
__________________________ 

https://doi.org/10.28924/ip/jas.1953 

© Copyright 2020 the authors. 

 1 

Journal of Agriculture and Sustainability 

ISSN 2201-4357 

Volume 13, 2020, 14 

 

 

 

Effects of Genotype and Oviposition Time on Egg Quality Traits of 

Commercial Laying Birds 

Olawumi Simeon1,*, Jesuyon Oluwatosin2, Akinsola Kehinde3, Olawumi Stephen4, 

Amana Charles5, Ahutu Ismaila5, Iyaode Ifelayo5 and Adekunle Temitope1 

1Department of Animal Science, Ekiti State University, Ado-Ekiti, Nigeria 

2Department of Animal Production & Health, Federal University, Oye-Ekiti, Nigeria 

3Department of Animal Production, Federal University of Agriculture, Umundike, 

Nigeria 

4Department of Animal Science, Obafemi Awolowo University, Ile-Ife, Nigeria 

5Department of Animal Production, Kogi State University, Anyigba, Nigeria 

*Corresponding Author: olawumisimeon@yahoo.com 

                                                                                         

Abstract 

This study aimed at investigating the effects of strain of layers and oviposition time on 

external and internal egg quality traits. The strains of layers used for this study are Isa 

Brown (IB), Bovan Nera (BN) and Dominant Black (DB). The time of oviposition 

investigated are 8-10am, 10-12noon, 12-2pm and 2-4pm. Freshly laid eggs were collected 

from the different strains during the aforementioned periods, and were taken to the 

laboratory for both external and internal egg quality analysis. Analyzed results showed 
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that egg weight was not significantly (P>0.05) affected by strain. The three strains 

recorded similar mean values. Similar results were reported for other traits except egg 

length and shell thickness where significant differences were reported among the strains. 

BN and IB were superior to DB in terms of shell thickness. With regard to internal egg 

quality traits, significant (P<0.01) differences among strains were reported only for yolk 

weight and albumen width. Pertaining to oviposition effect, almost all the traits were 

significantly influenced by oviposition time. Both external and internal egg quality traits 

had superior (P<0.01) and higher mean values during morning than afternoon or evening 

collection. This might be due to very low temperature prevailing in the former and which 

encouraged the birds to eat more resulting to bigger egg size and higher egg 

compositions. Haugh unit in this study was not significantly affected by strain and 

oviposition time. It is suggested than management practices in laying farm such as 

lighting and feeding pattern be focussed on having more eggs laid in the morning session 

than afternoon or evening session. 

Keywords: Strain, oviposition time, egg weight, egg quality, Haugh unit. 

 

1. INTRODUCTION  

Worldwide, domestic birds are recognized as good sources of high quality animal 

proteins in form of tender nutritious meat and eggs. Commercial laying birds rank first 

in terms of egg production when compared to other avian species. However, several 

factors influence the quality and quantity of eggs obtained from these birds. Egg quality 

according to Mudhar (2011) composed of those characteristics of an egg that affects its 

acceptability to consumers. Egg quality may be divided into external and internal, and 

can be affected by strain of chickens (Orunmuyi et al., 2013), age of birds (Orhan et al., 

2001; Lucas et al., 2013), storage time (Nowaczewski et al., 2010; Olawumi and Babatope, 

2016), housing system (Mohan et al., 1991) and month of production (Elsayed, 2009). 
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In addition to aforementioned factors which influence the quality of an egg, time of 

oviposition equally plays a vital role in determining the quality of both external and 

internal characteristics. Oviposition time refers to the hours of the day when birds lay 

eggs, and may be affected by lighting period and feeding pattern. Time of oviposition, 

according to Hagan et al. (2013) plays a vital physiological role in determining eggshell 

quality because the amount of deposited shell is a linear function of time spent in the 

shell gland after plumbing, and therefore thickness. Previous studies have reported that 

eggs laid in the morning are heavier than those laid during the later periods of the day 

(Zakaria et al., 2009; Tůmová et al., 2009; Tůmová and Gous, 2012). Other investigators 

posited that eggs had better characteristics when laid in the afternoon than in the morning 

(Pavlovski et al., 2000a). On the other hand, Aksoy et al. (2001) observed that shell weight 

was not affected by the collection time.  

With regard to the freshness and quality of an egg, which is measured by Haugh unit 

score, Tůmová et al. (2013) reported that time of oviposition has significant effect on this 

trait; between strains of chickens and housing systems. The results of the workers 

corroborated previous findings found in literature (Tůmová and Ebeid, 2005). 

Furthermore, significant interactions between genotype and housing (Leyendecker et al., 

2001) and genotype and time of oviposition (Tůmová et al., 2009) on egg quality traits 

had been reported. 

The aim of this study was to evaluate the effects of strain of laying birds and oviposition 

time on selected parameters of egg quality. 

2. MATERIALS AND METHODS 

2.1. Study location  

The study was carried out at the Animal Breeding Unit, Teaching and Research Farm, 

Ekiti State University, Ado-Ekiti for a period of 52 weeks. Ado-Ekiti is situated along 
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latitude 70311 and 70491 North of the Equator and longitude 50711and 50271East of the 

Greenwich meridian. The city falls under Derived Savannah zone. The city enjoys two 

separate seasonal periods namely, Rainy (May-October) and Dry (November-April) 

seasons. 

2.2. Management of the experimental birds  

The three strains raised were Isa Brown (IB), Dominant Black (DB) and Bovan Nera (BN). 

One hundred (100) day-old chicks of each strain were purchased from local hatcheries 

and reared under the same housing and management conditions. Each strain was housed 

in standard, well-constructed open-sided but separate pens (deep litter) from day-old till 

the commencement of laying. Cleanliness and other sanitary measures such as removal 

of caked or wet litters were carried out at regular intervals. The birds were vaccinated 

against Newcastle, Fowl pox and other viral diseases while antibiotics were administered 

to prevent bacterial infection. They were dewormed and given vitamins at regular 

intervals. At 5% production, layers mash was introduced and given ad libitum containing 

2650Kcal/MEkg and 16.5% CP fortified with micronutrients. Fresh, clean water was given 

every day. Debeaking was carried out at the commencement of egg production in order 

to reduce the incidence of egg cannibalism and pecking. All the experimental birds were 

housed on the floor and were subjected to the same treatments.  

2.3. Data collection 

Freshly laid eggs were collected four times per day (8:00, 10:00, 12:00, 14:00 h) for each 

strain, and were taken to the laboratory for both external and internal analysis. The daily 

photoperiod consisted of 11h of light and 11h of darkness. Egg weight was individually 

determined to 0.01g accuracy using a sensitive scale. Egg length (along longitudinal axis) 

and egg width (along the equatorial axis) were measured with a micrometer.  
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After weighing, each egg was broken at the equatorial region and the contents poured in 

a crucible so as to measure the internal contents such as albumen and yolk indices. Yolk 

weight was measured on a scale, while albumen width, albumen height, yolk width and 

yolk height were measured using Vernier Calipher. Shell weight was also measured with 

sensitive scale, while shell thickness was measured using micrometer after allowing the 

shell to dry for some minutes. 

Egg shape index= egg width/egg length x 100 

Albumen weight= egg weight- (yolk weight + shell weight) 

Haugh unit (HU- Haugh, 1937) = 100 log (H-1.7w0.37 + 7.6)  

           H- albumen height in mm 

           w- weight of egg in g 

2.4. Data analysis 

The data collected were subjected to analysis of variance (ANOVA) using Statistical 

Analysis System (SAS, 2001) and significant differences between means were determined 

by Duncan Multiple New Range Test. 

Appropriate statistical model is: 

Yijkl = μ + Gj + Tk + εijkl 

Yijkl = observation of the lth population, of the jth genotype, and kth time of oviposition 

μ = Common mean 

Gj= fixed effect of genotype (J=3) 

Tk=  fixed effect of oviposition time (k=4) 

εijkl = error term 

3.1. RESULTS AND DISCUSSION 

3.1. Effect of strain on external and internal egg quality traits 
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Table 1 shows the effect of strain of layers on both external and internal egg quality traits. 

There was no significant (P>0.05) effect of strain on egg weight regardless of time of 

oviposition. The three strains had similar mean values. Since they were raised under 

uniform management and feeding conditions, any of them could be suggested for rearing 

for egg production with acceptable size for domestic and industrial use. The result was 

not in line with the findings of Orunmuyi et al. (2013) who found significant effect of 

strain on egg weight of layers. In the same vein, there was no significant (P<0.05) effect 

of strain on egg width. The three strains recorded similar mean values in this trait. 

However, there was significant (P<0.05) difference among the strains with respect to egg 

length. Bovan Nera (BN) recorded higher mean value than either Isa Brown (IB) or 

Dominant Black (DB). The least mean value was recorded by Isa Brown. Shell weight in 

this study was not significantly (P>0.05) affected by strain. All the three strains had 

similar mean values. With respect to shell thickness, a major factor influencing storage 

and hatchery losses, BN and IB were superior to DB. This implies that the former 

produced thicker eggs than the latter. And during transportation of eggs to the market, 

it is assumed that eggs with thicker shells will record minimal breakage or spoilage than 

soft-shelled eggs. 

With regard to internal egg quality traits, all the traits were not affected (P>0.05) by strain 

except yolk weight and albumen width. Pertaining to yolk weight, DB had higher mean 

value than IB and BN. However, IB and BN had similar mean values. For albumen width, 

IB and BN had higher (P<0.05) mean values, while DB was the lowest. In addition, Haugh 

unit (Hu), which is a determinant factor of egg quality was not affected (P>0.05) by strain 

of birds. All the three strains recorded similar mean values in this traits. 

3.2. Effect of oviposition time on external and internal egg quality traits 
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Table 2 presents the effect of oviposition time on egg quality traits. There was significant 

(P<0.01) effect of oviposition time on egg weight. The 8-10am collection recorded higher 

(P<0.01) mean value than 10-12noon, 12-2pm and 2-4pm. The 10-12noon batch though 

superior to 12-2pm and 2-4pm was similar to 8-10am. The results indicate that morning 

collection are bigger than afternoon or evening collection. Previous authors reported 

similar findings (Tůmová et al., 2009; Tůmová and Gous, 2012). The researchers observed 

that eggs collected in the morning were bigger than other hours of the day. In the same 

vein, egg length and egg width were significantly (P<0.01) influenced by oviposition time. 

The 8-10am batch was superior in terms of mean values to other batches, that is, 10-

12noon, 12-2pm and 2-4pm. In general, the afternoon batches recorded lower mean 

values than morning batches in all external egg quality traits. It is therefore, advisable 

that management practices such as feeding pattern and lighting programme be given 

proper attention to ensure that more eggs are laid in the morning than afternoon. With 

bigger eggs laid, the more the profit margin for the stockholders.  

In addition, there was significant (P<0.01) effect of oviposition time on internal egg 

quality traits. Both albumen and yolk indices were influenced by the oviposition time. 

Albumen weight, height and width were better and superior in the morning than 

afternoon collection. This followed the trend reported for external egg quality traits. Also, 

yolk weight, height and width recorded higher (P<0.01) mean values in the morning 

batch than afternoon collection. The better and higher mean values reported in the 

morning collection may not be unconnected with the environmental conditions. There is 

usually very low temperature and cool breeze in the morning than afternoon. It is 

assumed that birds consume greater quantity of feeds in the morning because of 

favourable lower temperature regime which results to greater egg size. On the other 

hand, birds consume more water and eat less feed in the afternoon due to high 
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environmental temperature thereby leading to production of small-sized eggs. The 

present result was in agreement with earlier studies (Tůmová et al., 2009; Tůmová and 

Gous, 2012). The workers reported that oviposition time had significant effect on internal 

egg quality traits.  

In the present study (Table 2), Haugh unit (Hu) was not significantly (P>0.05) affected by 

oviposition time. The morning and afternoon batches recorded similar mean values. But 

all the values obtained were above the minimum score recommended for grade A egg 

(North, 1978). This implies that both morning and afternoon batches are fit for human 

consumption. The time of the day when an egg is laid or collected does not have any 

negative effect on the quality of an egg. The obtained result contradicts the findings of 

Tůmová et al. (2013) who reported that oviposition time significantly influenced Haugh 

unit. 

4. CONCLUSION  

It is evident from this study that strain and oviposition time significantly influenced the 

quality of eggs produced by birds. BN and IB produced eggs with thicker shells than DB, 

and their eggs are likely to stay fresh longer in the store than DB. Morning eggs (8-10am; 

10-12noon) recorded higher mean values in both external and internal egg quality traits 

than afternoon collection. Hu for both sessions were higher but similar.  
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Table 1: Least squares means showing the effect of genotype on egg quality traits 

Traits Isa Brown Dominant Black Bovan Nera 

Egg weight (g) 63.15+0.998 62.96+0.998 63.20+0.998 

Egg length (cm) 5.80b+0.054 5.88 ab +0.054 6.00a+0.054 

Egg width (cm) 4.37+0.031 4.35+0.031 4.31+0.031 

Yolk weight (g) 15.96b+0.326 16.93a+0.326 15.81b+0.326 

Yolk width (cm) 3.87+0.042 3.92+0.042 3.88+0.042 

Yolk height (cm) 1.80+0.030 1.86+0.030 1.83+0.030 

Albumen weight 

(g) 

40.02+0.83 40.54+0.83 40.68+0.83 

Albumen width 

(cm) 

7.17a+0.126 6.58b+0.126 7.20a+0.126 

Albumen height 

(cm) 

0.79+0.035 0.88+0.035 0.82+0.035 

Albumen height 

(mm) 

7.85+0.347 8.81+0.347 8.19+0.347 

Shell weight (g) 7.19+0.143 6.31+0.143 6.71+0.143 

Shell thickness (cm) 0.59a+0.006 0.53b+0.006 0.57a+0.006 

Haugh unit 98.83+1.523 102.621+1.523 100.19+1.523 

Yolk ratio (%) 25.30b+0.473 26.95a+0.473 25.05b+0.473 

Albumen ratio (%) 63.31+0.557 64.35+0.557 64.32+0.557 

Shell ratio (%) 11.41+0.153 10.06+0.153 10.64+0.153 

ab: Means with different superscripts along rows are significantly different (P<0.01) 
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Table 2: Least squares means showing the effect of Oviposition time on egg quality 

traits 

 

Traits 

Oviposition Time 

8-10am 10-12noon 12noon-2pm 2-4pm 

Egg weight (g) 66.95a+1.153 64.89a+1.153 60.57b+1.153 60.00b+1.153 

Egg length (cm) 6.01a+0.062 6.07a+0.062 5.70b+0.062 5.80b+0.062 

Egg width (cm) 4.44a+0.036 4.35ab+0.036 4.32b+0.036 4.26b+0.036 

Yolk weight (g) 17.10a+0.377 16.53ab+0.377 15.96bc+0.377 15.34c+0.377 

Yolk width (cm) 3.99a+0.048 3.89ab+0.048 3.87ab+0.048 3.81b+0.048 

Yolk height (cm) 1.90a+0.035 1.80ab+0.035 1.83ab+0.035 1.78b+0.035 

Albumen weight 

(g) 

43.06a+0.956 41.62ab+0.956 39.00bc+0.956 37.95c+0.956 

Albumen width 

(cm) 

7.00ab+0.146 7.39a+0.146 6.67b+0.146 6.87b+0.146 

Albumen height 

(cm) 

0.898a+0.040 0.793ab+0.040 0.853ab+0.040 0.768b+0.040 

Albumen height 

(mm) 

8.98a+0.401 7.933ab+0.401 8.53ab+0.401 7.68b+0.401 

Shell weight (g) 6.79+0.165 6.74+0.165 6.66+0.165 6.77+0.165 

Shell thickness 

(cm) 

0.55b+0.007 0.54b+0.007 0.56b+0.007 0.61a+0.007 

Haugh unit 103.06+1.759 98.66+1.759 102.03+1.759 98.45+1.759 

Yolk ratio (%) 25.56+0.546 25.58+0.546 26.35+0.546 25.57+0.546 

Albumen ratio (%) 64.29ab+0.643 64.02ab+0.643 62.67b+0.643 64.98a+0.643 

Shell ratio (%) 10.14b+0.176 10.40b+0.176 10.98a+0.176 11.29a+0.176 

ab: Means with different superscripts along rows are significantly different (P<0.01) 



 JOURNAL OF AGRICULTURE AND SUSTAINABILITY 

 11 

References  

[1] Mudhar ASAT. “Evaluation of some external and internal egg quality traits of quails 

reared in Basrah city”. Basrah Journal of Veterinary Research, 2011; 10(2): 78-84. 

[2] Orunmuyi M, Okezie OI, Bawa GS, Ojo OA and Olugbemi TS. “Comparative egg 

quality of four poultry species”. Journal of Applied Agricultural Research, 2013; 5(2): 

141-145. 

[3] Orhan H, Erensayin C and Aktan S. “Determining egg quality characteristics of 

Japanese quails (Coturnix coturnix japonica) at different ages”. Hayvansal Ǜretim, 

2001; 1: 44-49. 

[4] Lucáš Z, Zdeněk L and Ludmila K. “The effect of the age of Japanese quails on 

certain egg quality traits and their relationship”. Veterinarski Arhiv, 2013; 83(2): 223-

232. 

[5] Nowaczewski S, Kontecka H, Rosiñski A, Koberling S and Koronowski P. “Egg 

quality of Japanese quail depends on layer age and storage time”. Folia Biology 

(Kraków), 2010; 58: 201-207. 

[6] Olawumi SO and Babatope TS. “Effects of storage time and hot weather conditions 

on egg qualities of two avian species”. Journal of Animal Science and Veterinary 

Medicine, 2016; 1: 81- 86 

[7] Mohan B, Mani V and Nagarian S. “Effect of different housing systems on the 

physical qualities of commercial chicken eggs”. Indian Journal of Poultry Science, 

1991; 26: 130-131. 

[8] Elsayed MA. “Effect of month of production on external and internal Ostrich egg 

quality, fertility and hatchability”. Egypt Poultry Science, 2009; 29(11): 547-564. 

[9] Hagan, J. K., Adjei, I. A. and Baar, A. (2013). Effects of extended period of storage and 

strain of layers on quality of chicken eggs. Journal of Science and Technology, 33(2): 

75.83.  



 JOURNAL OF AGRICULTURE AND SUSTAINABILITY 

 12 

[10] Zakaria AH, Plumstead PW, Romero-Sanchez H, Leksrisompong N and Brake J. The 

effect of oviposition time on egg weight loss during storage and incubation, fertility 

and hatchability of broiler hatching eggs. Poultry Science, 2009; 88: 2712-2717. 

[11] Tůmová E, Skřivan M, Englmaierová M and Zita L. “The effect of genotype, housing 

system and egg collection on egg quality in egg type hens”. Czech Journal of Animal 

Science, 2009; 54:17-23. 

[12] Tůmová E and Gous RM. Interaction of hen production type, age and temperature on 

laying pattern and egg quality. Poultry Science, 2012, 91: 1268-1275. 

[13] Pavlovski Z, Vitorović D, Skrbić Z and Vracar S. Influence of limestone particle size 

in diets for hens and oviposition time on eggshell quality. Acta Vetenaria Beograd, 

2000; 50: 37-42. 

[14] Aksoy T, Yilmaz M and Tuna YT. The effect of oviposition time on egg quality and 

the possibility of estimating eggshell weight using a formular in commercial layer. 

Turkish Journal of Veterinary Animal Science, 2001; 25: 811-816. 

[15] Tůmová E, Charvátová V and Englmaierová M. “The effect of oviposition time and 

housing system on egg quality in Lohmann LSL and Czech Hen”. World’s Poultry 

Science Journal, 2013; 69 Supplement 

[16] Tůmová E and Ebeid T. “Effect of time of oviposition on egg quality characteristics 

in cages and in a litter housing system”. Czech Journal of Animal Science, 2005; 50: 

129-134. 

[17] Leyendecker M, Hamann H, Hartung J, Kamphues J, Ring C, Gluneder G, Ahlers C, 

Sander I, Neumann U and Distl O. “Analysis of genotype-environment interactions 

between layer lines and housing systems for performance traits, egg quality and 

bone breaking strength”- 1st Communication: Performance traits: Zȕchtungskunde, 

2001a;73: 290-307. 

[18] Haugh RR. “The Haugh unit for measuring egg quality. United States Egg and Poultry 

Magazine, 1937; 43: 522-555. 



 JOURNAL OF AGRICULTURE AND SUSTAINABILITY 

 13 

[19] Statistical Analysis System, 2001. SAS Users Guide. Statistics, 8th edition, SAS 

Institute, Cary, NC, USA. 

[20] North OM. “Commercial Chick Production Manual”. The Avi Publishing Company 

Inc. Westport, Connecticut. 1978; 87. 


