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Effect of Breed and Age on Internal and External Egg Quality Traits

of Indigenous and Commercial Chickens: A Systematic Review
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Abstract | The objective of this study was to systematically review articles that studied the influence of breed and
age on egg quality characteristics of chickens. Articles were searched on databases such as ScienceDirect, PubMed,
Google Scholar, and Web of Science using breed, genotype, strain, age, ‘egg quality traits’, ‘egg quality characteristics’,
‘egg quality parameters’, chickens, hens, and ‘Gallus gallus domesticus’ as keywords. Twenty-six articles included in the
systematic review were published from the year 2000 to 2023. The results showed that 19 out of 26 articles studied the
effect of breed on egg quality characteristics and found that breed had an effect on internal and external egg quality
traits. Commercial and indigenous chicken breeds such as the Isa Brown, Hisex Brown, Hy-line Brown, Isa White,
Hy-line white, Kuroiler, Moravia BSL, Tetra SL, Abor Acre, Dominant Brown, Rhode Island Red, Oravka, Amarela,
Pedres, Preta, Ermellinata of Rovigo, and Robusta maculata chickens showed better performance in egg quality traits
such as the egg weight, albumen height, egg length, haugh unit, egg width, yolk weight, eggshell weight, egg shape
index and eggshell colour. The results further indicated that 19 other articles studied the influence of age on egg quality
characteristics and found that most of the egg quality traits improved with an increase in age and were optimum above
40 weeks of age. However, eggshell quality decreased as age increased. This systematic review concludes that breed and
age significantly influence egg quality characteristics and may be effectively utilised to improve overall egg production
and quality.
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INTRODUCTION

he poultry sector is a key source of animal protein,

providing meat and eggs that contribute to national
tood security. Poultry eggs are regarded as the most affordable
and widely accepted animal products (Dudusola ez al.,
2020; Kurniawan e a/., 2025). Egg quality characteristics,
both internal and external, are important to the global
egg industry (Aminami e a/., 2022). Breed and age are
one of the key factors affecting shell colour and other egg
quality characteristics (Kraus and Zita, 2019). Poor egg

quality characteristics have a major economic impact on
commercial egg farmers (Petricevic¢ ez a/., 2017). Therefore,
understanding these traits and the factors that influence
them is important (Guni ez a/., 2021). Consumers prefer
better quality eggs, so evaluating internal and external egg
quality traits is essential (Rajkumar ez @/, 2009; Sudrajat
et al., 2024). Indigenous chicken breeds and their products
have received little research attention (LLordelo ez a/., 2020).
While some work has been done, there is a shortage of
comprehensive research on the egg quality characteristics of

these indigenous chicken breeds, limiting the ability to fully
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understand and improve their production potential. To the
best of the authors knowledge, there is no systematic review
on the effect of breed and age on egg quality characteristics
of chickens. A search was conducted using breed, age, egg
quality traits and also chickens as keywords, and there was no
systematic review found on this topic. Therefore, the objective
of this study was to conduct a systematic review of articles
that investigated the effect of breed and age on egg quality
characteristics of chickens. The findings of this systematic
review will provide valuable insights about how breed and
age influence egg quality traits of chickens. This information
may be utilised to improve egg quality traits in chickens
through selective breeding, thus improving egg production.

MATERIALS AND METHODS

ELIGIBILITY CRITERIA

For this systematic review, the Population, Intervention,
Comparison, as well as Outcomes (PICO) components
of the research question were identified, as explained by
Vriezen et al. (2019). The “Chickens” were described as
the population, with “breed and age” as the intervention,
“difterent chicken breeds and age groups”as the comparison,
and “egg quality traits” as outcomes. An initial search of the
PICO components was conducted on databases including
Web of Science, ScienceDirect, PubMed, and Google
Scholar before planning to conduct the study.

SEARCH STRATEGY

The findings of this systematic review were reported
following the guidelines of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
(Moher ez al., 2009). The search of published articles
was conducted by two authors using Web of Science,
ScienceDirect, Google Scholar, and PubMed databases
from the 25" of September to the 12 of October 2024.
'The combination of the following keywords: breed OR
genotype OR strain, AND age, AND ‘egg quality traits’
OR ‘egg quality characteristics’ OR ‘egg quality parameters’,
AND chickens OR hens OR “Gallus gallus domesticus was

used when performing publication search.

INCLUSION CRITERIA

This systematic review included articles that studied the
influence of breed and/or age on egg quality characteristics
of chickens, were published in English, and investigated
the egg quality parameters of chickens.

EXCLUSION CRITERIA

Articles that were duplicates, had missing keywords, used a
different species, not written in English since the majority
of articles are published in English, titled a review, and had
no data on the effect of breed and/ or age on egg quality
characteristics were excluded.

DATA EXTRACTION

'The two authors independently extracted data and content
before reaching an agreement on all materials. The
information that was retrieved from the included studies
had the name of the first author, publication year, chicken
breed and/or age, and studied egg quality traits.

RESULTS

SEARCHED RESULTS

'The flowchart for identifying and selecting articles for the
systematic review is shown in Figure 1. One hundred and
fifty-seven articles (n= 157) were extracted where thirty-
five articles (n= 35) were removed as duplicates and one
hundred and twenty-two articles (n= 122) remained.
The remaining articles were analysed for exclusion and
inclusion criteria. After screening the articles for title,
thirty-five articles (n= 35) were eliminated. Eighty-seven
articles (n= 87) were screened for abstract, and thirty-four
articles (n= 34) were removed. Fifty-three articles (n= 53)
were screened for eligibility and twenty-six articles (n= 26)
were included in this systematic review.

Google Scholar PubMed ScienceDirect Web of Science

(n="90)

(n=15) (n=14) (n=38)

Total number of articles retrieved

Identification

(n=157)

Articles removed as duplicates

(n=35)

Articles removed (n = 35):

Missing keywords (n = 18), Titled a review

Articles screened for title (n=4), Used a different species (n = 13)

(n=122)

Articles removed (n = 34): No effect of
breed/age (n = 28). Egg quality traits not
investigated (n = 6)

Screening

Articles screened for abstract

(n=87)

T Articles removed (n=27):

Full articles assessed for eligibility Articles not written in English (n = 2), No

data on effect of breed/age (n=23)

(n=53)

Eligibility

Total number of articles included in the systematic
review

Included

(n=26)

Figure 1: Flow chart of identification and selection of
studies used in the systematic review.

CHARACTERISTICS OF INCLUDED ARTICLES

The characteristics of twenty-six included articles (n= 26)
in the systematic review are shown in Table 1.The included
articles were published from the year 2000 to 2023 and
they used chickens that were from the age of 20 weeks up
to 65 weeks.
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Table 1: Characteristics of included articles.

Author

Aminami 2022
etal

Calik and 2023
Obrzut

Dinesh 2022
etal

Dudusola 2020
et al
Gunier 2021
al

Ha-
nusova
et al

2015

Ha-
nusova
etal

2021

Ibrahim
et al

2020

Kabir
et al

Kraus
and Zita

2014

2019

2020

Kraus
etal

Ledvinka 2012
et al

Lordelo 2020
et al

Manyeula 2021
et al

Ogun- 2018

shola et a/

Oleforuh 2018
Okoleh
et al

Year Country Breed

Nigeria

Poland

India

Nigeria

Tanzania

Slovakia

Slovakia

Nigeria

Nigeria

Czechia

Czechia

Czechia

Portugal

Botswa-
na

Nigeria

Nigeria

Age
(weeks)

Marshall, Abor 26 - 52

Acre

Rhode Island 33,53

Red, Rhode

Island White

Dahlem Red 21,28,
40,52,
64

Noiler 26,46

Sasso, Kuroiler -

Rhode Island 44

Red, Oravka

Oravka 28,32,
52

Amberlin Deka- -

Ib, Isa Brown,

Bovan Nera

black

Nera Black,Isa 26, 32,

Brown 38

ISA Brown, 36, 40,

Hy-Line Brown 44,48,
52, 56,
60, 64

Dominant 28, 35,

Brown, Domi- 59

nant Leghorn

Moravia BSL, 20 - 60

Hisex Brown,

ISA Brown

Hybrid, Amarela, -
Branca, Pedres

and Preta

Ross broiler 30, 45,

breeder 60

Fulani ecotype 20, 22,
24

Normal feather, 22,26,

Naked neck 30,34

Egg quality traits
Egg length, shape index, egg weight, egg width

Egg weight, eggshell strength, egg shape index, shell colour, albumen
height, eggshell thickness, yolk content, shell density, yolk weight and
colour, haugh units, blood stains, meat stains

Egg length, shell thickness, egg weight, yolk width, shape index, albumen
length, yolk index, albumen width, egg width, albumen height, yolk height,
haugh unit index

Egg length, egg weight, shell surface area, yolk width, haugh unit, egg
shape index, egg width, yolk index, albumen height, eggshell thickness,
yolk height, yolk and albumen weight

Egg length, albumen height, egg weight, shell weight, albumen ratio, egg
width, shell ratio, shell thickness, yolk ratio, haugh unit, albumen weight,
yolk weight, egg shape index

Yolk height, egg shape index, yolk colour, yolk percentage, egg length,
albumen width, shell weight, albumen height, egg weight, yolk index, shell
percentage, egg width, shell thickness, yolk width, albumen weight, albu-
men percentage, yolk weight, albumen index, haugh unit

Egg weight, shell weight, albumen width, egg length, shell percentage,
albumen weight, yolk colour, haugh unit, albumen height, egg shape index,
yolk percentage, albumen index, yolk weight, albumen percentage, yolk
height, egg width, yolk index, shell thickness, yolk width

Egg shape index, egg length, yolk pH, albumen height, egg width, yolk
height, eggshell percentage, albumen pH, eggshell thickness, albumen
width, eggshell weight, albumen length, haugh unit, egg weight, yolk width,
albumen index, yolk width, albumen width, albumen-yolk pH, yolk index

Egg length, haugh unit, egg width, eggshell weight, albumen height, egg-
shell thickness, yolk weight, albumen weight, egg weight, yolk height
Egg shape index, haugh units, egg weight, eggshell proportion, eggshell
colour, shell thickness, yolk proportion, albumen index, shell strength,
albumen proportion, yolk index and colour

Egg shape index, albumen index, shell strength, shell weight, egg weight,
haugh units, eggshell thickness, yolk weight, shell colour, albumen weight,
yolk index

Egg shape index, albumen weight, eggshell weight, egg surface, yolk
weight, shell colour, egg yolk index, shell index, egg yolk colour, albumen
index, eggshell thickness, eggshell strength, haugh units, egg weight, yolk:
albumen ratio

Albumen percentage, egg weight, yolk percentage, egg shape index, shell
colour, albumen pH, shell percentage, yolk colour and pH, haugh units

Egg length, shell thickness, egg weight, shell weight, egg width

Shell weight, yolk width, egg weight, albumen height, shell thickness, egg
length, albumen weight, haugh unit, albumen width, yolk weight, egg width,
albumen index, albumen index, yolk index, albumen length, yolk height

Egg weight, yolk height, egg length, albumen length, egg breadth, yolk
weight, egg shape index, albumen height, yolk breadth, haugh unit, yolk
pH, albumen breadth, yolk length, albumen pH, yolk index, shell weight,
albumen index, shell strength, yolk index, albumen weight

Table continues on next y 00 R—
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Author Year Country Breed Age
(weeks)
Petricevic 2017 Serbia  Tetra SL, 35, 45,
et al Bowans Brown 55, 65
Rajkumar 2009 India Naked Neck 28,32,
et al 36, 40
Rakonjac 2021 Serbia ~ New Hampshire, -
etal Isa Brown
Rizzi 2020 Italy Robusta macu- 36, 50
lata, Ermellinata
of Rovigo
Rizzi and 2005 Italy Hy-Line White, 30, 34,
Chieri- Ermellinata of 38,42
cato Rovigo, Robusta
maculata, Hy-
Line Brown
Rizzi and 2005 Italy Hy-Line White, 30,40
Chieri- Ermellinata of
cato Rovigo, Robusta
maculata, Hy-
Line Brown
Scott and 2000 Canada ISA-Wohite, 31
Silver- ISA-Brown
sides
Silver- 2001 Canada ISA-White,and 25,31,
sides and ISA-Brown 49,59
Scott
Sokotow- 2018 Poland  Hy-line Brown, 56
icz et al Rhode Island
Red, Hy-line
Brown, Green
leg Partridge
Zita et al 2009 Czechia Hisex Brown, 20 - 60

Moravia BSL,
ISA Brown

Egg quality traits

Egg weight, shell breaking force, haugh units, shell deformation, albumen
height, egg shape index, eggshell mass, and eggshell thickness

Egg weight, yolk width, egg length, yolk height, egg width, haugh unit,
yolk weight, egg shape index, albumen width, yolk colour, shell thickness,
yolk index, albumen weight, shell weight, albumen height

Shell deformation, egg shape index, albumen height, albumen proportion,
eggshell thickness, yolk proportion, egg weight, shell strength, haugh unit,
shell proportion

Yolk weight, eggshell thickness, albumen weight, haugh unit, yolk percent-
age, egg shape index, eggshell weight, yolk : albumen ratio, egg weight,
albumen percentage, eggshell length and width

Egg weight, haugh unit, albumen pH, albumen height

Egg weight, yolk percentage, eggshell percentage, albumen percentage,
yolk : albumen ratio, eggshell thickness

Egghell weight, eggshell percentage, albumen weight, albumen percentage,
egg weight, yolk weight, albumen pH, yolk percentage, albumen height

Albumen percentage, egg weight, albumen pH, shell percentage, albumen
height, yolk percentage

Shell colour, egg weight, shell thickness, yolk colour, egg shape index, shell
density, albumen height, eggshell weight, yolk weight, eggshell strength,
haugh units, blood spots, meat spots

Haugh units, albumen percentage, egg shape index, yolk index, egg weight,
albumen weight, yolk percentage, eggshell weight, albumen index, egg-
shell percentage, eggshell thickness, yolk weight, shell deformation, shell
strength, eggshell colour

Laying age not indicated

PUBLICATION BY YEAR

Figure 2 present the publications by year. The findings
indicated that the articles included were published
between the year 2000 and 2023. Most of the articles
were published in 2020 with five articles (n = 5) out of
26 included articles (Dudusola ez a/., 2020; Ibrahim ez a/.,
2020; Kraus ez al., 2020; Lordelo ez a/., 2020; Rizzi, 2020),
followed by 2021 (Guni ez al., 2021; Hanusova ez al., 2021,
Manyeula ez al., 2021; Rakonjac e al., 2021) that had four
published articles (n = 4) out of 26 included articles.

PUBLICATION BY COUNTRY

'The publications by country are shown in Figure 3. The
findings showed that twenty-six (n=26) articles were
published in different countries all over the world. These

articles were from eleven (n = 11) different countries and
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Figure 2: Publication by year.
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Nigeria had the highest number of articles, with six
articles (n= 6), followed by Czech Republic (Zita ez al.,
2009; Ledvinka ez al., 2012; Kraus and Zita, 2019), Italy
(Rizzi and Chiericato, 2005, a; Rizzi, 2020) and Serbia
(Rajkumar ez al., 2009; Petricevic ez al., 2017; Rakonjac
et al., 2021), with three articles each (n=3). The other
three countries, including Portugal (Lordelo e a/., 2020),
Tanzania (Guni ez a/.,2021) and Botswana (Manyeula ez
al., 2021) had one article each (n=1) out of 26 included
articles.
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Figure 3: Publication by country.

PUBLICATION BY SUBJECT

Publications by subject for the articles utilised in the
review are shown in Figure 4. The findings showed that
out of 26 articles included, seven articles (n=7) studied the
effect of breed, and seven articles (n=7) studied the effect
of age, while twelve articles (n=12) studied the effect of
both breed and age on egg quality characteristics.
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Figure 4: Publication by subject.

PUBLICATION BY BREED

'The findings showed that out of 26 articles included, the
majority used ISA Brown chicken breed (n=8), followed by
Hy-line Brown (Rizzi and Chiericato, 2005, a; Sokolowicz
et al., 2018; Kraus and Zita, 2019) which was used in four
of the articles (n = 4; Figure 5). Rhode Island Red breed
(Hanusova ez al., 2015; Sokolowicz ez al., 2018; Calik

and Obrzut, 2023), Ermellinata of Rovigo (Rizzi and
Chiericato, 2005, a; Rizzi, 2020), and Robusta maculata
(Rizzi and Chiericato, 2005, a; Rizzi, 2020) were used in
three of the included articles (n = 3).

Number of articles
QO =2NW A OO~ OOW

O R LI E LV AP E2RAD
v?veooﬁ_g,x\ 6\6‘@%‘\\\&‘?}&«9

Chicken Breed

Figure 5: Publication by breed.

AA, Abor Acre; AD, Amberlin Dekalb; BNB, Bovan
Nera Black; BB, Bowans Brown; DR, Dahlem Red;
DB, Dominant Brown; DL, Dominant Leghorn; ER,
Ermellinata of Rovigo; FE, Fulani ecotype, GLP, Green
leg Patridge; Hisex B, Hisex Brown; HB, Hy-line Brown;
HW, Hy-line White; ISA B, ISA Brown; ISA W, ISA
White; M BSL, Moravia BSL; NN, Naked Neck; NH,
New Hampshire; NF, Normal feather; RIR, Rhode Island
Red; RIW, Rhode Island White; RIM, Robusta maculata;
RBB, Ross Broiler breeder; TSL, Tetra SL.

EFFECT OF BREED ON INTERNAL EGG QUALITY TRAITS
Table 2 presents the findings of the included articles on
the influence of breed on internal egg quality parameters.
Out of 26 articles included articles, eighteen of them (n
= 18) investigated the influence of breed on internal egg
quality parameters. The internal egg quality parameters
that were investigated in most of the included articles
were haugh units (n = 17), albumen height (n = 12), yolk
weight (n = 12), and albumen weight (n = 10). Haugh
units was investigated in seventeen articles (n = 17),
where twelve articles (n = 12) indicated that breed had a
significant effect on haugh units, and five articles (n = 5)
showed that breed had no significant influence on haugh
units. Out of eighteen included articles (n = 18), twelve
of them (n = 12) investigated yolk weight and albumen
height where nine articles (n = 9) indicated that breed had
a significant effect on yolk weight and albumen height
while three articles (n = 3) indicated that breed had no
significant influence on yolk weight and albumen height.
Albumen weight was investigated in ten articles (n = 10),
where eight articles (n = 8) indicated that breed had a
significant effect on albumen weight, and two articles
(n = 2) indicated that breed had no significant effect on
albumen weight.
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Table 2: Effect of breed on internal egg quality traits.

Author

Calik and
Obrzut
(2023)

Guni ez al.
(2021)

Breed

Rhode Island
Red, Rhode
Island White

Sasso and
Kuroiler

Hanusovi ez Rhode Island

al. (2015)

Ibrahim e
al. (2020)

Kabir ez al.
(2014)

Kraus and
Zita (2019)

Red and Oravka

Amberlin Deka-
1b, Isa Brown
and Bovan Nera

black

Nera Black and

Isa Brown

Dominant
Brown and
Dominant Leg-
horn

Tuable continues on next column

Egg quality traits

Yolk weight
Haugh unit
Yolk colour
Albumen height
Yolk content
Albumen weight
Yolk ratio
Haugh unit
Albumen height
Yolk weight
Albumen ratio
Haugh unit
Albumen height
Yolk colour
Albumen width
Yolk index
Albumen index
Yolk weight
Albumen percentage
Yolk width
Albumen weight
Yolk percentage
Yolk height

Yolk height

Yolk index

Yolk width
Albumen height
Albumen index
Yolk length
Albumen width
Haugh unit
Albumen length
Albumen height
Yolk weight
Haugh unit
Yolk height
Albumen weight
Yolk proportion

Signifi-
cance

*
*
*
*

*

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Albumen proportion *

Yolk index
Albumen index
Yolk colour
Haugh unit

*

Author

Kraus ef al.
(2020)

Ledvinka e
al. (2012)

Lordelo ez
al. (2020)

Oleforuh

Breed Egg quality traits  Signifi-
cance
ISA Brown and  Yolk weight *
Hy-Line Brown  Albumen index ns
Haugh unit ns
Yolk index *
Albumen weight *
Hisex Brown,  Yolk : albumen ratio *
Moravia BSL, Haugh unit *
ISA Brown Albumen index *
Yolk index *
Yolk weight *
Albumen weight *
Yolk colour *
Hybrid, Amarela, Yolk percentage *
Branca, Pedres Haugh unit *
el st Albumen percentage *
Yolk colour *
Albumen pH *
Yolk pH *
Normal feather  Albumen weight *

Okoleh ez al. and Naked neck  Albumen length .-

(2018)

Petricevic e Tetra SL and

al. (2017)

Bowans Brown

Rajkumar ¢z Naked Neck

al. (2009)

Rakonjac e# New Hampshire Haugh unit

al. (2021)

and Isa Brown

Albumen height *

Haugh unit ns
Albumen index *

Albumen pH ns
Yolk breadth ns
Yolk index *

Yolk pH ns
Yolk height *

Yolk length ns
Albumen breadth ns
Yolk weight ns

Albumen height *

*

Haugh unit

Albumen weight ns
Albumen height ns
Yolk colour *
Yolk weight ns
Yolk height *
Albumen width ns
Yolk index *
Haugh unit ns
Yolk width ns

%

*

Yolk proportion

Albumen proportion *

Albumen height *

Table continues on next page........
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Author Breed Egg quality traits  Signifi-
cance
Rizzi (2020) Isa Brown and  Yolk percentage ns
New Hampshire Haugh unit s
Yolk weight *

Albumen percentage *

Yolk : albumen ratio ns

Albumen weight *
Rizziand  Robusta mac-  Albumen height *
Chiericato  ulata, Hy-Line o
(2005)  White, Exmelli- * 0umen PF
nata of Rovigo, ~Haugh unit :
Hy-Line Brown
Scottand  ISA-Brown, Albumen weight *
Silversides ISA-White Yolk percentage *
(2000)
Albumen pH ns
Yolk weight *
Albumen percentage *
Albumen height *
Sokotowicz Rhode Island Yolk weight ns
etal.(2018) Red, Hy-line Yolk colour ns
Brown, Green Blood
leg Partridge ood spots ns
Meat spots *
Albumen height *
Haugh unit *
Zitaetal.  Hisex Brown, Yolk weight *
(2009) ISA Brown, Yolk percentage *
Moravia BSL .
Albumen weight *
Haugh unit *
Yolk index *

Albumen percentage

Albumen index ns
*, Significant at p< 0.10; ns, non-significant.

EFFECT OF BREED ON EXTERNAL EGG QUALITY TRAITS
Table 3 indicates the findings of the included articles
on the influence of breed on external egg quality
characteristics. Out of 26 articles included articles,
nineteen of them (n = 19) investigated the influence of
breed on external egg quality parameters. The external
egg quality parameters that were investigated in most of
the included articles were egg weight (n = 18), egg shape
index (n = 16), eggshell thickness (n = 15), and eggshell
weight (n = 14). Out of 19 included articles, eighteen of
them (n = 18) investigated egg weight and it was found
that sixteen of the articles (n = 16) indicated that breed
had a significant effect on egg weight while two of the
articles (n = 2) indicated that breed had no significant
effect on egg weight. Egg shape index was investigated
in sixteen articles (n = 16), where ten articles (n = 10)

showed that breed had a significant effect on egg shape
index, and six articles (n = 6) indicated that breed had no
significant effect on egg shape index. Eggshell thickness
was investigated in fifteen articles (n = 15), where thirteen
articles (n = 13) indicated that breed had a significant
effect on eggshell thickness, and two articles (n = 2)
indicated that breed had no significant effect on eggshell
thickness. Out of nineteen included articles (n = 19),
fourteen of them (n = 14) investigated eggshell weight
and it was found that eight articles (n = 8) indicated that
breed had a significant effect on eggshell weight while
six articles (n = 6) indicated that breed had no significant
effect on eggshell weight.

Table 3: Effect of breed on external egg quality traits.

Author  Breed Egg quality traits  Signif-
icance
Aminami Marshall and Abor  Egg weight *
et al. Acre Egg shape index ns
(2022)
Egg length ns
Egg width ns
Calik and Rhode Island Red,  Egg weight *
Obrzut  Rhode Island White Eggshell colour *
(2023) . 2
Eggshell density
Eggshell thickness *
Egg shape index ~ *
Eggshell weight *
Guni ez al. Sasso and Kuroiler ~ Egg length *

(2021) Eggshell thickness ns

Eggshell weight ns
Egg shape index ns

Egg width ns
Eggshell ratio ns
Egg weight *
Hanusovid Rhode Island Red Egg width *
et al. and Oravka Eggsheﬂ thickness *
(2015)
Egg length *
Egg shape index ns
Eggshell weight *
Shell percentage *
Egg weight *

Ibrahim Amberlin Dekalb, Isa Eggshell thickness *
et al. Brown and Bovan

Egg shape index
(2020) Nera black EEETE

Egg width ns
Eggshell weight
Shell percentage

Egg weight *

Egg length

Table continues on next page........
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Author Breed

Kabir e#  Nera Black and Isa

al. (2014) Brown

Kraus Dominant Brown

and Zita and Dominant Leg-

(2019) horn

Kraus e# ISA Brown and

al. (2020) Hy-Line Brown

Ledvin- Hisex Brown,

ka etal. Moravia BSL, ISA

(2012) Brown

Lordelo e Hybrid, Amarela,

al. (2020) Branca, Pedres and
Preta

Oleforuh Normal feather and

Okoleh ez Naked neck

al. (2018)

Petrice- Tetra SL and Bowans

vic etal. Brown

(2017)

Rajku-  Naked Neck

mar et al.

(2009)

Egg quality traits

Eggshell weight
Egg width
Eggshell thickness
Egg weight

Egg length

Egg weight

Shell colour

Egg shape index
Eggshell thickness
Eggshell strength
Eggshell proportion
Eggshell thickness
Shell colour

Shell weight

Egg weight

Shell strength
Egg shape index
Eggshell thickness
Shell index

Egg surface
Eggshell colour
Shell strength
Egg shape index
Egg weight
Eggshell weight
Egg weight
Eggshell colour
Shell percentage
Egg shape index
Eggshell thickness
Egg shape index
Egg length

Shell weight

Egg weight

Egg breadth
Eggshell thickness
Egg shape index
Shell deformation
Breaking force
Eggshell weight
Egg weight
Eggshell thickness
Egg length

Egg shape index

Signif-
icance
%

ns

*

*

ns
ns
ns
ns
ns
ns
ns

ns

Tuable continues on next column........

Author Breed Egg quality traits  Signif-
icance
Egg width ns
Eggshell weight ns
Egg weight ns
Rakon-  New Hampshire and Shell strength *
jzc()dl al.  Isa Brown Shell deformation  *
QD) Eggshell thickness *
Egg shape index  *
Egg weight *
Rizzi Isa Brown and New  Shell weight ns
(2020) Hampshire Egg shape index *
Shell thickness *
Eggshell length *
Eggshell width *
Rizzi and Hy-Line White, Er- Egg weight *
Chierica- mellinata of Rovigo,
to (2005) Hy-Line Brown,
Robusta maculata
Scott and ISA-White and ISA- Shell percentage *
Silver- Brown Eggshell weight *
sides . .
(2000) Egg weight
Sokotow- Rhode Island Red,  Shell weight *
icz etal.  Hy-line Brown, Egg shape index *
(2018) Green leg Partridge Shell density .
Shell thickness *
Egg weight *
Shell strength ns
Eggshell colour *
Zita et al. Hisex Brown, Eggshell thickness *
(2009) Moravia BSL and Shell weight *
ISA Brown
Shell percentage *
Eggshell strength  *
Eggshell colour *
Eggshell deformation *
Egg weight *
Egg shape index *

*, Significant at p< 0.10; ns, non-significant.

EFFECT OF AGE ON INTERNAL EGG QUALITY TRAITS

Table 4 indicates the findings of the included articles on
the effect of age on internal egg quality characteristics.
Out of 26 included articles, eighteen of them (n = 18)
investigated the effect of age on internal egg quality
characteristics. The egg quality parameters that were
investigated in most of the included articles were haugh
units (n = 15), albumen height (n = 11), yolk weight (n
= 11), yolk index (n = 11), and albumen weight (n = 10).

Haugh units was investigated in sixteen articles (n = 16)
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, where thirteen articles (n = 13) showed that age had a  Author Breed Age  Egg quality traits Signif-
significant effect on haugh units, and two of them (n = e
3) indicated that age had no significant effect on haugh Yolk height *
units. Out of eighteen included articles (n = 18), eleven Yolk percentase .
of them (n = 11) investigated albumen height where nine b & :
articles (n = 9) indicated that age had a significant effect Allbamen jperiezaige
on albumen height while two articles (n = 2) showed that Yolk weight *
breed had no significant effect on albumen height. Eleven Albumen index *
articles (n = 11) investigated yolk weight where ten articles Yolk colour *
(n = 10) indicated that age had a significant effect on yolk  gore ' Nera 26, Yolk weight *
weight while one article (n = 1) showed that age had ;57 Black,Isa 32,38 Haueh unit s
no significant effect on yolk weight. Yolk index was also  (2014) Brown wraaks &
. . . . = . . Albumen height ns
investigated in eleven articles (n = 11), where nine articles .
(n = 9) showed that age had a significant effect on yolk Albumen weight ns
index, and two articles (n = 2) indicated that breed had no Yolk height ns
significant influence on yolk index. Albumen weight was ~ Kraus  ISA 28, Albumen weight *
investigated in ten articles (n = 10), where nine articles (n ez 4l Brown, 35,59  Yolk index *
= 9) showed that age had a significant effect on albumen  (2020) Hy-Line weeks Haueh unit N
weight, and one article (n = 1) indicated that age had no Brown &
conifi . Yolk weight *
significant effect on albumen weight.
Albumen index *
Table 4: Effect of age on internal egg quality traits. Kraus  Dominant 36,40, Albumen index *
Author Breed Age  Egg quality traits Signif- and Zita Brow‘n, 44,48, Yolk proportion *
icance (2019) Dominant 52, 56, Haugh uni .
. . Leghorn 60, 64 augh unit
Ca;k thdlg Ij_ 33,?{3 Yolk weight ns weeks  Yolk index *
an an €d, WEEKS Yolk COIOur a5 o
Obrzut  Rhode Albumen proportion
(2023) Tsland Yolk content ns Yolk colour ns
White Albumen height ns Ledvin- Hisex  20-60  Yolk weight *
Haugh unit ns kaeral. Brown,  weeks v,k index *
Dinesh Dahlem 21,28, Yolk height * (2012) 1];480Lfa¥lsaA Yolk: albumen ratio *
etal. — Red 40, Albumen width * ’ ~ *
(2022) 52,64 Lo B Haugh unit i
weeks augh unit ns Albumen weight
Albumen index ns Albumen index *
Yolk width * Yolk colour *
Albumen length * Manyeu- Ross broil- 30, Yolk weight *
Yolk index ns laeral. erbreeder 45,60 vyl height *
Albumen height * (2021) WS Yolk width *
Dudu- Noiler 26,46 Haugh unit * Egg content *
E;%)E‘Zg) al. weeks  Albumen height * Egg volume *
Yolk width * Haugh unit *
Yolk + albumen weight * Yolk index ns
Yolk height * Albumen weight *
Yolk index * 'Thin albumen *
Ha- Oravka 28, Yolk width * Thick albumen *
nusova 32,52 Albumen width * Ogun- Fulani 20, Yolk weight *
et al. weeks . .
(2021) Yolk index shola ecotype 22,24 Albumen height *
Albumen height * E;gi 8) weeks Yolk index *
Haugh unit : Albumen width *
Albumen weight * Haugh unit *
Table continues on next column........ Table continues on next page........
ui(:Rmva:%l‘:]v};;
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Author Breed Age
Ole- Normal 22,26,
foruh feather, 30, 34
Okoleh Naked weeks
etal. neck
(2018)
Petrice- Tetra SL, 35,45,
vic etal. Bowans 55,65
(2017) Brown weeks
Rajku- Naked 28,32,
mar e al. Neck 36, 40
(2009) weeks
Rizzi Isa Brown, 36, 50
(2020) New weeks

Hamp-

shire
Rizzi Ermel- 30, 34,
and linata of 38,42
Chier- Rovigo,  weeks
icato Hy-Line
(2005) White,

Robusta

maculata,

Hy-Line

Brown

Egg quality traits

Albumen length
Yolk width
Albumen index
Yolk height
Albumen weight
Albumen length
Albumen index
Yolk breadth
Yolk weight
Yolk height
Albumen breadth
Haugh unit
Yolk pH

Yolk index
Albumen pH
Yolk length
Albumen weight
Albumen height
Albumen height
Haugh unit

Albumen width
Yolk colour
Albumen height
Yolk index
Albumen weight
Yolk weight
Haugh unit
Yolk width

Yolk height
Haugh unit

Albumen percentage

Albumen weight
Yolk : albumen ratio
Yolk percentage

Yolk weight
Haugh unit

Albumen pH

Albumen height

Table continues on next column

Signif-
icance

*

ns

*

Author Breed Age Egg quality traits Signif-
icance
Rizzi  Ermel- 30,40 Albumen percentage *
and linata of  weeks
Chier-  Rovigo, Yolk : albumen ratio  *
icato Hy-Line
2005) White,
( ) Roblu:ta Yolk percentage *
maculata,
Hy-Line Yolk percentage *
Brown
Silver-  ISA- 25,31, Albumen pH *
sides and White, 49,51 Albumen percentage  *
Scott ISA- weeks Alb heigh .
(2001) Brown umen height
Yolk percentage *
Zita ISA 20-60  Yolk index *
et al. Brown,  weeks  Afhumen percentage
(2009) Moravia Yolk weioh .
BSL, olk weight
Hisex Albumen weight *
Brown Yolk percentage *
Albumen index ns
Haugh unit *

*, Significant at p< 0.10; ns, non-significant.

EFFECT OF AGE ON EXTERNAL EGG QUALITY TRAITS

Table 5 shows the findings of the included articles on
the effect of age on external egg quality characteristics.
Out of 26 included articles, nineteen of them (n = 19)
investigated the effect of age on external egg quality
characteristics. The external egg quality parameters that
were investigated in most of the included articles were
egg weight (n = 18), eggshell thickness (n = 16), egg
shape index (n = 14), and eggshell weight (n = 11). Egg
weight was investigated in eighteen articles (n = 18) ,
where sixteen articles (n = 16) indicated that age had a
significant effect on egg weight while two articles (n = 2)
indicated that age had no significant effect on egg weight.
Out of nineteen included articles (n = 19), sixteen (n = 16)
investigated eggshell thickness and it was found that ten
articles (n = 10) indicated that age had a significant effect
on eggshell thickness while six articles (n = 6) indicated
that age had no significant influence on eggshell thickness.
Egg shape index was investigated in fourteen articles (n
= 14), where ten articles (n = 10) indicated that age had
a significant effect on egg shape index, and four articles
(n = 4) indicated that age had no significant effect on egg
shape index. Eleven articles (n = 11) investigated eggshell
weight where nine articles (n = 9) showed that age had a
significant effect on eggshell weight while two articles (n
= 2) indicated that breed had no significant influence on

eggshell weight.
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Table 5: Effect of age on external egg quality traits.

Author

Ami-
nami
etal.
(2022)

Calik
and
Obrzut
(2023)

Dinesh
et al.
(2022)

Dudu-
sola et al.

(2020)

Ha-
nusova
etal.
(2021)

Kabir
et al.
(2014)

Kraus
et al.
(2020)

Kraus
and Zita
(2019)

Breed Age
Marshall, Abor 26-52
Acre weeks
Rhode Island 33,53
Red, Rhode weeks
Island White
Dahlem Red 21,28,
40,
52,64
weeks
Noiler 26, 46
weeks
Oravka 28,
32,52
weeks
Nera Black, Isa 26,
Brown 32,38
weeks
ISA Brown, 28,
Hy-Line 35,59
Brown weeks
Dominant 36, 40,
Brown, Domi- 44, 48,
nant Leghorn 52, 56,
60, 64
weeks

Egg quality traits

Egg length

Egg shape index
Egg weight

Egg width

Shell density
Shell colour
Shell weight
Egg shape index
Egg weight
Shell thickness
Shell strength
Egg width

Shell thickness
Egg shape index
Egg length

Egg weight
Shell thickness
Egg length
Shell surface area
Egg shape index
Egg width

Egg weight

Egg weight

Signif-
icance

*
*

*

Eggshell percentage *

Egg width

Egg shape index
Eggshell weight
Eggshell thickness
Egg length

Egg weight
Shell thickness
Egg length
Shell weight
Egg width
Eggshell colour
Shell weight
Egg shape index
Shell thickness
Shell strength
Egg weight

Eggshell proportion *

Tuble continues on next column........

Author

Ledvin-
ka ef al.
(2012)

Man-
yeula
et al.
(2021)

Ogun-
shola
et al.
(2018)

Ole-
foruh
Okoleh
etal.
(2018)

Petrice-
vic et al.

(2017)

Rajku-
mar et al.

(2009)

Breed

Hisex Brown,
Moravia BSL,
ISA Brown

Ross broiler
breeder

Fulani ecotype

Normal feather,
Naked neck

Tetra SL,

Bowans Brown

Naked Neck

Age

20-60

weeks

30,
45,60

weeks

20,
22,24
weeks

22,26,
30,34
weeks

35,45,
55,65

weeks

28,32,
36,40

weeks

Egg quality traits

Shell strength
Egg weight
Eggshell colour
Egg shape index
Eggshell thickness
Eggshell colour
Egg shape index
Shell thickness
Shell index
Eggshell strength
Egg weight
Eggshell weight
Egg surface

Shell thickness
Egg length

Signif-
icance

*
*

*

Eggshell percentage *

Egg weight

Egg surface area
Shell weight

Egg width

Egg shape index
Egg weight

Shell thickness
Egg width

Shell weight

Egg length
Eggshell thickness
Egg length
Eggshell weight
Egg weight

Egg shape index
Egg breadth
Eggshell mass
Egg shape index
Eggshell thickness
Breaking force
Shell deformation
Egg weight
Eggshell weight
Egg length
Eggshell thickness
Egg weight

Shell width

Egg shape index

ns

ns

ns

ns

ns

ns

ns

*

*

ns

Table continues on next page........

December 2025 | Volume 13 | Issue 4 | Page 1091

oo} Links
**@Researchers



Journal of Animal Health and Production

Author Breed Age Egg quality traits  Signif-
icance
Egg width *
Eggshell length *
Rizzi Isa Brown, New 36,50 Shell width *

(2020) Hampshire weeks Eggshell thickness *
Egg shape index ns
Shell weight *
Shell length *

Rizzi Ermellinata of 30, 34, Egg weight *

and Rovigo, Hy- 38,42

Chier- Line White, weeks

icato Robusta mac-

(2005)  ulata, Hy-Line

Brown

Rizzi Ermellinataof 30,40 Egg weight *

and Rovigo, Hy- weeks

Chier-  Line White, Ro- Eggshell thickness ns

icato busta maculata,

2005) Hy-Line B

( ) J e Eggshell percentage ns

Silver- ISA-White, 25,31, Egg weight *

sides and ISA-Brown 49,51 Shell percentage *

Scott weeks Alb H .

(2001) umen p

Zita Hisex Brown, 20-60 Egg weight *

"; 389 }\iA Br'ovl‘;nS’L weeks Shell deformation  *

( ) oravia Eggshell weight *
Shell strength *
Shell colour *
Egg shape index *
Shell thickness *
Shell percentage *

*, Significant at p< 0.10; ns, non-significant.

DISCUSSION

Breed and age are one of the most essential factors
influencing egg quality (Kraus and Zita, 2019). Egg
quality parameters (internal and external) are critical for
both consumers and the egg production sector (Silversides
and Scott, 2001). The systematic review was conducted
to provide information on the influence of breed and age
on egg quality parameters of chickens using 26 included
articles. The findings of this systematic review indicated
that 19 out of 26 articles studied the effect of breed on egg
quality characteristics, while 19 other articles investigated
the effect of age on egg quality parameters. Most of the
reviewed articles indicated that breed had an effect on
egg shape index, egg weight, eggshell thickness, albumen
weight, haugh units, shell weight, yolk weight, eggshell
colour,yolkindex,albumen percentage, yolk height, eggshell

percentage, yolk colour, albumen index, eggshell strength,
albumen height, egg length, yolk percentage. However,
three included articles (Rajkumar ez a/., 2009; Hanusova e#
al., 2015; Ibrahim ez al., 2020) that investigated albumen
width indicated that breed did not affect albumen width.
Commercial chicken breeds such as the Isa Brown, Hisex
Brown, Hy-line Brown, Isa White, Hy-line white, Kuroiler,
Moravia BSL, Tetra SL, Abor Acre, Dominant Brown,
and indigenous chicken breeds, including the Rhode
Island Red, Oravka, Amarela, Pedres, Preta, Ermellinata of
Rovigo, and Robusta maculata, had better egg quality traits
compared to the other breeds included in the systematic
review. Sinha ez a/. (2018) conducted a review study on
the estimate and effect of breeds on egg quality traits of
poultry,and it was found that breed significantly influenced
the majority of egg quality traits, except for the Haugh
unit and egg shape index. It was found that the improved
varieties, such as the Gramapriya and Vanaraja, performed
well compared to the other indigenous chicken breeds. The
majority of included articles indicated that age affected
shell thickness, yolk weight, eggshell weight, albumen
height, yolk index, albumen weight, egg shape index, egg
length, yolk height, albumen percentage, yolk: Albumen
ratio, haugh units, egg width, albumen index, egg weight,
shell strength, yolk width, albumen pH, eggshell colour,
yolk percentage, albumen width, yolk colour, albumen
length, and shell deformation. The results indicated that
most of the egg quality traits improved with an increase in
age and were optimum above 40 weeks of age. However,
eggshell quality decreased as age increased. However,
according to the authors’ knowledge, this is the first
systematic review to report on the effect of breed and age
on egg quality characteristics of chickens. This systematic
review’s findings imply that breed and age may be utilised
to improve the egg quality parameters of chickens. This
systematic review’s strength is that no study similar to
this one has been carried out on the influence of breed
and age on chickens. The systematic review contributes to
the body of knowledge by suggesting that breed and age
significantly affect egg quality characteristics in chickens,
with certain breeds having superior egg characteristics and
age-related changes affecting internal and external egg
quality parameters.

CONCLUSION AND
RECOMMENDATIONS

In conclusion, breed as well as age affect the egg quality
parameters and may be utilised during breeding as a
selection criterion to improve the egg quality traits of
chickens. The systematic review suggests that there is lack
of information on the effect of breed as well as age on egg
quality parameters of indigenous chickens. Therefore, it is
recommended that more research be conducted to evaluate

December 2025 | Volume 13 | Issue 4 | Page 1092

o9 &
Sold Links
OResearchers



OPENaACCESS

Journal of Animal Health and Production

egg quality parameters like the eggshell thickness, yolk
colour, eggshell strength, egg weight, eggshell colour, and
haugh unit in indigenous chickens, including the naked
neck. Research should also be carried out to study the
effect of other factors such as the environment, genetics,
and nutrition on egg quality parameters of chickens.
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