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Abstract 
 

This study investigated the effect of different feed forms with or without oyster mushroom inclusion 

(Pleurotus ostreatus) on egg production and egg quality of egg-type chicken. One hundred and sixty 

16-week old pullets were purchased and acclimatized for 2 weeks. Afterwards, the birds were 

distributed on the basis of feed forms (mash and pellet) and oyster mushroom inclusion (with or 

without) into 4 treatments consisting of 40 birds per treatment. Each treatment was sub-divided into 5 

replicates of 8 birds per replicate. External and internal egg qualities were investigated in three 

phases; early-lay (20-27 weeks of age), mid-lay (28-35 weeks of age) and late-lay (36-43 weeks of 

age). Data obtained were arranged in a 2 × 2 factorial arrangement in a Completely Randomized 

Design. Result showed Total Egg Production (TEP) and Hen Day Egg Production (HDEP) were 

significantly (p<0.05) higher in birds fed pellet feed and lowest in birds fed mash feed during early 

and mid-lay phases. However, birds fed diets with oyster mushroom inclusion recorded significantly 

(p<0.05) lower TEP and HDEP (161.30 eggs and 36.00%, respectively) during the early-lay phase. 

Yolk colour score at mid-lay was significantly (p<0.05) higher (5.80) in birds fed pellet feed than 4.30 

in birds fed mash feed. Shell thickness was significantly (p<0.05) higher (0.84 mm) in birds fed pellet 

feed than 0.66 mm in birds fed mash feed. Therefore, optimal egg production with darker yolk colour 

can be achieved at the mid-lay phase via feeding laying birds with pellet feed with oyster mushroom. 
 

Keywords: Feed forms, Oyster mushroom, internal and external egg qualities, egg type 

chicken. 
 

Description of Problem 

 The economic successes of laying flocks 

depend greatly on the number of quality eggs 

produced and sold. But for optimum egg 

production and egg quality to be achieved, 

the hens’ daily nutrient requirement for 

energy, amino acids, vitamins, and critical 

minerals such as Ca, P, and Mn must be met 

(1). In the same vein, feed form plays a 

critical role in determining nutrient 

digestion, intestinal health and productive 

performance of poultry (2, 3, 4). The two 

commonly used forms of feeds in 

commercial egg production are mash and 

pellet. Mash is a form of poultry feed that is 

finely ground and mixed thoroughly so that 

ingredients cannot be separated easily (5) 

while pellets are produced from mash via a 

feed processing technique in which the 

ingredients are agglomerated by mechanical 

action, in combination with moisture, 

temperature and pressure (6). Mash diets 
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have been reported to enhance starch 

digestibility as well as improve feed 

conversion ratio and intestinal glucose 

uptake in broilers (7). But the replacement of 

mash feed with pellet reduced ingredient 

segregation and formulation cost as well as 

improved ease of handling and feed flow in 

the equipment (6). The physical form of feed 

has been reported by (8) to improve meat 

yield of broilers, therefore many commercial 

feed mills have ventured into the production 

of different forms of feed for different 

groups of birds. Manipulations in macro and 

microstructure of feed have been reported to 

improve digestive efficacy, productive 

performance and intestinal health in broiler 

chickens (9, 10). However, feed form 

remains an obscure and undervalued area in 

the nutrition of laying birds, as mash feed is 

generally fed in practice (11, 12). 

 Interest in the effects of different feed 

forms, particle size and energy density has 

increased in recent years (3, 13) as 

nutritionists, researchers and other 

stakeholders in the egg industry seek out 

ways to optimize the utilization of feed and 

production efficiency. Recent studies (14, 

15) revealed the laying performance of 

layers had no significant respond to 

manipulations in particle size and feed form 

(mash vs. pellets). However, this result was 

probably influenced by nutrient composition 

of ingredients and feed, pellet hardness, 

genotype, and production performance 

potential of laying birds (16). Also, literature 

is limited on the quality of eggs from poultry 

birds fed different feed forms. Egg quality is 

measured using the shell, albumen and yolk 

as indices for the production of eggs with 

excellent internal and external qualities (17). 

Eggs are considered a perishable foodstuff, 

due to the low efficiency of their natural 

protection barriers, therefore, the sustainable 

production of high quality eggs is of great 

importance to consumers and many egg 

product manufacturers because it allows for 

better separation of egg components without 

crossover contamination (18).  

 Furthermore, the extensive use of 

antibiotic growth promoters for poultry 

production has resulted in the rapid 

emergence of antibiotic-resistant forms of 

microorganisms. Consequently, the use of 

phytogenic feed additives or herbal plants 

have recently received much greater 

attention as alternatives to conventional 

antibiotics (19). These herbal plants are 

considered as natural products, and thus 

many consumers are willingly accepting 

them to be included in poultry feeds. 

Investigations of phytogenic plants have 

indicated their growth promoting, 

antioxidant, anti-inflammatory and 

antimicrobial functions (20, 21). In addition, 

herbal plants possess beneficial effects on 

the digestive system by increasing the 

production of digestive enzymes and 

enhancing liver functions for efficient feed 

utilization (22, 23). However, knowledge 

about their applications in poultry nutrition 

is still limited. One of such herbal plants; 

Oyster mushrooms (Pleurotus ostreatus) are 

known to possess antioxidant and 

immunomodulatory properties (24) and have 

been reported to improve growth, intestinal 

health and immunity in poultry (25, 26, 27, 

28) as well as prevent the damage of food 

nutrient (29, 30).  

 Based on this background, this study 

aimed to determine the effect of different 

feed forms with or without Oyster 

mushroom inclusion (Pleurotus ostreatus) 

on external and internal egg qualities of egg-

type chickens. 

 

Materials and Method 

Location of study 

 The study was carried out at the Poultry 

Unit of the Teaching and Research Farms, 

Federal University of Agriculture, Abeokuta, 
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Ogun State while egg quality analyses were 

carried out in the Animal Products and 

Processing Laboratory of the Department of 

Animal Production and Health, Federal 

University of Agriculture, Abeokuta, Ogun 

State. 
  

Preparation of Oyster mushroom 
 Fresh P. ostreatus mushrooms were 

purchased from an open market in Ibadan, 

Oyo State. The mushroom was cleaned and 

oven dried at 60 °C in an electric oven for 

one hour. Afterwards, the dried mushrooms 

were finely grinded and mixed with the 

formulated diet as an additive at the rate of 1 

g per kg of feed.  
 

Experimental birds and management 
 One hundred and sixty pullets aged 16 

weeks were purchased and acclimatised for 2 

weeks in deep litter houses. Afterwards, the 

birds were distributed after weight 

equalisation into 4 treatments consisting of 

40 birds per treatment on the basis of feed 

forms (mash and pellet) and oyster 

mushroom inclusion (with or without). Each 

treatment was divided into 5 replicates of 8 

birds per replicate. The description of 

treatments are; Mash feed with oyster 

mushroom inclusion, mash feed without 

oyster mushroom inclusion, pellet feed with 

oyster mushroom and without oyster 

mushroom inclusion. Uniformity in 

management practices was maintained across 

treatments. Commercial layers mash 

(containing Metabolisable Energy of 10.65 

MJ/kg and Crude protein of 16.80%) and 

water were provided for the birds throughout 

the experimental period.  
 

Data collection  

Egg production parameters  
 The following parameters were 

measured in three phases; early-lay (20-27 

weeks of age), mid-lay (28-35 weeks of age) 

and late-lay (36-43 weeks of age). 
 Total Egg Production: This is the 

number of eggs produced per bird from each 

replicate. 

 Hen day Egg Production (HDEP): This 

can be calculated using the formula; 
HDEP = 
                                               

                                           
      

 

Egg quality parameters 

 Four (4) eggs were collected from each 

replicate for quality assessment in three 

phases; early-lay (20-27 weeks of age), mid-

lay (28-35 weeks of age) and late-lay (36-43 

weeks of age). 
 

External egg quality evaluation    

 The egg weight and egg shell weight, (in 

grams) were taken on individual eggs from 

the replicates of each treatment using Mettler 

top loading electronic weighing balance 

having sensitivity of 0.01g. Egg length was 

taken as the longitudinal distance between 

the narrow and the broad ends and egg width 

was measured as the diameter of the widest 

cross-sectioned region of the egg using a 

vernier calliper with accuracy of 0.1 mm. 

Egg shell Thickness of individual air-dried 

shells was measured nearest to 0.01mm 

using micrometer screw gauge. 

Egg Shape Index (ESI) was calculated as the 

percentage of the egg width to the length 

(Gunlu et al., 2003). The formula is as 

follows: 

 

Egg Shape Index = 
                      

                   
      

 The Shell Surface Area was determined 

according to formula reported by Carter 

(1975): Shell surface area (SSA) = (4.67 × 

SW
0.667

) 

    Where SW = Shell weight 
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Table 1: Main effect of feed forms and Oyster mushroom inclusion on egg production 

and egg qualities of egg-type chickens during early-lay (20-27 weeks of age) 

 

Feed form 

  

Oyster mushroom inclusion 

 Parameters Mash Pellet SEM P Value With Without SEM P value 

Total Egg Production (eggs) 157.80b 175.20a 3.41 0.002 161.30b 171.70a 3.41 0.05 

Hen Day Egg Production (%) 35.22b 39.11a 0.76 0.002 36.00b 38.33a 0.761 0.05 

External qualities         

Egg weight (g) 50.60 48.92 3.36 0.74 47.95 51.57 3.36 0.49 

Egg Length (mm) 52.90 52.53 1.01 0.81 52.5 53.24 1.01 0.51 

Egg Width (mm) 41.35 40.78 0.98 0.7 40.51 41.62 0.98 0.47 

Shell Weight (g) 4.68 4.430 0.30 0.59 4.68 4.43 0.30 0.59 

Shell Thickness (mm) 0.56 0.52 0.03 0.39 0.58 0.50 0.02 0.14 

Egg Shape Index (ESI) 78.19 77.60 0.62 0.25 77.64 78.15 0.62 0.59 

Shell Surface Area (cm2) 13.06 12.56 0.59 0.58 13.06 12.56 0.59 0.58 

Internal Qualities 

        Albumen height (mm) 10.20 9.65 0.59 0.55 9.21 10.64 0.59 0.16 

Albumen weight (mm) 32.92 30.67 2.46 0.55 30.65 32.95 2.46 0.55 

% Albumen 65.07 62.52 1.03 0.15 63.90 63.69 1.03 0.89 

Yolk weight (g) 11.30 11.92 0.53 0.45 11.15 12.08 0.53 0.28 

% Yolk   22.33 24.66 1.39 0.30 23.26 23.72 1.39 0.83 

Yolk  Colour  4.75 4.25 0.43 0.46 4.25 4.75 0.43 0.46 

Haugh Unit  101.49 99.91 2.26 0.65 98.15 103.25 2.26 0.19 
a,b

  Means in the same row with different superscripts differ significantly (P<0.05) 

 

 

Internal egg quality evaluation   

 The following internal quality 

parameters were measured in selected eggs; 

for the Albumen Height (mm), the eggs were 

broken out on a flat surface and the 

maximum albumen height was measured 

using spherometer. The albumen and yolks 

were separated, weighed using Mettle top 

loading machine and each calculated as a 

percentage of the egg weight. Yolk colour 

was determined by comparing the colour 

with colour chips of a Hoffman-La Roche 

yolk colour fan on a scale of 1-15. Haugh 

unit was calculated using the values obtained 

for the egg weight and albumen height as 

expressed by Haugh (1937) and enunciated 

by Asuquo et al. (1992) in the formula: 

HU = 100log10 (H + 7.57 – 

1.7EW
0.37

) 

Where H = albumen height in mm, 

EW = egg weight in gram. 

 

Statistical Analysis 

 Data obtained was arranged in a 2 × 2 

factorial experimental layout and subjected 

to Analysis of Variance using General Linear 

Model Procedure as contained in Minitab
®
 

statistical package. Means with significant 

(P<0.05) differences were separated using 

Tukey Test of the same package.   
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Table 2: Interaction effect of Feed forms and Oyster mushroom inclusion on egg 

production and egg qualities of egg-type chickens at early-lay (20-27 week of age) 
Feed form           Mash     Pellet     

Oyster Mushroom inclusion With Without  With  Without  SEM P value 
Parameters 

      Total Egg Production (eggs)  156.60b 159.00b 166.00ab 184.40a 4.82 0.12 
Hen Day Egg production (%)  34.96b 35.49b 37.05ab 41.16a 1.08 0.12 
External Qualities       
Egg Weight (g) 48.50 52.70 47.40 50.45 4.75 0.91 
Egg Length (mm) 51.81 53.99 52.58 52.48 1.43 0.47 
Egg Width (mm) 40.88 41.82 10.15 41.41 1.39 0.92 
Shell Weight (g) 4.65 4.70 4.70 4.15 0.43 0.52 
Shell Thickness (mm) 0.58 0.55 0.59 0.45 0.45 0.31 
Egg Shape Index( ESI) 78.91 77.46 76.37 78.84 0.88 0.09 
Shell Surface area (cm2) 13.02 13.11 13.11 12.01 0.83 0.51 
Internal Qualities 

      
Albumen  Height (mm) 9.16 11.23 9.26 10.04 0.83 0.48 
Albumen weight (mm) 31.55 34.30 29.75 31.60 3.49 0.90 
% albumen   65.06 65.08 62.74 62.29 1.45 0.88 
Yolk weight (g) 10.95 11.65 11.35 12.50 0.75 0.78 
% Yolk   22.55 22.10 23.97 25.34 1.97 0.67 
Yolk Colour 4.50 5.00 4.00 4.50 0.61 1.00 
Haugh Unit 97.82 105.16 98.49 101.35 3.20 0.52 
a,b

  Means in the same row with different superscripts differ significantly (P<0.05) 

 

 

Table 3: Main effect of feed forms and Oyster mushroom inclusion on egg production 

and egg qualities of egg-type chickens at mid-lay (28-35 Weeks of age) 

 
Feed form 

  
Oyster mushroom inclusion 

 Parameters Mash Pellet SEM P Value With Without SEM P value 

Total Egg Production (eggs) 212.60b 259.90a 8.63 0.00 234.8 237.7 8.63 0.82 
Hen day Egg Production (%)  47.46b 58.01a 1.93 0.00 52.41 53.06 1.93 0.82 
External Qualities         
Egg Weight (g) 58.10 57.80 1.48 0.89 57.40 58.50 1.48 0.61 
Egg Length (mm) 56.76 56.54 0.63 0.81 56.46 56.83 0.63 0.68 
Egg Width (mm) 42.93 43.64 0.61 0.43 43.00 43.57 0.61 0.52 
Shell Weight (g) 4.90 5.00 0.12 0.57 5.10 4.80 0.12 0.10 
Shell Thickness (mm) 0.44 0.46 0.02 0.56 0.46 0.44 0.02 0.53 
Egg Shape Index (ESI) 75.70 77.22 1.02 0.31 76.23 76.69 1.02 0.76 
Shell Surface Area (cm2) 13.47 13.47 0.27 0.39 13.84 13.44 0.27 0.31 
Internal Qualities  

        
Albumen Height (mm) 6.81 6.75 0.44 0.92 6.67 6.89 0.44 0.73 
Albumen weight (g)  36.70 34.40 1.95 0.42 34.80 36.30 1.95 0.59 
% Albumen 63.27 59.43 2.89 0.36 60.51 62.20 2.89 0.68 
Yolk weight 14.00 14.20 0.72 0.44 13.70 13.70 0.72 1.00 
% Yolk 24.31 23.02 1.09 0.42 23.89 23.44 1.09 0.78 
Yolk Colour 4.30b 5.80a 0.32 0.01 5.30 4.80 0.33 0.30 
Haugh Unit  81.87 81.02 2.95 0.84 80.88 82.01 2.95 0.79 

a,b
 Means in the same row with different superscripts differ significantly (P<0.05) 
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Table 4:  Interaction effect of feed forms and Oyster mushroom inclusion on egg 

production and egg qualities of egg-type chickens at mid-lay (28-35 weeks) 
Feed form           Mash     Pellet     

Oyster Mushroom inclusion With Without  With  Without  SEM P value 
Parameters 

      Total Egg Production (eggs) 205.4b 219.8ab 264.2a 255.6a 12.2 0.36 
Hen day Egg Production (%)  45.85b 49.06ab 58.97a 57.05a 2.73 0.36 
External Qualities       
Egg Weight (g) 56.20 60.00 58.60 57.00 2.09 0.22 
Egg Length (mm) 55.58 57.93 57.34 55.74 0.89 0.04 
Egg Width (mm) 42.48 43.38 43.52 43.75 0.86 0.71 
Shell Weight (g) 5.00 4.80 5.20 4.80 0.17 0.57 
Shell Thickness (mm) 0.44 0.45 0.49 0.44 0.03 0.42 
Egg Shape Index(ESI) 76.49 74.91 75.97 78.46 1.45 0.18 
Shell Surface Area (cm2) 13.66 13.29 14.02 13.60 0.38 0.96 
Internal Qualities  

      
Albumen Height (mm)  6.96 6.66 6.38 7.12 0.62 0.42 
Albumen Weight (mm)  36.60 36.8 33 35.8 2.75 0.64 
% albumen weight 65.10 61.44 55.92 62.95 4.09 0.21 
Yolk weight (g) 14.00 14.20 13.40 13.20 1.02 0.85 
% yolk weight  24.97 23.64 22.80 23.24 1.54 0.57 
Yolk Colour 4.80ab 3.80b 5.80a 5.80a 0.46 0.30 
Haugh unit 83.61 80.13 78.14 83.89 4.17 0.29 
a,b 

Means in the same row with different superscripts differ significantly (P<0.05)  

 

Results and Discussion 

 The main effects of feed forms and 

oyster mushroom inclusion on egg 

production and egg qualities of egg-type 

chickens during early-lay are presented in 

Table 1. Feed form significantly (p<0.05) 

influenced egg production parameters 

measured with significantly (p<0.05) higher 

Total Egg Production and Hen Day Egg 

Production (175.20 eggs and 39.11%, 

respectively) recorded in birds fed pellet feed 

and lower values (157.80 eggs and 35.22%, 

respectively) recorded in birds fed mash. It 

has been previously reported (31) that 

pelleting of feeds improved the laying rate in 

chickens. This may imply that nutrients 

required for egg formation were adequately 

utilized and absorbed in laying birds with the 

consumption of pellets during early stage of 

laying. Results were consistent with recent 

report (32) where the egg laying rate of both 

Hy-Line grey and Hy-line brown hens fed 

with the pellet diet were higher than those 

fed the mash diet. Conversely, performance 

at the beginning of peak production in white 

layer strain did not show significant response 

to alterations in feed form (mash vs. pellet) 

(14). This varying trend in responses to feed 

forms reported are probably confounded by a 

number of factors such as ingredient 

composition and nutrient balance of the feed, 

pellet hardness, genotype, and production 

performance potential of birds used in the 

experiments. Though limited information is 

available on the effects of mushrooms on 

layers’ performance and egg characteristics, 

it was observed in this study that birds fed 

diets with oyster mushroom inclusion 

recorded significantly (p<0.05) lower 

(161.30 eggs and 36.00%) Total Egg 

Production and Hen Day Egg Production 

respectively during the early-lay phase when 

compared with their counterparts fed diets 

without oyster mushroom (171.70 eggs and 

Odekunle et al 



120 
 

38.33%). Similarly, the interaction between 

feed form and oyster mushroom inclusion at 

early-lay revealed Total Egg Production and 

Hen Day Egg Production were significantly 

(p<0.05) highest in birds fed pellet feed 

without Oyster mushroom (Table 2). This 

reduction in egg production contradicted 

previous observations (33) that fermented 

spent mushroom substrates could be used as 

a resource in laying hen feed at 5% to 15% 

without adversely affecting egg-related 

performance and egg quality. This 

contradiction therefore suggests the need to 

increase the inclusion level of oyster 

mushroom in layers diets before beneficial 

impact on egg production and egg quality 

can be achieved. 

 

Table 5:  Main effect of feed forms and Oyster mushroom inclusion on egg qualities and 

egg production of egg-type chickens at late-lay (38-43 weeks of age) 

 
Feed form 

  
Oyster mushroom inclusion 

 Parameters Mash Pellet SEM P value With Without SEM P value 

Total Egg Production (eggs) 305.70 310.10 4.10 0.46 304.00 311.80 4.10 0.20 
Hen day Egg Production (%)  68.24 69.22 0.92 0.46 67.86 69.60 0.92 0.20 
External qualities  

        Egg Weight (g) 55.60 54.40 1.60 0.60 55.70 54.30 1.60 0.55 
Egg Length (mm) 40.06 40.61 0.87 0.66 39.89 40.78 0.87 0.48 
Egg Width (mm) 25.33 24.57 0.38 0.18 25.22 24.68 0.38 0.33 
Shell Weight (g) 4.90 5.20 0.22 0.36 5.20 4.90 0.22 0.36 
Shell Thickness (mm) 0.66b 0.84a 0.05 0.03 0.72 0.77 0.05 0.55 
Egg Shape Index (ESI) 63.49 60.66 1.46 0.19 63.47 60.68 1.46 0.20 
Shell Surface area(cm2) 13.45 14.00 0.41 0.35 14.00 13.45 0.41 0.35 
Internal Qualities 

        
Albumen height 7.68 6.40 0.46 0.07 6.73 7.35 0.46 0.36 
Albumen weight  33.80 32.40 1.24 0.44 33.3 32.90 1.24 0.82 
% Albumen  60.66 59.47 0.86 0.35 59.67 60.46 0.86 0.53 
Yolk weight  14.95 15.40 0.46 0.50 14.95 15.40 0.46 0.50 
% Yolk  26.95 28.42 0.73 0.17 27.00 28.38 0.731 0.20 
Yolk colour 1.90 2.00 0.21 0.74 1.90 2.00 0.21 0.74 

Haugh Unit 87.92 79.35 3.42 0.10 81.83 85.43 3.42 0.47 
a,b

  Means in the same row with different superscripts differ significantly (P<0.05) 

 

In Table 3, the main effects of feed forms 

and Oyster mushroom inclusion on egg 

production and egg qualities of egg-type 

chickens during mid-lay were depicted. 

Similar to what was observed in the early-

phase, Total Egg Production and Hen Day 

Egg Production were also significantly 

(p<0.05) higher (259.90 eggs and 58.01%, 

respectively) in birds fed pellet feed and 

lowest (212.60 eggs and 47.46%, 

respectively) in birds fed mash feed. In 

addition, yolk colour score, a practical 

measurement that determines intensity of 

pigmentation of egg yolk was significantly 

(p<0.05) higher (5.80) in birds fed pellet 

feed than 4.30 in birds fed mash feed. Yolk 

colour plays a major role in consumer 

preference and a darker yolk colour is highly 

desirable (34). The colour of yolk in eggs is 

mostly determined by the main cereal of the 

diet which is yellow maize or the amount of 

xanthophyll added to feed. In this study, feed 

was mainly based on maize and no synthetic 

yolk colour pigment was added to the feed. 

Therefore, higher yolk colour score for pellet 

regimen might indicate the utilization of 

xanthophyll in pellet-fed hens was more than 

that of the mash-fed hens. More so, the 
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inclusion of oyster mushroom had no effect 

(p>0.05) on all parameters measured. This 

contradicted earlier reports (35) that egg 

production significantly increased by the 

shiitake mushroom supplementation when 

compared with the control group, but other 

laying parameters were not affected. The 

authors also indicated that Haugh unit 

significantly increased in shiitake groups, but 

a thinner egg shell was observed in the 

shiitake 0.25% group and thicker egg 

albumen in the shiitake 0.5% group 

compared to the control group. In addition, 

the interaction effect between feed form and 

Oyster mushroom inclusion on egg 

production and egg qualities of egg-type 

chickens during mid-lay revealed 

significantly (p<0.05) highest Total Egg 

Production and Hen Day Egg Production 

were recorded in birds fed pellet with oyster 

mushroom and birds fed pellet without 

oyster mushroom while lowest was recorded 

in birds fed mash with Oyster mushroom 

(Table 4). Yolk colour was also significantly 

(p<0.05) highest (5.80) in birds fed pellet 

feed with oyster mushroom and birds fed 

pellet feed without oyster mushroom, 

respectively and lowest (3.80) in birds fed 

mash feed without Oyster mushroom. 

 

Table 6:  Interaction effect of feed forms and Oyster mushroom inclusion on egg 

production and egg qualities of egg-type chickens at late-lay (38-43 weeks of age) 
Feed form              Mash                Pellet      

Oyster mushroom inclusion With Without  With  Without  SEM P value 
Parameters 

      
Total egg production (eggs) 299.80 311.60 308.20 312.00 5.80 0.50 
Hen day egg production (%)  66.92 69.55 68.79 69.64 1.30 0.50 
External qualities       
Egg weight (g) 55.40 55.80 56.00  52 .80 2.27 0.44 
Egg length (mm) 39.32 40.80 40.46 40.76 1.23 0.64 
Egg width (mm) 25.28 25.38 25.16 23.98 0.54 0.25 
Shell weight (g) 5.00 4.80 5.40 5.00 0.36 0.76 
Shell thickness (mm) 0.67 0.65 0.78 0.89 0.08 0.41 
Egg shape index (ESI) 64.70 62.29 62.24 59.07 2.07 0.86 
Shell surface area (cm2) 13.64 13.26 14.37 13.64 0.58 0.76 
Internal qualities 

      
Albumen height  7.06 8.30 6.40 6.40 0.65 0.36 
Albumen weight 32.40 35.20 34.20 30.60 1.76 0.09 
% Albumen  58.34ab 62.98a 61.00ab 57.94b 1.22 0.01 
Yolk weight  14.70 15.20 15.20 15.60 0.65 0.94 
% Yolk  26.72 27.18 27.27 29.58 1.03 0.39 
Yolk colour 1.80 2.00 2.00 2.00 0.29 0.74 

Haugh unit 84.55 91.28 79.10 79.59 4.83 0.53 
a,b

  Means in the same row with different superscripts differ significantly (P<0.05) 

 

Furthermore, the main effects of feed forms 

and Oyster mushroom inclusion on egg 

qualities and egg production of egg-type 

chickens at late-lay are shown in Table 5. 

Similar to observations during the mid-lay 

phase, the effect of oyster mushroom 

inclusion had no effect (p>0.05) on all 

parameters measured. Feed form also had 

negligible effect (p>0.05) on egg production 

parameters measured. This was in 

accordance with the suggestions made by 

previous researchers (36) and (37) that there 
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was little difference between pellets and 

mash diets on chicken performance, 

especially during the late phase of 

production. However, result also revealed 

shell thickness was significantly (p<0.05) 

higher (0.84 mm) in birds fed pellet feed 

than 0.66 mm in birds fed mash feed. This 

may imply pellet feed will provide laying 

hens with adequate mineral required for egg 

shell formation. Pelleting does not only 

permit the use of low density and bulky 

feeds, it enhances the availability of 

phosphorus in feed (38). Moreover, the 

interaction effect of feed forms and Oyster 

mushroom inclusion at late-lay presented in 

Table 6 revealed significantly (p<0.05) 

highest percent albumen (62.98%) in birds 

fed mash feed without oyster mushroom 

while lowest (57.94%) was recorded in birds 

fed pellet feed without oyster mushroom. 

Since limited evidence exists on the impact 

of mushrooms on egg production and egg 

quality, increasing inclusion levels may 

enable oyster mushrooms exert their 

beneficial activities for improved egg 

production and egg quality.  

 

Conclusion and Application 

1. Feeding egg-type chickens with pellet 

feed without oyster mushroom at 

early-lay phase will improve egg 

production. 

2. Optimal egg production with darker 

yolk colour can be achieved at the 

mid-lay phase via feeding laying birds 

with pellet feed with oyster 

mushroom. 

3. During late-lay phase, pellet feeding 

improves shell thickness while mash 

feeding without oyster mushroom will 

increase albumen content of eggs. 
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