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ABSTRACT 

The study evaluated the effect of storage duration and shape index on the quality of eggs and 

survivability of chicks from phenotypically characterized Philippine native chickens. A total of 

135 eggs were collected and classified based on shape index (SI): sharp (SI < 72), normal (SI = 

72–76), and round (SI > 76). Eggs were subjected to three storage durations: 0, 5, and 10 days at 

a constant temperature of 18°C. The study was laid out in split-plot design with three replications. 

Results showed that weight loss significantly increased with longer storage duration. The internal 

quality parameters such as yolk height, albumen height, yolk and albumen weight and Haugh unit 

were significantly affected by storage duration and shape index while yolk color remains 

unaffected. Shape index alone influenced initial egg weight and yolk height.  

Keywords: storage duration, shape index, egg quality, Philippine native chicken 

INTRODUCTION 

Native chickens are typically raised in the backyards of rural households and are commonly grown 

in small numbers of up to about 24 hens for meat and egg production as an additional source of 

income (Santiago45, 2018). Over the years, much emphasis has been given on native chicken 

production. However, there were only few researches which dealt on native chicken eggs. Among 

these include the studies of dela Cruz et al.12 (2020), Lambio35 (2000) and Rasali et al.43 (1993).  

It is imperative to note that native chicken eggs are a source of income of farmers, as these are sold 

for table consumption, or subjected to artificial incubation and allowed to hatch to produce viable 

chicks that fetch a higher price compared to table eggs. Farmers often wait for a few days prior to 
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incubation to maximize the capacity of the incubator and as such egg storage is required. The goal 

of egg storage is to stop the embryo's growth until incubation begins (Narushin and Romanov40, 

2002). However, an increase in the storage duration decreases hatchability (Ayeni et al.9 2020; 

Bell10, 1996), which has a significant impact on the survivability and availability of day-old chicks 

(Alasahan and Copur3, 2016). Aside from storage, egg shape index (SI) affects egg quality (Ukwu 

et al.,56 2017; Duman et al.,13 2016) and consequently the hatchability and weight of hatched 

chicks (Ayeni et al.9 2020; King’ori33, 2011; Narushin and Romanov40, 2002). Egg shape index is 

defined as the width-to-length ratio of the egg. Based on SI, eggs can be sharp (SI<72), normal (SI 

= 72-76), or round (SI>76) as described by Duman et al.13 (2016). Hence, differences in shape 

could mean variation in the quality traits of native chicken eggs as well as the fertility, hatchability, 

and weight of hatched chicks.  

Despite the numerous literatures discussing the effect of storage duration and shape index, these 

were conducted in other countries. Studies focusing specifically on Philippine native chicken eggs 

have not yet been fully explored. Thus, to address this lack of information, this study was 

conducted. As of date, there were a number of researches on the quality, fertility, and hatchability 

of chicken eggs as well as the weight of newly hatched chicks and their survivability after brooding 

such as those conducted independently by Ayeni et al.9 (2020), Khalil et al.30 (2016), Aşci and 

Durmuş7 (2015), Narushin and Romanov40 (2002), and Farooq et al.16 (2001). However, these 

were conducted in other countries, and thus, studies focusing specifically on Philippine native 

chicken eggs have not yet been fully explored. Thus, the findings of the study are a helpful tool 

for researchers especially those focusing on the evaluation of native chicken egg quality traits, 

both looking at the internal and external attributes, hatchability, and fertility rate of native chicken 

eggs as well as the weight of the newly hatched chicks and their survivability at brooding. This 

added to the body of knowledge especially on the influence of the interaction of the two factors, 

storage duration and shape index, on the said parameters. Apart from being an important tool for 

researchers, farmers can use the result of this study as a guide in egg storage and incubation. This 

will help farmers decide how long native chicken eggs should be stored and what shape should not 

be stored for long so that quality will not deteriorate especially if the eggs are planned to be 

incubated. This would result to increased hatchability of the eggs that can result to an increased 

profit for the farmers. 

MATERIALS AND METHODS 

The experiment was laid out in Split-Plot Design with storage duration and shape index as main 

plot and subplot factors, respectively. Levels for storage duration were no storage, 5 days and 10 

days, while shape index was sharp, normal, and round. The experiment was replicated thrice. Thus, 

there was a total of nine treatment combinations. 
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The study was divided into three sub-study each of which has specific materials and methods that 

was followed. The eggs used in this study were collected from Philippine native chickens aged 8 

to 12 months, representing birds in their peak reproductive stage. The breeder flock was maintained 

under a semi-scavenging production system, wherein birds primarily consumed locally available 

feed resources such as corn and rice, supplemented with commercial feeds to ensure adequate 

nutrient intake. All breeder chickens were observed to be clinically healthy, with no visible signs 

of disease at the time of egg collection. A mating ratio of one rooster to ten hens (1:10) was 

maintained to ensure optimal fertility and egg production. 

Study 1: Egg Quality as Affected by Storage Duration and Shape Index 

A total of 135 eggs were purchased from native chicken raisers. A digital Vernier caliper was used 

in measuring the yolk and albumen height. It was also used in sorting the egg based on the shape 

index. The DSM YolkFanTM was used to ensure the correct measurement for the yolk color of the 

eggs. A digital weighing scale with a capacity of 500 g and a graduation of 0.1 g was used in 

weighing the whole eggs, egg albumen and egg yolk. A window type air conditioner with 0.8 hp 

was installed in the storage room to maintain a constant temperature of 18°C 

The eggs were collected 5-10 hours after being laid from a native chicken farm and this was sorted 

based on the shape index which was recorded by measuring the length (mm) and width (mm) of 

the egg using a digital Vernier caliper. Eggs were classified as sharp (SI<72), normal (72<SI<76), 

or round (SI>76). SI was calculated using the equation suggested by Duman et al.13 (2016) as 

follows: 

SI=
Egg width

Egg length
 x 100 

The 5th and 10th day storage periods were followed based on the study of Samli et al.44 (2005). 

There were three groups, such that each group consists of all the egg shape indices. The first group 

of eggs was stored for five days, while the second group was stored for ten days. The third group 

was not stored, instead, the quality of the egg was measured immediately upon collection which 

served as a baseline in comparison to the quality of the eggs stored for five and ten days. The eggs 

were stored in egg trays at a temperature of 18°C. 

The external quality of egg that were gathered include initial weight, weight after storage, and 

weight loss. The initial weight of egg was recorded as the weight (g) of each egg taken immediately 

after collection using a digital weighing scale. Also, the weight (g) of the egg was recorded at the 

end of the 5- and 10-day storage periods to compute the egg weight loss (%). 

Measurements of the internal quality was obtained by carefully making an opening around the 

sharp end of the egg, large enough to allow passage of both the albumen and the yolk through it 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 12, Issue: 02 "March-April 2026" 

 

www.ijaer.in Copyright © 2026 by the authors. Licensed under CC BY-NC-SA 4.0  Page 630 

 

without mixing their contents together. The internal egg quality parameters measured include the 

yolk color, yolk and albumen height, yolk and albumen weight, and Haugh Unit. 

Study 2: Hatchability and Fertility of Eggs as Affected by Storage Duration and Shape Index 

A 100-egg capacity, fully automatic incubator was used in the study and a candling box was used 

to determine the fertility of the eggs during the artificial incubation. 

The eggs were incubated in a 100-capacity fully automatic incubator for 21 days. The temperature 

in the incubator was maintained at 37.5 to 38°C. Candling was done on the 14th day of incubation 

to determine the number of fertile eggs. The eggs were illuminated at the blunt side using a 

candling box. 

The fertility rate was calculated by dividing the number of fertile eggs with the total number of 

eggs incubated multiplied by 100. 

Fertility rate= 
No. of fertile eggs

No. of eggs incubated
 x 100 

The hatchability rate was calculated based on the number of eggs set (commercial hatchability 

rate) and the number of fertile eggs after candling that hatched (scientific hatchability rate). 

Commercial hatchability rate (%) = 
No. of hatched eggs

No. of eggs set
 x 100 

Scientific hatchability rate (%)= 
No. of hatched eggs

No. of fertile eggs
 x 100 

Study 3: Weight of Hatched Chicks and Survivability After Brooding as Affected by Storage 

Duration and Shape Index 

A digital weighing scale that could measure 0.01 to 500 g was used in weighing the hatched chicks. 

Brooding cages was constructed from steel frame, wood and chicken wire. Incandescent bulbs 

were installed in the brooder cages as a source of heat.  

The brooding period lasted for 21 days. The recommended temperature and space allowance in the 

brooder cage was maintained following the recommendations of DOST-PCAARRD52 (2004). 

Chick booster crumble and broiler starter crumble were given ad libitum from 1-14 days and from 

15-21 days, respectively. Shifting of feeds was done gradually by mixing the broiler starter crumble 

with the chick booster mash starting on the 12th day of feeding (DOST-PCAARRD52, 2004). 

Adequate amount of water was given to the chicks. 
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A digital weighing scale was used to accurately record chick weight. The average weight (g) of the 

chicks per replicate were obtained after hatching and was noted as initial weight. Also, the average 

weekly weight (g) of the chicks per replicate were recorded. Meanwhile, the final weight was 

obtained as the average weight (g) of the chicks per replicate after the brooding period. 

Statistical Analysis 

Homogeneity of treatment variances and normality of errors was checked using Bartlett’s test and 

Wilk Shapiro test, respectively. After satisfying these assumptions, the effects of storage duration 

and shape index were determined using Analysis of Variance (ANOVA). When the effect of the 

interaction of storage duration and shape index was significant, treatment mean comparison was 

done using Tukey’s Honest Significant Difference (HSD) test. Meanwhile, when the effect of 

either factor was significant, treatment means were compared using Least Significant Difference 

(LSD) test. These were done at 5% level of significance and letter groupings were generated. The 

analysis was conducted using the Statistical Tool for Agricultural Research (STAR 2.0.1) software. 

RESULTS  

External Egg Quality 

Initial weight: Analysis of variance showed that the interaction effect between storage duration 

and shape index did not significantly affect egg weight. Only shape index significantly influenced 

(p < 0.01) egg weight (Table 1). Normal and round eggs had comparable weights (43.32–43.39 g) 

and were heavier than sharp eggs (42.30 g). 

Weight after storage: Egg weight after storage, considered as the final weight, was not affected 

(p > 0.05) by the interaction between the two factors. However, similar to the trend observed prior 

to storage, final weights significantly differed among shape indices. Table 1 shows that, regardless 

of storage duration, normal and round eggs, which had statistically comparable final weights, 

remained heavier than sharp eggs. 

Weight loss: Analysis of variance indicated that the interaction between storage duration and 

shape index significantly (p < 0.01) influenced egg weight loss (Table 1). Egg weight loss 

increased with longer storage duration. Specifically, the highest weight loss (0.68–1.32%) was 

observed in eggs stored for 10 days, followed by those stored for five days (0.47–0.68%). 
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Table 1: Mean Initial Weight (IW), Final Weight (FW) and Weight Loss (WL) of Eggs as 

Affected by Storage Duration and Shape Index 

TREATMENT IW (g) FW (g) WL (%) 

Storage Duration (days)    

0 42.80 42.80 0.00 

5 43.25 42.98 0.61 

10 42.96 42.53 1.00 

Shape Index    

Sharp 42.30 b 42.11 b 0.43 

Normal 43.39 a 43.17 a 0.51 

Round  43.32 a 43.03 a 0.67 

F-test    

Storage Duration (D) ns ns ** 

Shape Index (I) * * ** 

D x I ns ns ** 

CV a (%) 2.51 2.54 14.05 

 b 1.19 1.20 12.32 

** - significant at 1% level; * - significant at 5% level; ns – not significant; CV – Coefficient of 

Variation 

Internal Egg Quality  

Yolk color: Egg shape index (SI) and storage duration did not significantly influence yolk color. 

All eggs used in the study had a yolk color rating of 11 based on the yolk color fan. 

Yolk height: Analysis of variance showed that the interaction between storage duration and shape 

index was not significant (p > 0.05). Only shape index significantly influenced (p < 0.01) yolk 

height. The findings revealed that yolk height differed among shape indices (Table 2). 

Albumen height: Analysis of variance showed that the interaction between storage duration and 

shape index had a significant (p < 0.01) effect on albumen height (Table 5). In general, albumen 

height decreased with increasing storage duration. Prior to storage, eggs—regardless of shape 

index—had similar (p > 0.05) albumen heights, ranging from 8.48 to 9.02 mm. With prolonged 

storage, the albumen height of sharp eggs decreased more rapidly. In contrast, the albumen height 

of normal and round eggs did not decrease after five days of storage, with significant reductions 

observed only after 10 days. 

Yolk and albumen weight: The interaction between storage duration and shape index did not 

significantly affect yolk and albumen weight. However, highly significant (p < 0.01) differences 
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were observed among shape indices. Sharp eggs had significantly lower yolk and albumen weights 

compared to normal and round eggs, which ranged from 36.71 to 37.42 g (Table 2). The values for 

normal and round eggs were statistically comparable. 

Haugh unit: The Haugh unit (HU) was significantly influenced by the interaction between storage 

duration and shape index (Table 2). A reduction in HU for sharp and normal eggs was observed 

after five days of storage. In contrast, round eggs maintained comparable HU values up to five 

days, with a decline observed only after 10 days of storage. 

Table 2: Mean Yolk Height (YH), Albumen Height (AH), Yolk-Albumen Weight (YAW) and 

Haugh Unit (HU) of Eggs as Influenced by Storage Duration and Shape Index 

TREATMENT YH (mm) AH (mm) YAW (g) HU  

Storage Duration (days)     

0 16.75 8.79 36.95 97.88 

5 16.28 8.03 36.77 95.20 

10 15.90 7.93 35.90 93.83 

Shape Index     

Sharp 15.58 b 8.37 35.49 b 96.04 

Normal 16.81 a 8.19 37.42 a 95.88 

Round  16.54 a 8.20 36.71 a 94.99 

  F-test 

Storage Duration (D) 

 

ns 

 

** 
ns ** 

Shape Index (I) ** * * * 

D x I ns ** ns * 

CV a (%) 4.24 3.37 4.06 2.51 

 b 3.45 1.61 2.67 1.19 

** - significant at 1% level; * - significant at 5% level; CV – Coefficient of Variation 

Fertility Rate 

The results indicated that neither storage duration nor egg shape index significantly influenced the 

fertility rate of Philippine native chicken eggs (Table 3). 
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Table 3: Mean Fertility Rate of Eggs as Influenced by Storage Duration and Shape Index 

TREATMENT FERTILITY RATE (%) 

Storage Duration (days)  

5 60.00 

10 60.00 

Shape Index  

Sharp 78.34 

Normal 50.00 

Round  51.67 

F-test  

Storage Duration (D) ns 

Shape Index (I) ns 

D x I ns 

CV a (%) 8.51 

 b 9.27 

ns - not significant; CV - Coefficient of Variation 

Hatchability Rate 

The interaction effect of storage duration and shape index on hatchability rate, whether expressed 

as commercial or scientific hatchability, was not significant (p > 0.05). Analysis of variance 

revealed that only storage duration significantly (p < 0.05) influenced both commercial and 

scientific hatchability rates, as shown in Table 4. Regardless of shape index, both hatchability 

parameters decreased with increasing storage duration, from 65.56% at five days of storage to 

46.67% at ten days. 
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Table 4: Mean Commercial and Scientific Hatchability Rates (%) of Eggs as  

Influenced by Storage Duration and Shape Index 

TREATMENT 
HATCHABILITY RATE (%) 

Commercial Scientific 

Storage Duration (days)   

5 43.33 a 83.29 a 

10 28.89 b 59.94 b 

Shape Index   

Sharp 35.00 68.49 

Normal 41.67 80.89 

Round  31.67 65.48 

F-test   

Storage Duration (D) * ** 

Shape Index (I) ns ns 

D x I ns ns 

CV a (%) 6.80 13.54 

 b 15.15 13.98 

** - significant at 1% level; * - significant at 5% level; ns - not significant; CV - Coefficient of 

Variation 

Initial Weight of Chicks 

Analysis of variance showed that only egg shape index significantly (p < 0.05) affected the initial 

weight of chicks (Table 5). The initial weights of chicks from sharp and normal eggs were 

comparable, ranging from 27.62 to 27.67 g. Chicks hatched from round eggs had the highest initial 

weight (28.10 g), which was significantly higher (p < 0.05) than those from sharp and normal eggs. 

Weekly Weight  

Following the trend observed in initial weight, analysis of variance similarly showed that only egg 

shape index significantly affected chick weight during the first and second weeks (Table 5). In the 

first week, the weights of chicks from sharp and normal eggs were not significantly different, 

whereas chicks hatched from round eggs were significantly heavier. By the second week, chick 

weights became comparable (61.78–62.98 g), which may be attributed to uniform environmental 

and management conditions during brooding. 

In the third week, chick weight was independently affected by both shape index (p < 0.01) and 

storage duration (p < 0.05). As presented in Table 5, chicks hatched from larger eggs (i.e., normal 
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and round) had comparable weights and were heavier (129.27–129.98 g) than chicks from sharp 

eggs. 

Table 5: Initial and Weekly Weight (g) of Chicks as Influenced by  

Egg Storage Duration and Shape Index 

TREATMENT 
WEIGHT OF CHICKS (g) 

Initial Week 1 Week 2 Week 3 

Storage 

Duration (days) 

    

5 27.80 42.77 62.07 129.74 a 

10 27.79 42.61 62.63 129.04 b 

Shape Index     

Sharp 27.67 b 42.42 b 61.79 128.94 b 

Normal 27.62 b 42.55 b 62.29 129.27 a 

Round  28.10 a 43.10 a 62.98 129.98 a 

F-test     

Storage 

Duration (D) 
ns ns ns * 

Shape Index 

(I) 
* * ns ** 

D x I ns ns ns ns 

CV a (%) 1.21 1.14 1.11 0.16 

 b 1.07 0.81 1.17 0.45 

** - significant at 1% level 

*  - significant at 5% level 

ns - not significant  

Survivability Rate 

Throughout the duration of the study, no mortality was recorded among chicks across all 

treatments, indicating 100% survivability from hatching until the end of the brooding period. This 

outcome may be attributed to the uniform management practices applied to all chicks. 

DISCUSSIONS 

External Egg Quality 

Initial weight: The findings of the study are consistent with the results of previous studies (Duman 

et al.13 2016; Alkan5 et al. 2013) which reported that egg weight varies with shape index. This 

variation may be attributed to the distribution of egg components, particularly the albumen, which 
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constitutes the denser portion of the egg and occupies a greater width in certain egg shapes, thereby 

contributing to increased weight. In contrast, the findings of Khan et al.29 (2013) and Melo et al.38 

(2021) indicated that egg weight does not significantly differ among eggs of varying shapes. 

Weight after storage: The study showed that, regardless of storage duration, normal and round 

eggs remained heavier than sharp eggs, consistent with the findings of Duman et al.13 (2016), 

Alkan et al.4 (2014), and Venkatesh et al.57 (2019). The positive correlation between shape index 

and egg weight reported by Venkatesh et al. (2019) may be attributed to the wider structure of 

certain eggs, which allows for greater albumen content and, consequently, increased mass. In 

contrast, other studies, such as those of Melo et al.38 (2021), reported significant reductions in egg 

weight during prolonged storage, primarily due to moisture and gas loss, as well as the transfer of 

moisture from the albumen to the yolk. 

Weight loss: Weight loss can be attributed to the loss of moisture and gases from the egg contents 

through the shell by evaporation. As storage progresses, eggs begin to deteriorate due to the 

diffusion of water vapor and CO₂ (Jinangrat et al.27 2010), leading to weight loss and a decline in 

egg quality. Although the shell functions as a protective barrier against pathogen entry, it is not 

completely impermeable; thus, the shell and its membranes allow the gradual loss of moisture from 

the albumen (Hassan and Aylin22, 2009). Since shape index influenced egg weight both before and 

after storage, weight loss was consequently associated with the initial weight of the eggs. Heavier 

eggs tended to be rounder, while lighter eggs were generally sharper in shape. Accordingly, the 

results of the study showed that round eggs (heavier) exhibited the highest weight loss (0.67%), 

followed by normal (0.51%) and sharp eggs (0.43%). This finding is consistent with the results of 

Alabi2 et al. (2012), who reported that heavier eggs tend to lose more weight than lighter ones. 

Internal Egg Quality 

Yolk color: Consistent with the findings of Duman et al.13 (2016), yolk color was not affected by 

shape index, and no significant correlation between shape index (SI) and yolk color was observed. 

Storage duration also had no significant effect, in agreement with Kralik et al.34 (2014), who 

reported no meaningful change in yolk color even after 28 days of storage. In contrast, Jin et al.26 

(2011) observed a decrease in yolk color with prolonged storage; however, this difference may be 

attributed to the higher storage temperatures used in their study, unlike the controlled 18 °C 

condition maintained in the present experiment. 

Yolk height: Yolk height was higher in sharp and round eggs than in normal eggs. This finding 

contrasts with the results of Duman et al.13 (2016), who reported no significant effect of shape 

index on yolk height. While Eke et al.14 (2013) observed a decrease in yolk index with prolonged 

storage, the constant storage temperature used in the present study may have slowed the rate of 

deterioration. As storage progresses, the albumen becomes more fluid, allowing water to migrate 
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into the yolk (Stadelman & Cotteril49, 2007). This results in yolk swelling and a subsequent 

reduction in yolk height (Watkins58, 2007). 

Albumen height: Albumen height decreased with increasing storage duration, supporting the 

findings of Jin et al.26 (2011) and Feddern et al.18 (2017). This reduction may be attributed to the 

liquefaction of the thick albumen and the increase in pH resulting from the breakdown of carbonic 

acid into CO₂ and water. These changes weaken the protein structure of the albumen, leading to a 

decline in albumen height. 

Yolk and albumen weight: The heavier weight of normal and round eggs likely explains their 

higher yolk and albumen weights, as egg components generally increase with overall egg mass, 

consistent with the findings of Alkan et al.4 (2014), Khawaja et al.31 (2013), and Tebesi et al.51 

(2012). Storage duration did not significantly affect yolk and albumen weight in this study, which 

contrasts with the findings of Silversides and Scott47 (2000) who reported increases during 

prolonged storage. Such increases have been attributed to rising internal temperature, which 

accelerates the breakdown of albumen proteins and the vitelline membrane (Jones et al.28 2018). 

This process facilitates the transfer of moisture from the albumen to the yolk (Jin et al.26 2011) and 

reduces albumen viscosity (Kumbár et al.36 2015). In contrast, the controlled storage temperature 

of 18 °C used in the present study may have minimized these changes. 

Haugh unit: The Haugh unit (HU) is widely accepted as the “gold standard” for assessing internal 

egg quality and freshness. It is considered an objective measure of egg freshness and closely 

reflects consumer preferences; thus, higher HU values indicate better egg quality (SMS48, 2022). 

The results of the present study agree with the findings of Gavril and Ustoroi19 (2012), Tona et 

al.53 (2004), and Jin et al.26 (2011) which showed that increasing storage duration leads to a 

decrease in the Haugh unit of eggs. 

Fertility Rate 

Fertility rate, as discussed by Deeming and Wadland11 (2002), is influenced by several factors, 

including the rooster-to-hen ratio. Notably, fertility tends to be higher at a mating ratio of 8:1 

compared to 12:1. The age of the hen also affects fertility, as reproductive performance generally 

declines with advancing age. Meijerhof et al.37 (1994) suggested that this reduction may be due to 

a decreased ability of hens to store spermatozoa, as well as a decline in follicular quality. In 

addition, both nutritional and bird-related factors play a significant role in determining fertility. 

King’ori33 (2011) emphasized that the quality and quantity of the breeder diet are critical, as proper 

nutrition supports optimal reproductive function. Conversely, excessive weight gain may 

negatively affect fertility by impairing semen quality and ovulation 

Hatchability Rate 
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Hatchability in the present study declined with increasing storage duration, consistent with the 

findings of Abioja1 et al. (2020), Nasri et al.41 (2019), Hamidu and Adomako21 (2018), and Khan 

et al.29 (2013). Prolonged storage has been associated with increased early and late embryonic 

mortality (Elibol et al.,15 2002; Ishaq et al25., 2014), a pattern also reported by Schmidt et al.46 

(2009) and Samli et al.44 (2005). Less-developed embryos are particularly sensitive to extended 

storage because they contain fewer cells and are less differentiated (Grochowska20, 2014; Fasenko 

et al.,17 2001). Furthermore, prolonged storage degrades albumen quality, thereby reducing 

embryonic viability and the proportion of high-quality chicks (Tona et al.,53 2004). 

Egg shape index did not significantly affect hatchability, supporting the findings of Taha50 (2011) 

and Turkyilmaz et al.54 (2005). However, some studies (Meshioye et al.,39 2008; Asuquo & Okon8, 

1993) reported higher hatchability in medium to large (round) eggs. This may be attributed to their 

greater albumen volume and moisture content (Hegab & Hanafy23, 2019; Ulmer-Franco et al.,55 

2010), which enhances water retention essential for proper embryonic development. 

Initial Weight of Chicks 

The study found that egg shape index significantly affected chick weight at hatch, with round eggs 

producing the heaviest chicks. This finding contrasts with earlier reports by Iqbal et al.24 (2017) 

and Alasahan & Copur (2016), who observed no significant effect of shape index on chick weight. 

The results of the present study may be attributed to the heavier weight of round eggs, which likely 

provide greater yolk reserves to support embryonic development and contribute to higher chick 

weight at hatch. 

Weekly Weight of Chicks 

Chicks from round eggs remained heavier during the first week, while weights became comparable 

by the second week, likely due to uniform brooding conditions. By the third week, both shape 

index and storage duration influenced chick weight, with chicks from normal and round eggs 

maintaining higher weights. These findings are consistent with previous studies by Khulel & 

Sabri32 (2020), Al-Nedawi et al.6 (2019), and Petek et al.42 (2010), which indicate that egg size 

and shape can influence early chick growth. 

CONCLUSIONS 

Based on the summary of the findings, the following conclusions were drawn: 

1. Egg shape index has limited influence on most internal egg quality traits, affecting only 

egg weight and yolk height. However, several quality parameters such as egg weight loss, 

albumen height, yolk and albumen weight, and Haugh unit are influenced by the interaction 

between storage duration and egg shape index. Yolk color remains unaffected by both 
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factors. Practically, this indicates that egg storage management is more critical than egg 

shape alone in maintaining egg quality, and producers should prioritize proper storage 

duration regardless of egg shape classification.  

2. Fertility of Philippine native chicken eggs is not influenced by either storage duration or 

egg shape index. However, hatchability is affected by storage duration. This suggests that 

while egg selection based on shape is unnecessary for fertility, minimizing storage time is 

essential to maintain high hatchability, emphasizing the importance of timely incubation 

practices in hatchery operations.  

3. Chick weight from hatch up to the first week is influenced by egg shape index, while 

growth performance in later stages is less affected, except during the third week where both 

storage duration and shape index independently influence weight. Chick survivability 

during brooding is not affected by either factor. In practical terms, egg shape may be 

considered when uniformity of early chick size is desired, but it has minimal long-term 

impact on growth and survival, indicating that management practices during brooding 

remain more critical than initial egg characteristics. 

REFERENCES 

[1]. Abioja MO, Abiona JA, Akinjute OF, Ojoawo HT. Effect of storage duration on egg 

quality, embryo mortality and hatchability in FUNAAB-ɑ chickens. J Anim Physiol Anim 

Nutr. 2020;105(4):715–24. 

[2]. Alabi OJ, Ng SS, Norris D. Effect of egg weight on physical egg parameters and 

hatchability of indigenous Venda chicken. Asian J Anim Vet Adv. 2012;7(2):166–72. 

[3]. Alasahan S, Copur AG. Hatching characteristics and growth performance of eggs with 

different egg shapes. Braz J Poult Sci. 2016;18(1):1–8. 

[4]. Alkan S, Galiç A, Karsli T, Karabağ K. Effects of egg weight on egg quality traits in 

partridge (Alectoris chukar). J Appl Anim Res. 2014;43(4):450–6. 

[5]. Alkan S, Karsli T, Galiç A, Karabağ K. Determination of phenotypic correlations between 

internal and external quality traits of guinea fowl eggs. Kafkas Univ Vet Fak Derg. 

2013;19(5):861–7. 

[6]. Al-Nedawi AM, Aljanabi TK, Altaie SM, Al-Samarai FR. Effect of sex and day-old weight 

on subsequent body weight and body mass index in commercial broilers. Adv Anim Vet 

Sci. 2019;7(1):45–8. 

[7]. Aşci E, Durmuş I. Effect of egg shape index on hatching characteristics in hens. Turk J 

Agric Food Sci Technol. 2015;3(7):583–7. 

[8]. Asuquo S, Okon B. Effects of age in lay and egg size on fertility and hatchability of chicken 

eggs. East Afr Agric For J. 1993;59(1). 

[9]. Ayeni AO, Agbede JO, Igbasan FA, Onibi GE, Adegnerno M. Effect of storage periods 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 12, Issue: 02 "March-April 2026" 

 

www.ijaer.in Copyright © 2026 by the authors. Licensed under CC BY-NC-SA 4.0  Page 641 

 

and positioning during storage on hatchability and weight of hatched chicks from different 

egg sizes. Bull Natl Res Cent. 2020;44:101. 

[10]. Bell D. Effects of temperature and storage time on egg weight loss. Poult Int. 

1996;35(14):56–64. 

[11]. Deeming DC, Wadland D. Influence of mating sex ratio in commercial pheasant flocks on 

bird health and fertility. Br Poult Sci. 2002;43(1):16–23. 

[12]. Dela Cruz MR, Faylon WS, Lagliva AJ, Magarro A, Parungao AR, Magpantay V. Effects 

of low incubation temperature on hatch of fertile eggs, post-hatch performance, and 

correlations between egg and chick weights of Banabang Kalabaw native chicken. Phil J 

Vet Anim Sci. 2020;46(1):69–75. 

[13]. Duman M, Şekeroğlu A, Yildirim A, Eleroğlu H. Relation between egg shape index and 

egg quality characteristics. Eur Poult Sci. 2016;80:1–9. 

[14]. Eke MO, Olaitan NI, Ochefu JH. Effect of egg storage conditions on the quality attributes 

of table eggs. Niger Food J. 2013;31(2):18–24. 

[15]. Elibol O, Peak SD, Brake J. Effect of flock age, length of egg storage, and turning during 

storage on hatchability of broiler eggs. Poult Sci. 2002;81:945–50. 

[16]. Farooq M, Durrani FR, Aleem M, Chand N, Muqarrab AK. Egg traits and hatching 

performance of desi, Fayumi and Rhode Island Red chickens. Pak J Biol Sci. 

2001;4(7):909–11. 

[17]. Fasenko GM, Robinson FE, Whelan AI, Kremeniuk KM, Walker JA. Prestorage 

incubation of long-term stored broiler eggs: effects on hatchability. Poult Sci. 

2001;80:1406–11. 

[18]. Feddern V, Prá M, Mores R, Nicoloso R, Coldebella A, Abreu P. Egg quality under 

different storage conditions, seasons, and laying hen strains. Cienc Agrotec. 

2017;41(3):322–33. 

[19]. Gavril R, Usturoi MG. Effect of storage time and temperature on hen egg quality. Lucr 

Ştiint Univ Ştiinte Agric Med Vet Zooteh. 2012;57:221–9. 

[20]. Grochowska E, Piwczyński D, Portolano B, Mroczkowski S. Influence of PrP genotype on 

litter size in Polish sheep. Livest Sci. 2014;159:11–7. 

[21]. Hamidu JA, Adomako K. Impact of egg storage duration and temperature on egg quality, 

fertility, hatchability and chick quality in Naked Neck chickens. Int J Poult Sci. 2018. 

[22]. Hassan A, Aylin AO. Effect of storage time, temperature and hen age on egg quality. J 

Anim Vet Adv. 2009. 

[23]. Hegab IM, Hanafy AM. Effect of egg weight on internal/external quality and hatching 

success of Japanese quail eggs. Braz J Poult Sci. 2019;21(3):1–8. 

[24]. Iqbal MA, Mukhtar N, Rehman ZU, Khan SH. Effect of egg weight on egg quality, chick 

quality and broiler performance. J Appl Poult Res. 2017;26:183–91. 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 12, Issue: 02 "March-April 2026" 

 

www.ijaer.in Copyright © 2026 by the authors. Licensed under CC BY-NC-SA 4.0  Page 642 

 

[25]. Ishaq HM, Akram M, Baber ME, Jatoi AS, et al. Embryonic mortality in Cobb broiler 

breeders with different egg weights and storage periods. J Anim Plant Sci. 2014;24:1623–

8. 

[26]. Jin YH, Lee KT, Lee WI, Han YK. Effects of storage temperature and time on egg quality. 

Asian-Aust J Anim Sci. 2011;24(2):279–84. 

[27]. Jinangrat W, Torrico DD, No J, No HK, Prinyawiwatkul W. Mineral oil coating effects on 

internal egg quality under refrigeration. Int J Food Sci Technol. 2010;45:490–5. 

[28]. Jones DR, Ward GE, Regmi P, Karcher DM. Impact of extended storage conditions on egg 

quality. Poult Sci. 2018;97(2):716–23. 

[29]. Khan MJA, Khan SH, Bukshs A, Abbass MI, Javed M. Effect of storage period on egg 

characteristics in Fayumi chickens. Ital J Anim Sci. 2013;12(2):e33. 

[30]. Khalil MH, Shebl MK, Kosba MA, El-SabrouT K, Zaki N. Influence of incubation 

parameters on egg hatchability: regression analysis. Vet World. 2016;9(8):806–10. 

[31]. Khawaja T, Khan SH, Mukhtar N, Ullah N, Parveen A. Performance and egg quality of 

Fayoumi, Rhode Island Red and crosses. J Appl Anim Res. 2013;41:208–17. 

[32]. Khulel RMT, Sabri MA. Effect of chick initial weight on performance of Iraqi local 

chickens. Plant Arch. 2020;20(2):5686–90. 

[33]. King’ori AM. Factors influencing egg fertility and hatchability. Int J Poult Sci. 

2011;10(6):483–92. 

[34]. Kralik Z, Radišić Ž, Kralik I, Kralik G, Grčević M. Effect of vitamin E, lutein, selenium 

and oil mixture on yolk color and egg quality. Proc Int Symp Anim Sci. 2014;624–9. 

[35]. Lambio A. Germplasm and new cultivars: Philippine native chicken. Philipp Agric Sci. 

2000;83(1):112–7. 

[36]. Kumbár V, Trnka J, Nedomová Š, Buchar J. Effect of storage duration on rheological 

properties of egg products. J Food Eng. 2015;166:86–94. 

[37]. Meijerhof R, Noordhuizen JPTM, Leenstra FR. Pre-incubation treatment effects on broiler 

egg hatchability. Br Poult Sci. 1994;35:249–57. 

[38]. Melo EF, Araújo ICS, Triginelli MV, Castro FLS, Baião NC, Lara LJC. Effect of storage 

duration and turning on egg quality and hatchability. Animal. 2021;15(2):100111. 

[39]. Meshioye OO, Oyerinde BO, Abiola SS, Bamgbose MA. Effect of egg size on hatchability 

of broiler chicks. Arch Zootec. 2008;57(217):83–6. 

[40]. Narushin VG, Romanov MN. Egg physical characteristics and hatchability. Worlds Poult 

Sci J. 2002;58(3):297–303. 

[41]. Nasri H, van den Brand H, Najar T, Bouzouaia M. Egg storage and breeder age effects on 

egg quality and embryo development. J Anim Physiol Anim Nutr. 2020;104:257–68. 

[42]. Petek M, Orman A, Dikmen S, Alpay F. Physical chick parameters and their effects on 

growth. Arch Anim Breed. 2010;53:108–15. 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume: 12, Issue: 02 "March-April 2026" 

 

www.ijaer.in Copyright © 2026 by the authors. Licensed under CC BY-NC-SA 4.0  Page 643 

 

[43]. Rasali DP, Shrestha NP, Mudgal VD, Serrano JV, Palad M, Lambio AL. Eggshell 

parameters of Philippine native chickens. Asian-Australas J Anim Sci. 1993;6(1):1–4. 

[44]. Samli HE, Agma A, Senkoylu N. Storage time and temperature effects on egg quality of 

older hens. J Appl Poult Res. 2005;14(3):548–53. 

[45]. Santiago R. Native chicken farming. Agriculture.com.ph; 2018. Available from: 

https://www.agriculture.com.ph/2018/11/21/native-chicken-farming. 

[46]. Schmidt GS, Figueiredo EAP, Saatkamp MG, Bomm ER. Storage period and egg weight 

effects on embryo development. Rev Bras Cienc Avic. 2009;11:1–5. 

[47]. Silversides FG, Scott TA. Effect of storage and hen strain on egg quality. Poult Sci. 

2000;79(12):1725–9. 

[48]. Stable Micro Systems (SMS). Egg quality testing: Haugh unit. 2022. Available from: 

https://www.stablemicrosystems.com/EggQualityTesting.html. 

[49]. Stadelman WJ, Cotterill OJ. Egg science and technology. 4th ed. New York: Haworth 

Press; 2007. 

[50]. Taha AE. Analysing quail egg hatchability and embryonic mortality relative to shell color. 

Online J Anim Feed Res. 2011;1(6):267–73. 

[51]. Tebesi T, Madibela OR, Moreki JC. Effect of storage time on guinea fowl egg 

characteristics. J Anim Sci Adv. 2012;2:534–42. 

[52]. DOST-PCAARRD. The Philippines recommends for broiler production. Los Baños, 

Laguna: DOST-PCAARRD; 2004. 74 p. 

[53]. Tona K, Onagbesan O, De Ketelaere B, Decuypere E, Bruggeman V. Effects of breeder 

age and storage on egg quality and chick growth. J Appl Poult Res. 2004;13:10–8. 

[54]. Turkyilmaz MK, Dereli E, Sahin T. Effects of shell thickness, porosity, shape index and 

weight loss on quail egg hatchability. Kafkas Univ Vet Fak Derg. 2005;11(2):147–50. 

[55]. Ulmer-Franco AM, Fasenko GM, Christopher EOD. Hatching egg characteristics and 

chick quality at two breeder ages and three egg weights. Poult Sci. 2010;89(12):2735–42. 

[56]. Ukwu HO, Ezihe CO, Asaa SK, Anyogo ME. Effect of egg weight on external and internal 

quality traits of Isa Brown chickens. J Anim Sci Vet Med. 2017;2(4):126–32. 

[57]. Venkatesh K, Gupta RSD, Reddy D, Navya G, Naveen J. Evaluation of chicken egg quality 

from different marketing channels. Pharma Innov J. 2019;8(7):728–33. 

[58]. Watkins BA. The nutritive value of egg. In: Stadelman WJ, Cotterill OJ, editors. Egg 

science and technology. 4th ed. New York: Haworth Press; 2007. p. 177–94. 

 


