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ABSTRACT
Background  and  Objective:  Egg  components  are  influenced  by  a  number  of  factors,  including
age, feed, season and genetic composition, in addition to those that directly affect the consumer’s
acceptance  of  the  egg.  The  aim  of  the  study  is  to  determine  the  better  season  for  egg  quality
among the crossbred progenies between the Nigerian indigenous chickens and Rhode Island Red.
Materials and Methods: Data on egg quality compositions were acquired from a total of 100 birds, which
included 5 cocks and 15 hens each of the following bird species: Fulani ecotype (FE), frizzled feather (FF),
naked neck (NN), normal feather (NF) and Rhode Island Red (RIR) chickens. Results: The observed results
indicated a significant (p<0.05) variation in crossbreeding components of progenies produced and egg
quality traits. The results show that crossbreds of NNRIR and RIRNN displayed better external and internal
egg quality components than other progenies produced. A significant (p<0.05) effect was revealed for the
season and all egg quality parameters measured and early rain (autumn) was better in terms of external
and internal egg components. Conclusion: It can be concluded that crossbreeding enhanced egg quality
traits which favoured NNRIR and RIRNN crossbred chicken eggs for external and internal composition
while early wet (autumn) also improved egg quality characteristics due to the moderate rate of
temperature compared to other seasons.
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INTRODUCTION
The qualities like growth and egg production and increases in the number of heterozygous loci, due to
heterosis and crossbreeding are frequently utilized in chicken breeding programs1. Indigenous chickens
seem to have a great deal of genetic variety, particularly in terms of adaptive features and hardiness2 in
minimal feeding schedules3. The primary goal of crossing is to create better crossings that will enhance
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the performance of local chickens and combine various breed traits to create crosses that will perform well
for growth or egg production4,5. Numerous research studies have found that crossbreeds outperform
purebreds  in  terms  of  growth,  egg  production  and  egg  quality  traits6.  Crossbreds  between  the
top-performing parent breeds may produce birds with higher growth and egg production capabilities in
tropical climates. Moreover, new hybrid strains of chickens could be created via hybrid vigor7.

The three primary components of a chicken egg are shell, albumen and yolk as well as its internal and
external characteristics all of which are extremely important to the egg industry because it determine the
overall quality of the egg8. For acceptance and consumer appeal, the egg’s physical features is crucial. Egg
size, specific gravity, color, breaking strength, deformation, weight, percentage of shell, thickness and
ultra-structure all contribute to the overall quality of the egg shell8. The shells of table eggs need to be
robust enough to withstand dents and breaks during storage and/or transit9. In order to allow gas
exchange and for easier breaking upon hatching, the shells of hatching eggs must first be thick and strong
in order to preserve the embryo and then later on during incubation, they must become thin and weak10.
The quality of the albumen, yolk and internal of the egg is determined by the presence of meat or blood
stains11.

Customers place a premium on egg quality and a producer’s bottom line is largely dependent on the
quantity of eggs they sell. There is a genetic basis for egg quality and different strains of hens have
different egg quality standards12. The broken eggshells resulted in larger losses for market-egg producers
and eggshell quality has significant ramifications for the chicken industry, both economically and
reproductively. The albumen and yolk, two internal egg quality characteristics that customers value highly,
cannot  be  evaluated  without  cracking  the  egg13.  Certain  common  alterations  in  eggs  occur  as
layers age, including an increase in the weight and proportion of the yolk14 but reducing the percentage
of albumen15.

It has been observed that the environment has an impact on livestock animal productivity, especially in
tropical environments where the weather negatively affects the wellbeing and productivity of all domestic
animals16. Egg quality characteristics that are economically significant, like size, weight, yolk and albumin
contents, are quantitative attributes that exhibit constant change. Since feed intake has been shown to
have a favorable influence on egg production. Rozenboim et al.17 found a drop in egg production, egg
weight and shell thickness as a result of high temperatures. High temperatures have a direct but negative
association with feed intake.

Nigeria has different seasons in the year such as late dry (summer), early rain (autumn), late rain (winter)
and early dry (spring) which vary in respect of temperature and relative humidity16,18,19. The effects of
seasons on the performance of chickens that have been studied previously indicated significant
differences in most productive and reproductive traits from one season to another20. Therefore, this study
aims to determine the season effects on egg quality traits of the crossbred chicken progenies obtained
from Nigerian indigenous chickens and Rhode Island Red birds.

MATERIALS AND METHODS
Experimental site: The Poultry Unit of Teaching and Research Farm at Ladoke Akintola University of
Technology, Ogbomoso, Oyo State, Nigeria, was the site of the experiment. Ogbomoso is located in
Nigeria’s derived savanna zone at Latitude 8°08' North of the equator and Longitude 4°15' East of the
Greenwich Meridian. The elevation is between 300 and 600 m above sea level and the average yearly
temperature and precipitation are 27°C and 1247 mm, respectively. The experiment lasted between
February and December, 2018.
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Experimental birds and their management: Both local and exotic breeds of chickens were included as
experimental subjects in this investigation. The Fulani ecotype, normal feather, frizzled feather and naked
neck are the strains found locally. The exotic chicken, Rhode Island Red cocks and hens, were purchased
at the age of eighteen weeks from a respectable farm, while the local birds were chosen from the research
area’s available chicken population. For the experiment, a total of one hundred birds were obtained and
utilized as parents. This includes five cocks and fifteen hens each of the following breeds: Rhode Island
Red, normal feathered, frizzled feather, Fulani ecotype and naked neck. Afterward, these purebred
chickens were crossed with one another to produce F1 crossbreds (straight and reciprocal crosses). An
industrial galvanized metal wing tag was used to accurately identify each chicken. The experimental birds
were kept under stringent control within an intensive production management system. They were
individually housed in a two-tiered galvanized battery cage with a spacing between cell spaces of
0.14×0.14×0.28 m2. The pen and cage were adequately cleaned with formalin® and morigard®, per the
manufacturer’s instructions, before the experimental parent birds arrived. Fifty two weeks were allotted
to the trial.

Feeds and feeding: Commercial breeders’ grower mash, with 16% crude protein and 2600 kcal/kg
metabolizable energy, was fed to the cocks on an ad libitum basis. Additionally, commercial layers mashed
with 16% crude protein and 2800 kcal/kg metabolizable energy were given to the hens. The ad libitum
supplies of cool, clean water were also provided.

Mating technique: The sires’ vents were trimmed every two weeks to remove any excess feathers and
the semen was extracted using the artificial insemination (AI) method, which involves massaging the sires
from 22 weeks onward by repeatedly applying pressure from the back toward the tail prior to sperm
production. The retrieved semen was promptly inseminated into the shape of a doughnut in the left vent
of the dams. Each time, 0.1 mL of freshly collected, undiluted semen was utilized for insemination, using
an inseminator that was observed twice a week throughout the nighttime.

Mating design: To produce the F1 progenies, pure, direct and reciprocal crosses between local Nigerian
chickens and Rhode Island Red were made. The adopted mating protocols are listed below:

Purebreeds:

C Rhode Island Red (Male)×Rhode Island Red (Female): RIRm×RIRf
C Frizzled feather (Male)×Frizzled feather (Female): FFm×FFf
C Fulani ecotype×Fulani ecotype (Female): FEm×FEf
C Naked neck (Male)×Naked neck (Female): NNm×NNf
C Normal feather (Male)×Normal feather (Female): NFm×NFf

Crossbreds
Straight crossing:

C Rhode Island Red (Male)×Frizzled feather (Female): RIRm×FFf
C Rhode Island Red (Male)×Naked neck (Female): RIRm×NNf
C Rhode Island Red (Male)×Fulani ecotype (Female): RIRm×FEf
C Rhode Island Red (Male)×Normal feather (Female): RIRm×NFf

Reciprocal crossing:

C Frizzled feather (Male)×Rhode Island Red (Female): FFm×RIRf
C Normal feather (Male)×Rhode Island Red (Female): NFm×RIRf
C Naked necked (Male)×Rhode Island Red (Female): NNm×RIRf
C Fulani ecotype (Male)×Rhode Island Red (Female): FEm×RIRf
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Egg collection and incubation: Every day, eggs were gathered and marked to determine which egg
belonged to which hen. After being kept for a few days at room temperature, the eggs were placed in the
incubator. On the fifth and eighteenth days of incubation, eggs were candled using a candler fixed with
a neon fluorescent tube in a dark environment to identify viable eggs and clear eggs.

Management of the chicks: Chicks were likewise tagged with the sires at hatching and arranged at
random in brooder compartments to be raised. Every chicken was raised in a rigorous manner with natural
light, adhering to vaccination and medication schedules from the time they were days old.

Feed and feeding of the chicks: The commercial chick mash, which contains 18% crude  protein  and
2650 kcal/kg metabolizable energy, was fed to the brooding chicks ad libitum for the duration of their day
until they were eight weeks old. The chicks were divided into feeding groups of 100 birds per tray or pan
of tube feeder and one drinker with a capacity of two to four liters. Birds were fed normal commercial
growers’ mash, which contained 16% crude protein and 2700 kcal/kg of metabolizable energy, starting
at the age of eight weeks. However, at the age of eighteen weeks, the layers were given commercial layers
mash, which contained 16% crude protein and 2800 kcal/kg of metabolizable energy, along with unlimited
water.

Ethical consideration: The animals were reared under hygienic conditions and were confined throughout
the experimental period. The experiment was approved by the Ethical Committee of the Departments of
Animal Production and Health and Animal Nutrition and Biotechnology of Ladoke Akintola University of
Technology, Ogbomoso, Oyo, Nigeria.

Data collection: After the birds had been laying for 20 weeks, 30 eggs per genotype were chosen at
random each week and examined for various aspects of egg quality. This was done for eight weeks at each
of late dry (summer), early rain (autumn), late rain (winter) and early dry (spring). Egg weight (g), egg
length (mm), egg width (mm), shell weight (g), shell thickness (mm) (external parameters) and yolk weight
(g), yolk height (mm), yolk length (mm), albumen height (mm), albumen weight (g) (internal parameters)
and albumen weight (mm) were all measured by the procedures described by FAO21 including the Haugh
unit.

Statistical analysis: Data obtained for egg quality traits was subjected to analysis of variance for the fixed
effects of genotype and season using two-way Analysis of Variance (ANOVA) and the least significant
difference was determined using the 2018 version of Duncan’s Multiple Range Test while the significance
level was at p<0.05 and GLM-general linear model procedure of SAS used.

The following model were be used:

Yijkl = µ+αi+Sj+(αS)ij+eijk

Where:
Yijkl = Observed value of a dependent variable
µ = General mean
αi = Fixed effect of the ith genotype (i = 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13)
Sj = Fixed effect of the jth season (i = 1, 2, 3, 4)
(αS)ij = Interaction of ith genotype and jth season
eijk = Random error common to measurement in each bird and assumed to be normally and

independently distributed with a mean of zero and variance δ2
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RESULTS
Significant difference (p<0.05) obtained in the pooled egg quality traits regarding the pure and crossbred
genotypes and season as shown in Table 1 and 2. The results revealed among the external egg quality
traits,  RIR  eggs  had  the  heaviest  egg  weight  (60.70  g),  egg  length  (61.55  mm)  and  shell  thickness
(0.40 mm) than other genetic group. Among the crossbreds, NN×RIR eggs were better in egg weight
(55.32  g),  egg  length  (56.41  mm),  egg  width  (35.01  mm),  shell weight (4.99 g) and shell thickness
(0.40  mm).  However,  the  least  values  of  egg  weight  (41.23  g),  egg  length  (48.96  mm),  egg  width
(29.73 mm) and shell thickness (0.27 mm) were recorded for crosses involving FF×RIR eggs. Meanwhile,
the internal egg quality traits indicated that among the pure eggs, RIR eggs had the highest yolk height
(15.25 mm), albumen height (8.65 mm), albumen weight (31.15 g) and haugh unit (89.66) than other
genetic egg groups. However, among the crossbred eggs, the values recorded for yolk height (14.91 mm),
yolk length (45.31 mm), yolk weight (17.65 g), albumen length (59.56 mm), albumen height (7.98 mm),
albumen weight (30.02 g) and haugh unit (86.28) were superior for crosses involving NN×RIR eggs than
its counterpart’s eggs. Interestingly, internal egg quality traits were observed to be lowest in yolk height
(10.89 mm), albumen height (5.01 mm), albumen weight (18.33 g) and haugh unit (76.69) for NF eggs
while yolk length (30.40 mm), yolk weight (10.74 g) for FF×RIR eggs. However, the pooled egg quality
traits results indicated that as expected RIR eggs among the pure eggs performed better in terms of egg
weight, egg length, shell thickness, yolk height, albumen height, albumen weight and haugh unit than
other genetic eggs while among the crossbred eggs, crosses involving the NN×RIR eggs were favoured
for egg weight, egg length, shell thickness, yolk height, albumen height, albumen weight and haugh unit
respectively than other crossbred eggs.

Season significantly (p<0.05) influenced all the egg quality traits measured and these variables were better
in early wet season than early dry, late dry and late wet seasons.

Table 1: Pooled least square mean values and standard errors of external eggs quality traits as affected by different chickens’
genotypes and season

Parameter N EW (g) EL (mm) EWD (mm) SW (g) ST (mm)
Genotype
RIR 30 60.70±2.01a 61.55±1.23a 32.50±0.28c 4.40±0.67c 0.40±0.01a

NF 30 43.96±0.34de 50.15±1.34de 31.01±0.45e 3.68±0.45f 0.38±0.02b

FF 30 41.23±0.45f 52.08±1.88c 31.57±0.78d 3.84±0.87ef 0.39±0.01b

NN 30 43.28±0.23e 51.90±2.42c 31.85±0.52d 4.00±0.63de 0.38±0.02b

FE 30 49.20±1.90c 53.06±2.65b 32.85±0.45c 4.03±0.56de 0.41±0.02a

RIR×FE 30 52.95±1.89b 53.68±2.96b 33.22±0.56b 4.56±0.32bc 0.40±0.01a

RIR×FF 30 44.23±1.56de 49.01±0.43f 34.62±0.23ab 4.45±0.39c 0.33±0.02b

RIR×NF 30 43.00±1.89e 51.66±0.56c 29.73±0.26f 3.85±0.89ef 0.37±0.01b

RIR×NN 30 50.65±0.43b 50.24±1.52c 33.70±0.59b 4.80±0.73ab 0.33±0.02b

NN×RIR 30 55.32±0.23ab 56.41±0.97ab 35.01±0.67a 4.99±0.56a 0.40±0.01a

FF×RIR 30 44.79±0.45d 48.96±0.63f 34.58±0.73ab 4.67±0.45ab 0.27±0.02c

NF×RIR 30 43.40±0.27de 51.64±2.09c 27.75±0.99g 3.90±0.45de 0.37±0.03b

FE×RIR 30 48.07±0.59c 49.28±1.27de 33.06±0.67b 4.67±0.55ab 0.32±0.02c

Season
LD 97 45.34±2.21b 49.02±2.88b 27.99±1.45b 3.90±0.45b 0.30±0.03b

EW 98 49. 56±2.89a 53.89±1.56a 30.80±2.66a 4.34±0.03a 0.36±0.01a

LW 98 48.90±0.99ab 53.04±1.66ab 30.25±3.89ab 4.12±0.10ab 0.33±0.03ab

ED 97 45.90±1.90b 48.90±1.45b 28.89±0.51b 3.89±0.22b 0.31±0.01b

abcdefgMeans along the same column at each subclass with different superscripts are significantly different (p<0.05), N: Number of
observation, EW: Egg weight, EL: Egg length, EWD: Egg width, SW: Shell weight, ST: Shell thickness, RIR: Rhode Island Red, FE: Fulani
ecotype, NN: Naked neck, NF: Normal feather, RIR×FE: Rhode Island Red Fulani Ecotype crossbred, RIR×FF: Rhode Island Red Frizzled
feather  crossbred,  RIR×NN:  Rhode  Island  Red  Naked  neck  crossbred,  RIR×NF:  Rhode  Island  Red  Normal  feather  crossbred,
FE×RIR: Fulani Ecotype Rhode Island Red crossbred, FF×RIR: Frizzle feather Rhode Island Red crossbred, NN×RIR: Naked neck Rhode
Island Red crossbred, NF×RIR: Normal feather Rhode Island Red crossbred, ED: Early dry, LD: Late dry, EW: Early Wet and LW: Late
wet
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Table 2: Pooled least square mean values and standard errors of internal eggs quality traits pure, straight and reciprocal F1 crosses
as affected by different chickens’ genotypes and season

Parameter N YH (mm) YL (mm) YW (g) AL (mm) AH (mm) AW (mm) HU
Genotype
RIR 30 15.25±1.01a 43.61±0.08c 16.05±1.21b 56.62±1.81e 8.65±0.41a 31.15±0.27a 89.66±2.21a

NF 30 10.89±0.12g 44.98±0.15ab 15.98±0.02b 55.05±0.02e 5.01±0.02h 18.33±0.25g 76.77±1.92d

FF 30 11.31±0.91fg 43.78±0.18bc 15.92±0.21b 56.56±0.91de 5.59±0.01g 21.18±0.37f 79.10±1.91c

NN 30 11.90±0.13f 42.97±0.22c 15.75±0.03bc 57.67±0.19d 5.18±0.10gh 21.13±0.43f 76.69±1.02d

FE 30 12.80±1.11e 45.62±0.35a 17.48±1.41a 58.57±1.41b 6.68±0.11c 24.80±0.16de 84.47±2.02b

RIR×FE 30 14.35±1.29de 41.33±0.16d 15.10±1.26d 59.13±1.99ab 7.67±0.29b 30.40±0.22b 89.47±0.91a

RIR×FF 30 13.43±1.06de 33.96±0.23f 11.73±1.36f 55.04±1.86e 6.03±0.06de 26.78±0.31c 89.48±0.82a

RIR×NF 30 12.88±1.09e 43.93±0.26bc 15.30±1.29cd 58.20±1.89c 5.46±0.09g 20.85±0.19f 79.40±0.51c

RIR×NN 30 14.38±0.13bc 44.90±0.49ab 12.43±0.13e 57.67±0.89d 6.74±0.03c 24.80±1.01c 86.10±0.62b

NN×RIR 30 14.91±0.13ab 45.31±0.37a 17.65±0.11a 59.56±0.53a 7.98±0.11ab 30.02±1.11a 86.12±2.01b

FF×RIR 30 13.75±0.25cd 33.54±0.23f 11.72±0.15f 55.38±1.89e 6.35±0.15cd 26.80±0.15c 86.28±0.62b

NF×RIR 30 12.85±0.17e 43.93±0.49bc 15.20±0.07cd 56.99±2.07de 5.68±0.11ef 21.00±0.49f 80.72±1.53c

FE×RIR 30 15.40±0.29a 30.40±0.47h 10.74±0.19g 58.47±2.99b 6.37±0.19de 22.59±0.25e 86.28±0.62b

Season
LD 97 11.02±0.05b 34.04±0.89c 11.09±1.11d 50.99±0.45b 5.01±0.04c 20.56±0.99c 74.09±0.45c

EW 98 12.89±0.56a 36.67±1.22a 13.90±1.78a 54. 67±1.23a 6.54±0.77a 22.89±0.67a 83.90±2.99a

LW 98 12.56±0.22ab 35.05±2.89ab 13.08±1.88b 53.89±1.56ab 6.00±0.45b 21.99±0.78ab 80.67±2.77b

ED 97 11.09±0.01b 33.56±1.67b 12.78±1.09c 51.90±0.99b 5.99±0.56b 22.78±1.89b 75.67±2.67b

abcdefgMeans along the same column at each subclass with different superscripts are significantly different (p<0.05), N: Number of
observation, YH: Yolk height, YL: Yolk length, YW: Yolk weight, AL: Albumen length,  AH:  Albumen  height,  AW:  Albumen  weight,
HU: Haught unit, RIR: Rhode Island Red, FE: Fulani ecotype, NN: Naked neck, NF: Normal feather, RIR×FE: Rhode Island Red Fulani
ecotype  crossbred,  RIR×FF:  Rhode  Island  Red  frizzled  feather  crossbred,  RIR×NN:  Rhode  Island  Red  Naked  neck  crossbred,
RIR×NF: Rhode Island Red normal feather crossbred, FE×RIR: Fulani Ecotype Rhode Island Red crossbred, FF×RIR: Frizzle feather
Rhode Island Red crossbred, NN×RIR: Naked neck Rhode Island Red crossbred, NF×RIR: Normal feather Rhode Island Red crossbred,
ED: Early dry, LD: Late dry, EW: Early wet and LW: Late wet

DISCUSSION
Quality determines the egg’s acceptability to consumers and egg quality is a general terms that refers to
several standards that define internal and external quality. The significant genotype variations in external
and internal quality of chicken eggs showed that egg weight, egg length, egg width, shell weight, shell
thickness, yolk height, yolk length, yolk weight, albumin height, albumin weight, albumin length and
haugh unit were highly influenced by genetic factors and this corroborated with the reports of
researchers12,22,23. The differences in the external egg quality traits (egg weight, egg length, egg width, shell
weight and shell thickness) in all crosses involved in this study can also be associated with variations in
genetic background of the chicken genotypes. The optimum performance in egg weight, egg length, egg
width, shell weight and shell thickness exhibited by RIR×RIR purebred exotic birds over their pure and
crossbred counterparts suggested that RIR eggs had better external egg quality traits potential than eggs
from other genotypes. This observation of exotic birds exhibiting superiority over other pure and
crossbred eggs agreed with the findings of researchers24-26.

Furthermore, wider eggs and heavier shell weights exhibited by RIR×NN and NN×RIR crossbred than the
pures and crossbred chicken eggs were earlier witnessed by Saleem et al.27, who reported better shell
thickness for NN and the production of the thicker shelled eggs may be attributed to its ability to inherit
this character in the progeny. In Cameroon, Keambou et al.23 found that crossbred eggs obtained from
crossing between local and Hubbard rooster chicken had better external and internal egg quality traits
than its pure counterpart eggs. Akinbola et al.28 in Nigeria, recently reported significant effects on egg
quality  traits  of  crossbred  indigenous  Yoruba  ecotype  chickens  and  Lohmann  Brown  cocks  and
Khalil et al.29 found that crossbred eggs obtained from crossing between Egyptian Golden Montazah (M)
and White Leghorn (WL) had better external egg quality parameters than the pure eggs obtained in their
study. Moula et al.30 reported that crossbred eggs recorded from the crosses involving local Kebyle hen
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and Isa Brown had superior performance than their purebred counterpart in terms of egg weight, egg
length, egg width, shell weight and shell thickness. Gupta et al.31 concluded in their research involving
Indian local chicken and RIR that crossbred Kadaknath×RIR eggs performed better than their purebred
counterparts’ eggs with respect to earlier egg quality parameters. The improved performance of NN×RIR
and RIR×NN crossbreed eggs as witnessed in this study may be due to the fact to the inherent genetic
make-up of RIR birds. The fact that the performance in the egg traits of the crosses that involved the
improved naked neck with RIR was lower than that of the pure RIR was suggested32.

The superiority exhibited also by RIR eggs in most of the internal egg quality traits (yolk height, albumen
height, albumin weight and haugh unit) was expected from the exotic birds and this pattern of results was
in line with the reports of Authors32-34. These researchers reported that internal egg quality traits were
better for exotic birds while local Fulani ecotype eggs exhibited better yolk length coupled with yolk
weight. Alewi and Melesse25 concluded that Kei chicken eggs were significantly better in egg quality traits
than pure RIR and its crossbreds. Moreover, the present results of external and internal egg quality traits
that favoured the exotic breed (RIR) and the crosses involving NN×RIR and RIR×NN eggs contradicted
the observations of Munisi et al.35 and Khawaja et al.36 observed that the non-significant variations exist
among the external and internal egg traits in their various studies.

The seasonal variation on the egg traits of different genotypes in the current study showed that egg
quality traits of the birds are genetically influenced and favoured the genetic components of NNRIR and
RIRNN crossbred as earlier claimed by researchers18,19,37,38. These authors at their different studies claimed
that genetic constitutions of birds influenced the egg quality characteristics. The present results that
indicated seasonal effects on all external and internal egg quality traits also agreed with the observation
of Raji et al.39 that season significantly affected external and internal egg quality parameters. This might
be due to the effects of temperature variations at each stage of summer, autumn, winter and spring. The
egg quality traits reported during the winter season in and around Gannavaram, Krishna District of India
were comparable with the findings in the current study and at similar seasons. Tamilvanan et al.38 reported
better egg quality traits during winter (early wet) for egg laying, albumen, yolk index, shell thickness and
haugh unit as compared with summer season (early dry) with other traits of non-significant variation.

CONCLUSION
These results indicated that seasonal effects play a significant role in influencing both the external and
internal composition of eggs and genetic composition of birds also affects the compositional
characteristics of the eggs. The birds with genetic composition of NNRIR and RIRNN crossbreds displayed
superior external and internal egg quality traits and haugh unit values than their counterpart birds. The
significant seasonal effects on all measurements studied suggest that season has a relatively significant
effect on egg compositional characteristics and early wet (autumn) season showed better external and
internal egg compositions than late wet (winter), early dry (spring) and late dry (summer) seasons.

SIGNIFICANCE STATEMENT
The purpose of study is to assess the season that the egg quality characteristics are better among the set
of genetic components of chickens used for this study. The different genetic components of chickens used
shows that seasonal variation were significantly influenced the egg quality characteristics of crossbred
chickens eggs, such impacting factors as shell thickness, yolk colour, albumen components and the results
further indicated that crossbreds of NNRIR (Naked neck Rhode Island Red) and RIRNN (Rhode Island Red
naked neck) displayed better external and internal egg quality components than other progenies
produced. Meanwhile, Significant effect was revealed for season and all egg quality parameters measured
while early rain (autumn) was better in terms of external and internal egg components.
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