the hatching 
period, unhatched eggs were broken to determine the 
number of infertile eggs. Egg weight loss ratio, fertility, 
hatchability of fertile eggs, hatchability of set eggs and 

embryonic mortalities were calculated by using the 
following formulas: 

 
Egg weight loss ratio (%): (Initial egg weight-egg 

weight at transfer)/ Initial egg weight *100 
  
Fertility (%): Number of fertile eggs/numbers of 

total eggs*100 
 
Hatchability of fertile eggs (%): number of hatched 

chicks/numbers of fertile eggs*100 
 
Hatchability of set eggs (%): number of hatched 

chicks/ numbers of total eggs*100 
 
For all characteristics considered in the study, the 

normality of the data distribution was checked using the 
Kolmogorov-Smirnov test, and the homogeneity of 
group variances was checked using the Levene test. 
Descriptive statistics such as mean and standard error 
were calculated for all characteristics, and 99% 
confidence intervals were presented in graphical form. 
One-way analysis of variance (ANOVA) was used to 
evaluate characteristics that met the assumptions, and 
the Tukey multiple comparison test at a 1% significance 
level was used to determine different means. Tukey test 
results are expressed as letter notations next to the 
means. All calculations were performed using Minitab 
17 and SPSS 22 statistical package programs. 
 
Results and Discussion 

 
Number of the eggs in three shape index groups, 

mean egg weights of the eggs and mean egg weight loss 
ratios during incubation were given in Table 1. Total 
number of eggs with shape index lower than72 was 299, 
while there were 773 eggs with SI between 72-76; and 
412 eggs had SI higher than 76. Although Iqbal et al., 
(2017) reported the shape index to be higher in small 
eggs, the differences between egg weight among SI 
groups were not significant in this study. Similar to our 
results, there are studies which found insignificant 
effect of egg weight on shape index (Peşmen, 2025; Aşcı 
and Durmuş, 2015). Eggs lose water through the process 
of evaporation during the incubation, this situation 
results in reduction on weight. This is important for the 
success of hatching; therefore, an optimal amount of 
weight loss is conducive to proper embryonic 
development and hatchability. Although Rayan (2025) 
reported eggs to lose about 9–12% of the initial egg 
weight by transfer day, Molenaar et al., (2010) showed 
that it is not possible to estimate an optimal percentage 
of WL due to the variability in eggshell conductivity. 
However, an optimal range can be determined, 
suggesting that WL should be between 6.5% and 14.0% 
of the initial egg weight to ensure sufficient air cell 
volume prior to internal pipping (Molenaar et al., 2010). 
In our study, egg with SI between 72 and 76 had lost 
significantly lower percentage of weight than other  
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 groups. This could be related to conductivity of eggs and 
had to be investigated according to SI. Conversely, Aşçı 
and Durmuş (2015) found eggs to lose around 13% of 
their initial weight there was not significant differences 
among egg shape index groups. Table 2 represents the 
hatching traits of shape index groups. Significant 
differences occurred between shape index groups for all 
traits. Highest fertility determined in the eggs with 
shape index lower than 72, while lowest fertility was in 
eggs with shape index greater than 76. There are various 
reports about the relationship between SI and fertility. 
In the findings of Aşçı and Durmuş (2015), eggs with SI 
bigger than 73 had significantly higher fertility than 
lower SI, but Peşmen (2025) reported insignificant 
differences between fertility among SI groups. In fact, 
fertilization occurs in infundibulum and shape forms in 
magnum and uterus after fertilization. In this study, eggs 
were stored for seven days. Storage times varied among 
eggs in different shape index groups. Depending on the 
storage time, eggs in which fertilization ceased may 
have been identified as infertile. Therefore, it is possible 
that the number of eggs identified as infertile varied 
depending on the storage time. Therefore, it can be said 
that these differences could randomly occurred. 
Hatchability of fertilized eggs were significantly higher in 
the eggs with SI lower than72 and eggs with SI between 
72 and 76 than the eggs with SI bigger than 76 (Table 2, 
P=0.004). Similar to our findings, many researchers have 
found that eggs with round and narrow shape have 
fewer hatchability than optimal shaped eggs (Peşmen, 
2025; Jabbar et al., 2018; Aşçı and Durmuş, 2015). This 
is mostly about the movements of the embryo during 
incubation, because the embryo changes its axial 
orientation in the egg at the later stages of embryonic 
development. Therefore, both narrow and more round 
egg shapes are likely to prevent the rotation of the 
embryo inside the egg. It is also reported that pointed 
eggs had better hatchability than those which were 
rounded (Narushin and Romanov, 2002). Correlatively, 
in this study too, eggs with SI lower than 72 (more 
pointed) had 91.52% hatchability while more round eggs 
(SI>76) had 82.04% (Table 2, P=0.004).  

Hatchability of set eggs is a definition of both 
fertility and hatchability of fertilized eggs. In this study, 
both fertility and hatchability of fertilized eggs was 
significantly higher in the groups with SI<72 and SI 
between 72-76 than the group with SI>76. As a 
consequence, hatchability of set eggs was significantly 
higher in stated groups. 

Although the success of incubation is determined 
by the hatchability, quality of the hatched chicks is also 
an important indicator. In hatcheries, the fundamental 
objective is to optimize hatchability, thereby yielding a 
substantial number of high-quality, marketable chicks. 
These chicks are in high demand among broiler 
producers due to their enhanced viability and superior 
performance (Decuypere and Bruggeman, 2007). 
Therefore, the quality of hatched chicks has to 
determine to identify the effect of treatments. 

In this study, there were not significant differences 
between chick quality scores of egg shape index groups (Table 
3). Aşçı and Durmuş (2015) reported that egg shape index has 
not effect chick quality.  

 

 Conclusion 
 

As a conclusion, shape of the eggs could affect embryo 
development and hatchability. Eggs with shape index 
between 72 and 76 which could be assessed as normal 
shaped eggs and eggs with shape index lower than 72 had 
the highest hatchability. Under the conditions of the present 
study, round Australorp eggs showed lower hatchability than 
pointed and normally shaped eggs. 
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Table 1. Mean egg weight and egg weight loss rates of eggs in different egg shape index 

Shape Index n Egg weight (g) Egg weight loss (%) Shape Index 

<72 299 63.54 ± 0.32 8.75 ± 0.10a <72 
72-76 773 63.80 ± 0.2 8.38 ± 0.08b 72-76 
>76 412 63.49 ± 0.31  8.61 ± 0.10ab >76 

 
 
Table 2. Mean hatching results of eggs in different shape index 

Shape Index Fertility Hatchability of fertile eggs Hatchability of set eggs 

<72 93.63 ± 0.79a 91.52 ± 1.97a 85.68 ± 1.81a 
72-76 89.29 ± 1.18b 90.93 ± 0.78a 81.20 ± 1.40a 
>76 84.63 ± 1.71c 82.04 ± 2.14b 69.33 ± 1.31b 
F 12.313 9.362 30.777 
P 0.001 0.004 0.001 

 

 

Table 3. Quality of chicks hatched from eggs in different shape index 

Shape Index n Pasgar score 

<72 34 8.64 

72-76 50 8.64 

>76 44 8.61 

P  0.977 

 


