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ABSTRACT— This study was conducted to evaluate physical, chemical and performance of selected 

commercial layer feeds and self-formulated diet on growth performance, percentage hen day production, egg 

production performance and egg qualities. A total of 1,200 pullet birds, Isa Brown breed of 18- weeks old 

were used for this study which were replicated five times, in a completely randomize design, this experiment 

lasted for twelve weeks. All feeds were in mash form except one-layer feed in crumbled form. There were 

also statistical variations in crude protein, crude fat, crude fibre contents and ash content of the various feeds 

as analyzed. Significant differences (p<0.05) were observed in final body weight and weight gain with FF diet 

having the highest performance and VF having the least performance, hens fed with VF has the highest feed 

intake and least was observed in hens fed FF diet. Feed conversion ratio and percentage hen day production 

were significantly different across the treatments. Total number of eggs laid was significantly different among 

treatments. Significant differences (p<0.05) was observed in egg qualities at 30 and 32 weeks of age but only 

yolk colour was different significantly (p<0.05) at 28weeks of age. It was concluded that self-formulated diet 

(FF) found to be most economical among the whole experimental diets and has the highest performance. 

 

KEYWORDS: Isa brown breed, Commercial layers feed, Self-formulated diet, Egg production performance 

and egg qualities. 

 

1. INTRODUCTION 

Poultry production is an important rapid growing money-making industry. The advantage of poultry over 

other livestock is primarily due to the short and relatively quick turn over on investments and high-quality 

protein products [2]. As a result of growing human population, there is high demand for poultry products [8]. 

In Nigeria, inadequate supply, poor quality and high cost of feeds and feed raw materials has been recognized 

as major constraints to livestock production. Efforts to alleviate these inadequacies begin with informed 

knowledge of the nutritional characteristics of various available feed resources [1]. According to [3], feed 

alone accounts for 70-80% of total variable cost of intensive poultry production. [7], [23] reported 

inadequacies in the quality of some commercial feeds and poor performance by birds that consumed them. 

This situation has serious implications on small scale poultry farmers, who have little capacity to produce 

their own feeds. It is hypothesized that farmers, who operate at a small- or medium-scale level and do not 

produce their own feeds but rely on relatively expensive commercial feeds, may be incurring higher feed costs 

than necessary. It is therefore very important to ensure that quality feed with appropriate nutritional values 

and suitable for efficient production is invested in by the farmer. Proper utilization of feed by animal may 

however be affected by milling efficiency, especially when lack of maintenances of the machines leads to 

production of finer or coarser grit of feed samples [4]. Many feed manufacturers take little or no consideration 

of these factors before embarking on feed production. The overall result is that poultry farmers in Nigeria 

most of the time get less value for their investment in terms of the quality and quantity of the commercial feed 

purchased. As most poultry farmers in Ekiti state depend on commercial feeds for their farm operations [6]. 

Present study evaluates the biochemical, physical and performance characteristics of three commercial layer 
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rations manufactured in Nigeria.  

 

2. MATERIALS AND METHODS 

Experimental location: The experiment was conducted at the Teaching and Research Farm Federal University 

Oye-Ekiti, Ikole campus. Ekiti state, with the following GPS coordinates; latitude of 7.7982661° N and 

longitude of 5.514493° E. It has an average annual temperature ranging from 21°C to 28°C with high humidity 

over 75%. The mean annual total rainfall in the south is about 1800mm while that of the northern part is hardly 

over 1600mm. 

 

2.1 Collection and Preparation of test ingredients 

A preliminary diagnostic survey of commercial poultry feed marketers at Ado, Ekiti State, was conducted, 

after which a list of 5 commercial feed brands were drawn up. The three most popular brands were purposively 

selected from the study and popularity was established by a brand having up to five outlets in the city. The 

selected brands were coded TF, VF and CF. While formulated diet was coded as FD. It was ascertained that 

none of the batches of feed sampled had stayed over one week in the store to minimize quality deterioration 

due to long storage. Selected commercial feeds were purchased from different outlets. Feed samples for 

analysis were collected in this manner. For a particular brand of commercial layer feeds, 25g of feed were 

collected from each bag bought at different times during the course of the study. The samples were then pooled 

together and properly mixed prior to chemical analysis and was done for each of the brands of commercial 

feeds, while the formulated diet was milled at a reputable feed mill at Ado, Ekiti State. However, 25g of 

formulated diet were collected for sample analysis at each time of production for the period of the study, 

pooled together and properly mixed prior to chemical analysis. 

 

2.2 Management of experimental animals 

A total number of one hundred and twenty 1,200 point of laying of 18-weeks of Isa Brown breed were used 

for this study. Isa Brown are prolific layers and lay a brown egg), previously exposed to similar management 

and of similar live body weights were randomly allotted to four (4) dietary treatments. Each group represented 

a brand of commercial grower feed and a formulated diet. Each group were replicated five (5) times. The birds 

were housed in battery cages with thirty 300 birds per treatment and six 60 birds serving as replicate. The 

experimental design was Completely Randomized Design (CRD). Routine and occasional management 

practices was carried out on the animals based on treatment. The quantities of feed fed to birds were weighed 

on daily basis according to Isa brown management guide and water was supplied ad libitum.  This study lasted 

for twelve (12) weeks, from July-August, 2020 

 

2.3 Experimental diet 

There were four diets. Diets 1, 2 and 3 were commercial feeds of different trade names and marks While Diet 

4 is self-formulated diet serving as control  

 

Table 1: Composition of Layer ration fed Isa Brown breed 

Ingredients  Quantity (kg) 

Maize 44.5 

Corn bran 12.4 

Wheat offal 17 

SBM 10 
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Groundnut cake 7 

Limestone  6.5 

Bone meal 1.8 

Salt 0.25 

L. premix 0.25 

Methionine 0.1 

Lysine 0.1 

Toxin Binder 0.1 

Total  100 

Estimated nutrient composition  

Metabolizable Energy (Kcal/kg) 2610.83 

Crude Protein (%) 16.35 

Fat (%) 3.1 

Fiber  3.47 

Calcium  3 

Available. Phosphorus 0.37 

Lysine 0.65 

Meth 0.31 

Cost of production per 100kg                                         

#11, 850 

 

Vitamin premix: each 2.5kg contains Vitamin A: 10,000,000 IU, Vitamin D3: 20, 000,000 UI, Vitamin E: 

12,000mg, Vitamin k3: 2,000mg, Vitamin B1: 1,500mg, Vitamin B2: 5,000mg, Vitamin B6: 1,500mg, 

Vitamin B12: 10mg, Niacin: 15,000mg, Calpan: 5,000mg, Folic Acid: 600mg, Biotin: 25mg, Anti-Oxidant: 

100,000mg, Choline Chloride: 150,000mg, Manganese: 80,000mg, Iron: 40,000mg, Zinc: 60,000mg, Copper: 

8,000mg, Iodine: 1,000mg, Cobalt:250mg and Selenium: 150mg. 

 

2.4 Physical Examination and proximate analysis of Feed 

Every bag of feed purchased for each brand of feed were weighed using a (dial scale) and the actual weight 

of the feed content was determined by subtracting the weight of empty feed bag. The nutrient contents 

disclosed on the bag labels were recorded. Samples of feeds were taken and examined for presence of insects 

or mould. The form in which the feed came whether pellet, mash or crumble were noted and recorded for each 

brand. Furthermore, feed ingredient was weighed and examine prior milling for presence of insects or mould, 

caking and even odors of the ingredients. 

 

2.5 Data Collection 

Data were collected for feed intake, feed conversion ratio (by calculation), body weight gain, percentage hen 
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day production and Total number of eggs laid per hen. While the Percent hen day production (%HDP) was 

calculated as the percent of the ratio of the total number of eggs and the total number of days by number of 

hens. Egg Quality Determination: The following parameters were measured: egg weight, egg length, egg 

breath, Haugh unit, yolk weight, yolk length, albumen weight, albumen height, shell weight, shell thickness 

and egg shell index (ESI). For egg quality measurement, twenty (20) eggs per treatment and four (4) eggs 

serves as replicate were randomly selected from the eggs laid during that day, this analysis was done three-

time (28, 30 and 32) weeks of age during experimental period. The weights were taken and the eggs were 

broken with the aid of a blunt edged knife so as not to rupture the albumen. The contents of each egg so broken 

were carefully transferred to a clean level glass plate. The Yolk and Albumen height were measured using a 

tripod micrometer. The shell membrane was allowed to dry for a day under room condition while its thickness 

was measured at the broad narrow and equatorial regions using a micrometer screw gauge. The egg length 

and width were measured with the use of vernier caliper.  

 

The shell surface area (SSA) were determined according to the method of (Hughes, 1993) as follows: 

The eggshell index (ESI) was calculated as the ratio of the egg width to the egg length.  

 

The Haugh unit was determined using the formula:  

Hu = 100 log (H + 7.57 – 1.7W 0.37) [12]  

 

Where Hu = Haugh unit %, H = albumen height, W= egg weight (g). The yolk color was determined by 

scoring method using the Roche color fan for each diet. 

 

2.6 Chemical Analysis 

The proximate compositions of selected commercial feed, formulated diet and feed ingredients was carried 

out using the method of [5]. Percentage moisture content (MC), crude protein (CP), crude fibre (CF), ash 

content (AC), calcium, phosphorus and Metabolizable Energy (ME) determined were compared with the 

nutrient values declared on the bag label. 

 

ME (MJ kg-1) = 0.0416CP + 0.0605 EE + 0.367 NFE – 20.6 

Where, 

 

ME = Metabolizable energy,  

CP = Crude protein,  

EE = Ether extract, 

NFE = Nitrogen free extract. 

Source: [24] 

 

Metabolic trial: Ten birds per treatment were randomly selected for the study. The birds were tagged, weighed 

and housed separately in metabolic battery cages. Adequate feeding troughs and drinkers including facility 

for collecting faecal were available for the birds. The birds were acclimatized for seven days in the cage and 

https://www.sagepublisher.com/


ISSN: 18158129 E-ISSN: 18151027 

Volume 17, Issue 03, March, 2021 

 

359 
 

weighed feed was given to the birds for fourteen days and their faeces were collected each day for fourteen 

days early in the morning. Faecal samples were sundried, weighed and kept in polythene bag inside a 

refrigerator for further analysis.  

  

2.7 Statistical Analysis 

The data obtained from the study were subjected to the one-way Analysis of Variance (ANOVA). Significant 

differences among the means were tested at 5% alpha level using Tukey’s test at 5% level of significance. 

 

3. RESULTS AND DISCUSSION 

 

Table 2: Physical Characteristics of selected commercial brand of layer feeds fed Isa brawn breed of 

chicken. 

Brand of 

feed 

Declared 

wt. (kg) 

Actual 

weight 

(kg) 

Feed 

texture  

Foreign 

bodies 

Mould Flavor Cost per kg 

(#)  

TF 25 24.6 Mash NP NP Fresh 132 

CF 25 24.9 Mash NP NP Fresh 130 

VF 25 24.8 crumble NP NP Fresh 130 

FF 25 25 Mash NP NP Fresh 118 

NP means Not present  

N.B: All feeds were packaged in standard polyethylene woven bags (pwb) 

 

Table 3: The analysis and declared nutrient compositions of various commercial layers feed fed Isa brawn 

breed of chicken 

                                                      BRAND OF 

FEEDS 

   

Parameters TF CF VF FF P-value SEM 

Declare Moisture       

 ND ND ND ND   

Analysed 

Moisture 

      

 5.70b 4.90c 7.50a 7.70a <0.0001 0.11 

Declare CP 16.50a 16.50a 16.50a 0.00b <0.0001 0.1 

Analysed CP 17.85d 18.20c 21.70a 20.30b <0.0001 0.11 

Declare Fat 5.00a 4.37b 5.00a 0.00c <0.0001 0.09 

Analysed Fat 6.80a 6.80a 6.50b 6.50b 0.006 0.11 

Declare Fibre 6.00b 5.00c 10.00a 0.00d <0.0001 0.1 
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Analysed Fibre       

 5.50b 5.50b 5.90a 5.50b 0.003 0.11 

Declare ME 2500.00c 2650.00b 2700.00a 0.00d <0.0001 0.1 

ND: Not Declared  

 

Table 4: Overall performance of the pullet hens fed various commercial layer feeds and formulated diet at 

laying period. 

                                          Brands 

of feed  

     

Parameters  TF CF VF FF P-value ±SEM 

Initial body weight 

(g/hen) 

1370 1290 1310 1340 0.23 0.05 

Final body weight 

(g/hen) 

1870b 1950b 1930b 2009a <0.001 0.05 

Weight gain (g/hen) 257.04b 322.56ab 299.04ab 357.84a 0.02 0.14 

Total feed intake 

(kg/hen)  

17.47a 17.71a 18.19a 16.45b <0.0001 1.22 

Feed conversion ratio 5.26 4.65 5.09 2.57 0.05 0.25 

%HDP 73.97a 54.60c 63.49b 73.89a <0.0001 0.37 

Total no. of egg laid/hen  62.13a 45.87c 53.33b 62.27a <0.0001 0.24 

Cost per egg (#) 21.25a 21.00a 21.00a 19.00a 0.079 0.33 

Cost per dozen egg (#) 255.04a 252.00b 252.00b 228.00c <0.0001 0.33 

NB: means on the same row with different superscript are significant (p<0.05) 

 

3.1 Physical Evaluation of selected commercial layer Feeds 

Table 2 shows the physical characteristics of the brands of commercial layers’ feeds evaluated. The actual 

weight of different brands of commercial layer feeds i.e. TF, CF and VF respectively were found slightly 

different from the weight mentioned on the bags. [24], [22] also reported slight variations in weight of feed 

bags while investigation of physical characteristics of some commercial layer feeds. The variation in the 

quantity declared and actual gross weight confirmed could be attributed to error in weighing and the 

differences in accuracy and sensitivity of the scales used.  VF layers feed was crumble type feed while TF and 

CF were mash type. None of the feeds showed the presence of either insects or mould. Assessment of feeds 

is necessary to meet the nutrients requirements of animals. Feed evaluation is based on their ability to support 

animal life, its growth and reproduction. The feed millers were also observed to produce feeds without insects, 

moulds and any flavour which are ideal for animal feeding. Most importantly, if feeds are not evaluated, it is 

not possible to tell if the material will be suitable for feeding poultry. Feeding standards have already been set 

for different types of poultry, so the requirements for different nutrients must be met precisely. It is possible, 

with the current state of knowledge, to predict poultry growth or egg production by modelling feed quality, 

https://www.sagepublisher.com/


ISSN: 18158129 E-ISSN: 18151027 

Volume 17, Issue 03, March, 2021 

 

361 
 

type of housing, class of poultry and duration of feeding. The central key issue in these models is feed quality, 

which can only be obtained through feed evaluation [21]. It is also admirable that all feeds investigated were 

packaged in the standard polyethylene woven bag that allows for good storage. 

 

3.2 Biochemical Evaluation 

Table 3 shows the proximate composition of the various brands of commercial layer feeds investigated 

compared with the declared values on the bag labels. The crude protein analyzed ranged from 17.85 to 21.7 

and the moisture content range from 4.90 to 7.70. Crude fat analyzed in selected commercial layer feeds range 

from 6.5 (VF and FF) to 6.8 (TF and CF), crude fiber varied from 5.5 (TF, CF and FF) to 5.9 (VF). Only 

Crude fiber declared by (CF) feed miller were slightly higher than the analyzed value while TF and VF were 

lower than the declared value on the bag label. Furthermore, slight decrease was observed in the metabolizable 

energy declared on the feed bag label and the analyzed value obtained in all the selected commercial layer 

feeds. The analysed values obtained for crude protein and crude fat were higher than the declared values on 

the bag label. [18] also reported slight increase in the crude protein value analyzed in broilers feed than the 

declared values. However, decrease in crude fiber and metabolizable energy values of the selected commercial 

feeds could be as a result of high cost of maize, soybeans and other conventional feedstuffs. Nigerian feed 

manufacturers in their bid to save cost may not be very particular about the nutritional standards required of 

their products. The percent total ash varied between 11.9 (VF) to 17.6(CF). In case of macronutrients 

composition, concentration of calcium ranges from 3.2 (VF and FF) to 4.17 (TF). Furthermore, phosphorus 

concentration of these commercial feed varies between 0.54 (VF) to 0.7 (TF and FF) brand of layers feed. The 

percent moisture content is a very important parameter for shelf life of any feed. Less the moisture content 

more will be the shelf life of feed. The moisture content of any feed is inversely proportional to dry matter. 

However, on analysis the moisture content, which ranged between 4.9-7.7 per cent, which was within the 

range of recommendations for proper storage by [15]. High moisture content causes fungal contamination in 

the feed when stored for too long (Vieira, 2003). 

 

3.3 Performance evaluation 

Table 4 shows the performance of laying hens fed selected commercial layer feeds and formulated diet over 

a period of 12weeks.  

 

Body weight 

The initial body weights were almost similar in all the four dietary groups while significant difference 

(P<0.05) were observed in the final body weight and weight gain.  The final body weight and weight gain of 

hens were highest in formulated layer ration (FF) while the least body weight was recorded in commercial 

layer feed (TF) (P<0.05). [17] also, reported that during the rearing period (7-16 weeks) the pullets offered 

the formulated diets gained more weight (p<0.05) than those fed the commercial grower diet. This 

performance could be attributed to the nutritional composition of the feed, most especially right proportion of 

the essential nutrients required by the animals for optimum performance. [10] reported that the genetic 

potential of birds can only be realized in case of adequate nutrient intakes under variable environmental 

condition, which might require updates of the nutrient recommendations for poultry. Nutritive value does not 

necessarily entail animal growth or egg production rather it gives information on how much of each of the 

fractions in feed, i.e. starch or energy, protein (amino acids), fats, minerals or vitamins, was used by the bird. 

When feed is given to poultry, they are able to break down only a fraction of the feed and absorb it into the 

body for growth and egg production. The rest is voided in faeces and urine, which are excreted together by 

poultry. The amount of nutrients retained by the bird is an indication of the nutritive value of the feed [21]. 

 

Feed intake, Feed conversion ratio, %Hen Day Production and laying performance   



Ekeocha, et.al, 2021                                                                                                                                 JASAE 

 
 

362 
 

Maximum feed intake was observed in case of hens fed with VF feed (18.19kg/hen) while minimum intake 

was seen in hens fed with FF feed (16.45kg/hen) Table4.  The highest feed conversion ratio was also noted in 

hens fed with TF feed (5.26) while the least feed conversion was noted in hen fed FF feed (2.57). This result 

was in support of the findings of [22] who reported significant difference in feed intake on birds fed different 

commercial feed. Furthermore, the maximum hen day production per cent was observed in hens fed TF feed 

(73.97%) and the minimum was observed in hen fed CF feed (54.60%). There is no significant difference in 

cost per egg across the treatments but significant difference was observed in cost per dozen eggs with (TF) 

having the highest cost (255.04) and (FF) having the least cost (228.00). [22] also reported significant different 

on percentage egg laying production on hens fed different commercial feed.  The group of hens feeding on FF 

(control) feed laid maximum number of eggs per hen (62.27) which was comparable to TF (62.13) followed 

by VF (53.33) and minimum number of eggs laid per hen were observed in CF (45.87). The result of egg laid 

performance were not in support of [22] who had the highest egg laid performance in one of the commercial 

feeds compared to control diet. [18] also reported significant difference in egg laying performance of hens fed 

different commercial feeds. But the results of this findings contradict the report of [20] who observed no 

significant effect on egg production, Feed intake and FCR in White leg-horn hens’ layers by incorporating 

various levels of protein (15-18%) in the diet. The differences in laying performance could be related to the 

nutritional differences among the experimental diets and the quality of the ingredients used in formulating the 

diet.  

 

Table 5: Egg Characteristics at 28weeks 

Parameters TF CF VF FF P-value ± SEM 

Egg weight  55.4 54.4 56.4 54.99 0.52 0.29 

Egg Height 54.17 53.63 52.58 53.22 0.57 0.27 

Egg Breadth 42.97 42.54 41.84 43.1 0.64 0.26 

Yolk Weight 13.33 14.33 13.53 12.87 0.13 0.19 

Yolk Height 17.65 17.46 17.28 17.54 0.97 0.22 

Yolk Colour 4.53b 9.20a 6.19b 1.80c 0.001 0.23 

Albumen Weight 33.67 32.2 34.13 33.2 0.16 0.23 

Albumen Height 10 9.5 9.38 9.92 0.81 0.22 

Shell Weight 8.40a 7.87a 8.74a 8.93a 0.72 0.25 

Shell Thickness 0.63a 0.65a 0.62a 0.62a 0.74 0.04 

Haugh Unit 100.12a 98.09a 96.84a 99.76a 0.74 0.46 

Egg Shell Index 0.79a 0.79a 0.79a 0.81a 0.71 0.03 

N.B: Means on the same row with different superscript are significant (P<0.05) 

 

Egg Characteristic at 28 Weeks 

Egg characteristics parameters values at week 28 are presented in (table5). Significantly different (P<0.05) 

was only observed in yolk colour while the other parameters are not significantly different (P>0.05) at this 

period. 

 

Table 6: Egg Characteristics at 30weeks 
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Parameters TF CF VF FF P-value ± SEM 

Egg weight (g) 54.16b 54.63b 56.52b 61.94a 0.001 0.29 

Egg Height (mm) 53.06ab 52.35b 53.87ab 55.34a 0.02 0.24 

Egg Breadth (mm) 42.37b` 42.08b 42.58b 52.18a 0.001 0.25 

Yolk Weight (s) 13.41b 13.11b 13.48b 17.36a 0.001 0.16 

Yolk Height (mm) 16.20b 16.78b 17.27ab 18.89a 0.004 0.2 

Yolk Colour 9.26a 10.07a 1.67b 1.33b 0.001 0.16 

Albumen Weight (g) 32.98b 29.77b 34.47ab 41.12a 0.001 0.38 

Albumen Height (g) 7.18b 7.41b 7.77b 9.86a 0.001 0.17 

Shell Weight (s) 7.77ab 11.76a 8.77a 3.45b 0.003 0.34 

Shell Thickness (mm) 0.68 0.69 0.66 0.68 0.69 0.04 

Haugh Unit 86.33b 87.44b 88.91b 98.06a 0.0005 0.39 

Egg shell index 0.79b 0.80b 0.79b 0.94a 0.0001 0.03 

N.B: Means on the same row with different superscript are significant (P<0.05) 

 

Egg Quality Characteristic at 30 Weeks 

Egg Characteristic value at 30 weeks are presented in (table 6). Significant difference (P<0.05) was observed 

in all the parameter recorded except shell thickness. Also, the Egg weight was significantly higher is birds fed 

FF (61.94g) compared to its counterpart on TF (54.16g). Significant difference (P<0.05) was observed in egg 

height with hens on FF (55.34mm) while hens on CF (52.35mm). There was significant difference (P<0.05) 

in egg breadth with hens on FF (52.18mm) which has the highest breadth and hens on CF (42.08mm) which 

has the least egg breadth. Significant difference (P<0.05) was noted in yolk weight with hens on FF (17.36g) 

having the highest and hens on CF (13.11g) having the least weight. Yolk height was also significantly 

difference (P<0.05) where hens on FF (18.89mm) has the best yolk height and hens on TF (16.20mm) has the 

least yolk height. Significant difference (P<0.05) was observed in yolk colour where hens on CF (10.07) has 

the highest value for yolk colour and hens on FF (1.33) has the least yolk colour.  

 

There is significant difference (P<0.05) in albumen weight with hens on FF (41.12g) having the highest 

albumen weight and hens on CF (29.77g) has the least albumen weight. Albumen height was also significantly 

difference (P<0.05) with hens on FF (9.86mm) having the highest albumen height and hens on TF (7.18mm) 

having the least value. There is significant difference (P<0.05) in shell weight in which hens on CF (11.76g) 

has the highest weight while hens on FF (3.45g) has the least. Significant difference was observed in Haugh 

unit (P<0.05) with hens on FF (98.06) having the highest and hens on TF (86.33) having the lowest. Egg shell 

index was also significantly difference (P<0.05) with hens on FF (0.94) having the highest and hens on TF 

and VF (0.79) with the least egg shell index. Shell thickness are not significantly different (P>0.05) across the 

whole treatment. 

  

Table 7: Egg Characteristics at 32weeks 

Parameters TF CF VF FF P-value ± SEM 
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Egg weight  46.86 48.2 47.1 58.08 0.07 0.54 

Egg Height 52.85b 54.44ab 53.65ab 55.83a 0.05 0.25 

Egg Breadth 

(mm) 

42.44b 43.03b 42.86b 46.01a 0.0007 0.22 

Yolk weight 12.1 11.98 12.07 13.99 0.26 0.27 

Yolk Height 17.71ab 17.15b 18.21ab 19.98a 0.03 0.24 

Yolk Colour 9.66a 8.73a 1.53b 1.67b 0.0001 0.18 

Albumen Weight 26.35 29.38 29.22 33.79 0.08 0.41 

Albumen Height 9.14 9.19 9.52 11.09 0.13 0.24 

Shell Weight 6.41b 6.85b 5.82b 10.30a 0.003 0.26 

Shell Thickness 0.6 0.64 0.66 0.68 0.07 0.04 

Haugh Unit 98.19 97.94 99.85 103.61 0.57 0.53 

Egg Shell Index 0.8 0.79 0.79 0.82 0.45 0.03 

N.B: Means on the same row with different superscript are significant (P<0.05) 

 

Egg Characteristic at 32 Weeks 

Egg characteristics parameters values at week 32 are presented in (table7) significant difference (P<0.05) was 

observed in egg height with hens on FF (55.83mm) having the highest egg height and hens on TF (52.85mm) 

having the lowest. Significant difference (P<0.05) was observed in egg breadth with hens on FF (46.01mm) 

having the highest and hens on TF (42.44mm) having the lowest egg breadth. Yolk height was significant 

difference (P <0.05) with hens on FF (19.98mm) having the highest yolk height and CF (17.15mm) having 

the lowest, followed by yolk colour (P <0.05) with TF (9.66) having the best performance and hens on VF 

(1.53) having the lowest. However significant difference (P<0.05) was also observed in shell weight with hens 

on FF (10.30g) having the best shell weight and hens on VF (5.82g) having the lowest shell weight. Other 

parameters are not significantly difference (P> 0.05) at 32 weeks. The egg characteristics at week 28, 30 and 

32 which is the first phase of production are shown in table 5, 6 and 7. The difference observed at each week 

could be attributed to nutritional composition of each of the experimental diets and the quality of the 

ingredients used in feed formulation. However, most time the feed mill attendants make some mechanical 

errors or incompetence of the attendant which lead to variation in the ingredients composition and improper 

mixing which has an adverse effect on the performance and quality of the egg produced by the hens fed with 

the feed. The difference in egg weight across the weeks is as a result of energy and protein content of each of 

the feed. [13] reported that dietary protein of 15% and metabolizable energy of 2800kcal/kg would give an 

expected egg weight average of 64.30g in the temperate region. [13] stated further that increasing the hen’s 

intake of balance protein would result in increase in egg size when energy intake is increased. [25] reported 

that most lipids in egg yolk is formed in the liver fatty acids obtained from the diets or from de novo synthesis 

and that providing dietary fat decreases the need for hepatic fatty acid synthesis and thus increases yolk 

formation and hence increases the egg weight. Proteins also play an important role in production and various 

metabolic activities. If diet is deficient in proteins, it leads to inadequate supply of amino acids, especially 

Lysine and Methionine. The difference in yolk colour could be attributed to different maize type used by feed 

miller in formulating their feed. Yellow maize basal diet tends to have yellow yolk colour due to the carotene 

pigment in the maize and white maize basal diet tend to have white yolk colour. The primary determinant of 
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yolk colour is the xanthophyll (plant pigment) content of the diet consumed. However, yellow maize contained 

provitamin A, vitamin A exists at various type of carotene with varying vitamin A activity [9]. [14] reported 

that white maize is a devoid of vitamin A and contains poor quality protein and its mineral composition is not 

nutritionally adequate. Although yolk colour is a key factor in any consumer survey relating to egg quality 

[11], consumer preferences for yolk colour are highly subjective and vary widely from country to country. 

Some feed additives (synthetic xanthophylls) are used to enhance the yolk colour in order to meet up with the 

consumer’s demand.  

 

Egg shell quality is directly proportional to the age of the birds which influence the egg size and calcium and 

phosphorus content of the feed. [19] reported that smaller eggs have stronger eggshell than larger ones, as 

hens have a finite capacity to deposit calcium in the shell and as a result, the same amount of calcium is spread 

over a larger area. As laying hens get older, egg size increase but eggshell percentage compare to the egg size 

decrease. [16] reported that productivity and quality of breeding eggs have an overall significant effect for the 

continuity of the flocks and for an economic breeding. Nutritional factors such as calcium and phosphorus 

level in the diet can affect egg shell quality of chicken whether measured by specific gravity, shell thickness, 

shell smoothness, breaking strength, cracks percentage or shell appearance.  

 

Albumin quality is measured in terms of Haugh Units (HU) calculated from the height of the albumin and the 

weight of the egg [12]. A minimum measurement in HU for eggs reaching the consumer is 60 HU. However, 

most eggs leaving the farm should be between 75 and 85 HU [26].       

 

4. CONCLUSION  

Based on the findings it was concluded that farmers have little or no understanding of the quality of the feeds 

available in the market. The results of present study revealed that FF was the formulation with high density 

nutrients like amino acids, vitamins and minerals, which provided all the required nutrients for optimal egg 

production. Using self-formulated feed at layers’ stage will be cheaper, enhance optimum egg production 

performance and attract more profit to the farmer as compared to the commercial feeds. The replacement of 

self-formulated diet with commercial feeds in this study did not show any adverse effect on growth and egg 

production performance. 
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