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ABSTRACT
The experiment was conducted at the poultry unit of the Teaching and Research Farm, Rufus Giwa Polytechnic, Owo, Ondo State, to evaluate the internal and external egg qualities of laying birds fed diets containing different levels of processed pigeon pea seed meal (PPSM). A total of 84 laying birds were assigned to seven dietary treatments (TRT1–TRT7) with 12 birds per treatment in a completely randomized design. Pigeon pea seeds were processed either by boiling for 45 minutes and sun-drying for 5 days or by toasting for 5 minutes. Seven diets were formulated: TRT1 (control), TRT2 (4% boiled PPSM), TRT3 (8% boiled PPSM), TRT4 (12% boiled PPSM), TRT5 (4% toasted PPSM), TRT6 (8% toasted PPSM), and TRT7 (12% toasted PPSM). Birds were fed these diets and egg quality parameters were evaluated. Internal qualities measured included albumen and yolk characteristics, while external traits included egg weight, egg length, egg width, shell weight, and shell thickness. Results showed that albumen weight ranged from 33.67 g (TRT7) to 37.60 g (TRT5), while albumen height ranged from 0.77 cm (TRT3) to 0.87 cm (TRT4). The control diet had the highest albumen width (4.56), whereas TRT7 had the lowest (4.30). Yolk colour was highest (4.00) in TRT2, TRT4, TRT6, and TRT7, while the control had the lowest value (3.33). For external traits, egg weight ranged from 51.97 g (TRT5) to 56.13 g (TRT4). Egg length varied between 4.34 cm and 4.58 cm, while egg width ranged from 3.23 cm to 3.39 cm. Shell weight was highest in TRT6 (5.77 g) and lowest in TRT3 (5.17 g). Shell thickness ranged from 0.34 mm (TRT6) to 0.58 mm (TRT7). Overall, the findings indicate that moderate inclusion of PPSM (4–8%) can improve egg quality while maintaining nutritional efficiency. Further studies are recommended to examine long-term production and economic effects.
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INTRODUCTION
Poultry farming is an important component of global agriculture, providing essential food products such as meat and eggs that contribute significantly to human nutrition. Layer chickens, specifically bred for egg production, play a vital role in ensuring food security by supplying a sustainable and affordable source of high-quality protein (Olugbemi et al., 2018). With the increasing global population and growing demand for protein-rich foods, egg production has become a major focus in poultry production systems.
Egg quality is a key factor influencing consumer acceptance and the market value of eggs. It is generally classified into external and internal characteristics. External egg quality includes traits such as egg weight, shell thickness, shell strength, and shell colour, which determine the egg’s durability during handling, transportation, and storage, as well as its visual appeal to consumers (Bello and Oladimeji, 2021). Internal egg quality refers to attributes such as albumen height, yolk colour, and other internal components that determine egg freshness, processing suitability, and nutritional value.
Egg quality and layer performance are influenced by several factors, including genetics, environmental conditions, and particularly the nutritional composition of the birds’ diet. Proper feed formulation is therefore essential for improving egg production, maintaining egg quality, and ensuring efficient feed utilization in layer chickens.
However, the rising cost and fluctuating availability of conventional feed ingredients such as maize and soybean meal have increased the need to explore alternative feed resources that are affordable, locally available, and nutritionally adequate (Nwokolo and Sim, 2014). One promising alternative is pigeon pea (Cajanus cajan), a drought-tolerant leguminous crop widely cultivated in tropical and subtropical regions. Pigeon pea contains high levels of protein, essential amino acids, and micronutrients, making it a potential substitute for conventional protein sources in poultry diets (Mmereole et al., 2016).
Despite its nutritional potential, the utilization of pigeon pea in poultry feeding is limited by the presence of antinutritional factors such as tannins and phytates, which can reduce nutrient availability and feed efficiency. Processing methods such as boiling, roasting, fermentation, and dehulling have been reported to reduce these antinutritional factors and improve the digestibility and feeding value of pigeon pea seed meal (PPSM) (Abdoulaye et al., 2015).
Previous studies have indicated that moderate inclusion levels of processed pigeon pea seed meal in poultry diets can maintain or improve egg quality parameters such as albumen height, yolk colour, and shell strength (Yusuf et al., 2019). However, excessive inclusion levels or inadequate processing may negatively affect egg quality due to residual antinutritional compounds. Furthermore, limited information exists on the effects of different inclusion levels of processed pigeon pea seed meal on both the internal and external egg quality characteristics of laying birds.
Therefore, evaluating the impact of processed pigeon pea seed meal in layer diets is important for improving poultry nutrition while reducing dependence on expensive conventional feed ingredients. The use of pigeon pea as an alternative feed resource could contribute to more sustainable and cost-effective poultry production systems, particularly in developing countries where the crop is widely available but underutilized.
MATERIALS AND METHODS
Experimental Site 
The experiment was carried out at the poultry unit of the Teaching and Research Farm, Rufus Giwa Polytechnic, Owo, Ondo State, Nigeria. The school is located in Owo, Ondo State, which is situated in the South West part of Nigeria in a savannah zone with an annual mean temperature of 30°C and relative humidity of 80%. The area is 330mm above sea level (Omonijo et al., 2013). 
Experimental Animals 
A total of 84 laying birds were used for the study. The birds were clinically healthy and had similar body weights at the commencement of the experiment. They were acclimatized to the experimental environment for two weeks before the commencement of the trial. 
Experimental Design
The study employed a completely randomized design (CRD) consisting of seven dietary treatments, with each treatment replicated three times. Each replicate comprised four birds, making a total of 12 birds per treatment. The birds were housed in a battery cage system under an intensive management system and were provided ad libitum access to feed and water throughout the study.
Sourcing and Preparation of Test Ingredients 
The pigeon pea seeds (Cajanus cajan) were sourced from local markets in Ondo State, Nigeria. The seeds were cleaned to remove dirt, stones, and other impurities before processing. Two processing methods were employed:
Boiling: The seeds were boiled in water at 100°C for 45 minutes, then sun-dried for five days to achieve uniform moisture content.
Toasting: The seeds were toasted with sand in a flat-bottom pan over medium heat. The sand was first heated until hot, then the pigeon pea seeds were added to the pan. The toasting process took 5 minutes, with constant stirring, until the seeds turned golden yellow. Afterward, the toasted seeds were cooled.
The processed pigeon pea seeds were ground into a fine meal using a hammer mill and incorporated into the experimental diets at varying inclusion levels.
Experimental Diet
Seven experimental diets were formulated to meet the nutritional requirements of laying birds. The diets included a control diet (0% pigeon pea seed meal) and six test diets containing varying inclusion levels of boiled or toasted pigeon pea seed meal. Other feed ingredients such as maize, soybean meal, wheat offal, bone meal, and vitamin-mineral premixes were sourced locally and used to formulate isonitrogenous and iso-caloric diets
i T1 – Control Diet - 0% inclusion level   
ii T2 – 4% Boiled Pigeon Pea Seed Meal Inclusion Level ( 4%BPPSM) 
iii T3 – 8% Boiled Pigeon Pea Seed Meal Inclusion Level(8% BPPSM) 
iv T4 – 12% Boiled Pigeon Pea Seed Meal Inclusion Level (12% BPPSM) 
v T5 – 4% Toasted Pigeon Pea Seed Meal Inclusion Level (4% TPPSM) 
vi T6 – 8% Toasted Pigeon Pea Seed Meal Inclusion Level (8% TPPSM)
vii T7 – 12% Toasted Pigeon Pea Seed Meal Inclusion Level (12 TPPSM) 
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Table 1:	Percentage (%) Composition of the Experimental Diets 
	1ngredients 
	Treatment 1  
0%BPPSM 
	Treatment 2 
4%BPPSM 
	Treatment 3 
8% BPPSM 
	Treatment 4 
12% BPPSM 
	Treatment 5 
4% TPPSM 
	Treatment 6 
8% TPPSM 
	Treatment 7 
12% TPPSM 

	Maize 
	50 
	50 
	50 
	50 
	50 
	50 
	50 

	Soyabean Meal 
	22 
	18 
	14 
	10 
	18 
	14 
	10 

	Pigeon pea 
	- 
	4 
	8 
	12 
	4 
	8 
	12 

	Wheat Offal 
	15.4 
	15.4 
	15.4 
	15.4 
	15.4 
	15.4 
	15.4 

	Bone meal 
	3 
	3 
	3 
	3 
	3 
	3 
	3 

	Limestone 
	8.7 
	8.7 
	8.7 
	8.7 
	8.7 
	8.7 
	8.7 

	Lysine 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 

	Methionine 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Premix  
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 

	Salt 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 

	Total 
	100 
	100 
	100 
	100 
	100 
	100 
	100 

	Calculated Analysis

	Crude Protein (%)
	17.61  
	16.01
	16.14
	16.22
	16.19
	16.34
	16.42

	Crude Fat (%)
	4.32
	3.96
	3.65
	3.34
	3.96
	3.65
	3.34

	Crude Fibre (%)
	3.93
	3.87
	3.85
	3.84
	3.87
	3.85
	3.84

	ME (Kcal/Kg)
	2688.02
	2587.25
	2576.45
	2565.65
	2577.25
	2596.45
	2582.65


Premix (2.5kg/1000kg) supplied: vitamin A (10,000,0001), vitamin D. (3,000,000/U), vitamin E (30,000IU), vitamin K (2.3gm), vitamin B1 (2.0gm), Riboflavin (5.0gm), Pyridoxine (3.0gm), vitamin B12 (160mg), Biotin (60mg), Niacin (3 1gm), panthotenic acid (8gm), folic acid (1gm), manganese (85gm), zinc (50gm), iron (25gm), copper (6gm), iodine (1gm), selenium (120gm), cobalt (220mg), antioxidant (125gm), choline chloride (200gm).  



3.6 Data Collection 
A total of 42 freshly collected eggs were used for the evaluation of the following internal and external egg quality parameters weekly: 
External Egg Quality Parameters: Shell Thickness The thickness of the eggshell was measured using a micrometre screw gauge. Measurements were taken at three different points on the shell: the broad end, the middle, and the narrow end. 
The average of these three measurements was recorded as the final shell thickness.
Shell Weight. To determine shell weight, the shell was carefully washed after the egg contents were removed. It was then left to air-dry at room temperature for 24 hours. After drying, the shell was weighed using a precision digital balance with an accuracy of ±0.01 g. The recorded weight represented the total eggshell mass. Shell Membrane Thickness The shell membrane was carefully separated from the shell using fine forceps. A micrometre screw gauge was used to measure the membrane thickness at three different points. The mean value of these measurements was recorded to determine the overall thickness of the shell membrane. 
Internal Egg Quality Parameters 
Albumen Weight: To determine albumen weight, each egg was carefully broken onto a flat glass surface. The yolk was then separated from the albumen using an egg separator, ensuring minimal disruption. The albumen was collected and weighed using a precision digital scale with an accuracy of ±0.01 g. The recorded weight represented the albumen content of the egg. 
Albumen Height: Albumen height was measured using a tripod micrometre. After breaking the egg onto a flat glass plate, the micrometre was carefully positioned to take measurements approximately one centimetre away from the yolk. Three separate readings were recorded for each sample, and the average value was used for analysis. 
Yolk Length The yolk was carefully removed from the egg and placed on a flat glass plate to measure its dimensions. A digital Vernier calliper was used to measure the yolk's length along its longitudinal axis. Measurements were taken three times to ensure accuracy, and the mean value was recorded. Yolk Width To determine yolk width, the yolk was placed on a flat surface, and its widest transverse diameter was measured using a digital Vernier calliper. The measurement was taken at three different points, and the average width was recorded. Yolk Height The height of the yolk was measured using a tripod micrometre. The yolk was placed on a smooth, level surface, and the micrometre was positioned to measure its height from the base to the highest point. Three readings were taken for each sample, and the mean height was recorded. 
Yolk Colour Yolk colour was assessed using a Roche Yolk Colour Fan, which consists of a standardized colour scale ranging from light yellow (1) to deep orange (15). The egg was broken onto a flat, white surface under uniform lighting conditions. The yolk was visually compared with the Roche colour fan, and the corresponding colour score was recorded. For greater precision, a colorimeter was used to obtain an objective measurement of yolk colour based on light reflectance values.
Statistical analysis 
Data obtained was subjected to analysis of variance (ANOVA) in a Completely Randomized Design using SAS (2015). Significant means were separated by Duncan’s Multiple Range Test (Duncan, 1955); in all cases, a 5% confidence level was set to test for statistical significance. Significant components of variance, mean values, and standard error were estimated using the following experimental model.
RESULTS
The result of the effect of different levels of processed pigeon pea seed meal on the egg internal characteristics of laying birds is shown in Table 1. The result revealed significant differences (p>0.05) in yolk length, yolk width, and yolk colour.
Layer hens fed with 12% BPPSM inclusion (TRT4) had the highest albumen length of 5.98cm, while the treatment with 4%TPPSM inclusion (TRT5) had the least albumen length of 5.52cm. For albumen width, the control diet (0% inclusion level) had the highest value of 4.56 units, while the lowest recorded value was 4.30 units for TRT7(12%TPPSM inclusion level).
For albumen weight, the highest value of 37.60g was recorded for TRT5 (4%TPPSM), while the lowest value was 33.67g for TRT7(12%TPPSM). For albumen height, the highest value of 0.87cm was recorded for TRT4(12%BPPSM), while the lowest value was 0.77 cm for TRT3(8%BPPSM). For yolk length, the highest value of 2.75cm was recorded for TRT2(4%BPPSM), while the lowest value was 2.40cm for TRT5(4%TPPSM).
For yolk width, the highest value of 2.43 units was recorded for TRT2 (4%BPPSM), while the lowest value was 2.23 units for TRT4 (12%BPPSM). For yolk weight, the highest value of 12.05g was recorded for TRT3 (8%BPPSM), while the lowest value was 11.52g for TRT4 (12%BPPSM). For yolk height, the highest value of 1.35cm was recorded for TRT3(8%BPPSM), while the lowest value was 1.25cm for both TRT2 (4%BPPSM) and TRT7 (12%TPPSM). For yolk colour, the brightest colour value of 4.00 units was recorded for TRT2, TRT4, TRT6 and TRT7, while the lowest value was 3.33 units for TRT1(0% inclusion). And for shell colour, the brightest colour value of 0.97 was recorded for TRT1 (0% inclusion), while the lowest value was 0.73 for TRT2 (4%BPPSM). The results of the effect of different levels of processed pigeon pea seed meal on the egg external characteristics of laying birds is shown in Table 2. The results revealed significant difference (p>0.05) in all parameters measured except for shell weight, which had the highest weight recorded as 
5.77g for TRT7 (12%TPPSM) and the lowest value recorded as 5.17g for TRT3 (8%BPPSM).
For egg weight, 57.97g was recorded as the highest weight for TRT5 (4%TPPSM), while the least weight was recorded for TRT7 as 53.67g. For egg length, 4.58cm was recorded as the highest length for TRT5, while a length of 4.33cm was recorded for TRT3.
For egg width, the highest value of 3.39 cm was recorded for TRT5, while the lowest value of 3.23 cm was recorded for TRT2. And for shell thickness, 0.58 mm was recorded for TRT7 as the highest value, while 0.34 mm was recorded for TRT6 as the lowest value.
Table 1: Effect of Different Levels of Processed Pigeon Pea Seed Meal on Egg Internal Characteristics of Laying Birds.
	Parameters (Unit)
	TRT1
	TRT2
	TRT 3
	TRT 4
	TRT 5
	TRT 6
	TRT 7
	SEM

	Alb. Length (cm)
	5.90
	5.85
	5.93
	5.98
	5.52
	5.97
	5.90
	0.86

	Alb. Width (units)
	4.56
	4.45
	4.43
	4.49
	4.48
	4.36
	4.30
	0.45

	Alb. Weight (g)
	35.28
	33.92
	33.78
	36.45
	37.60
	36.08
	33.67
	0.51

	Alb. Height (cm)
	0.80
	0.78
	0.77
	0.87
	0.82
	0.80
	0.78
	0.01

	Yolk Length (cm)
	2.51b
	2.75a
	2.48b
	2.53ab
	2.40b
	2.55ab
	2.58ab
	0.03

	Yolk width (units)
	2.32ab
	2.43a
	2.39ab
	2.23b
	2.31ab
	2.27ab
	2.35ab
	2.02

	Yolk weight (g)
	11.90
	11.90
	12.05
	11.52
	11.98
	11.80
	11.70
	0.12

	Yolk Height (cm)
	1.28
	1.25
	1.35
	1.32
	1.27
	1.27
	1.25
	0.02

	Yolk colour (units)
	3.33b
	4.00a
	3.50ab
	4.00a
	3.83a
	4.00a
	4.00a
	0.00

	Shell Color (units)
	0.97
	0.73
	0.77
	0.88
	0.90
	0.87
	0.85
	0.03


Table 2: External Characteristics and Qualities of Egg Produced
	Parameters
	TRT1
	TRT2
	TRT 3
	TRT 4
	TRT 5
	TRT 6
	TRT 7
	SEM

	Egg Weight (g)
	54.82ab
	53.95ab
	53.77b
	56.13ab
	57.97a
	56.05ab
	53.67b
	0.50

	Egg Length (cm)
	4.37b
	4.34b
	4.33b
	4.43ab
	4.58a
	4.45ab
	4.35b
	0.25

	Egg Width (cm)
	3.27b
	3.23b
	3.24b
	3.26b
	3.39a
	3.26b
	3.22b
	0.24

	Shell Weight (g)
	5.33
	5.45
	5.17
	5.42
	5.67
	5.77
	5.53
	0.89

	Shell Thickness (mm)
	0.41bc
	0.44abc
	0.44abc
	0.48abc
	0.51ab
	0.34c
	0.58a
	0.02

	a,b,c Mean values with different letters in the same row are significantly different (p < 0.05).
	
	
	
	
	
	
	
	



DISCUSSION
The dietary inclusion of processed pigeon pea seed meal (PPSM), either boiled or toasted, in layer diets elicited differential effects on both internal and external egg quality parameters. The responses observed across treatments indicate the potential of PPSM as a viable alternative protein ingredient, provided it is adequately processed and strategically included in the diet.
There were no statistically significant differences (p > 0.05) in albumen length, width, weight, and height among treatments. This aligns with the findings of Fasuyi et al. (2010), who reported that moderate inclusion of legume-based proteins in layer diets did not adversely affect albumen quality. Similarly, Ojewola and Uko (2006) observed that alternative protein sources such as Mucuna seed meal, when properly detoxified, did not alter albumen measurements significantly in laying hens. The constancy in albumen attributes across treatments suggests that neither the antinutritional factors associated with pigeon pea nor the processing methods used (boiling or toasting) interfered with the protein deposition and structural development of the albumen. Among yolk parameters, yolk length and colour were significantly affected by dietary treatments (p < 0.05), indicating the sensitivity of yolk morphology and pigmentation to dietary inputs. Notably, birds fed 4% boiled pigeon pea seed meal (TRT2) produced eggs with significantly longer yolks. This corroborates the results of Aletor et al. (1990), who emphasized that amino acid profile and digestibility influence yolk size, particularly the balance of methionine and lysine. The improved yolk length in TRT2 may reflect a more favourable amino acid availability at that inclusion level. Yolk colour was significantly enhanced in all processed PPSM diets relative to the control, except TRT3. This observation is consistent with the report by Opara et al. (2012), who noted improved yolk pigmentation in birds fed diets containing leguminous seeds rich in natural pigments and precursors such as xanthophylls and carotenoids. Heat processing of pigeon pea likely facilitated pigment release or preserved pigment-active compounds, contributing to deeper yolk coloration. Similar findings were reported by Ekenyem and Madubuike (2006) using heat-treated Bambara groundnut meal in layer diets. Despite these improvements, yolk height and weight were statistically similar across treatments, a finding that mirrors the results of Amaefule and Obioha (2001), who noted that yolk weight is a more genetically than nutritionally determined trait unless severely protein-deficient diets are involved. Thus, it appears that while pigeon pea-based diets can modify yolk length and colour, they exert minimal influence on yolk mass or elevation under balanced dietary conditions. The uniformity in shell colour across treatments aligns with previous studies by Aduku and Olukosi (2000), who reported that eggshell pigmentation is primarily governed by the hen’s genetics and not significantly affected by moderate changes in dietary protein or energy levels. Although pigeon pea seeds possess some pigmentation, it appears that their contribution to shell tint is negligible, particularly after heat treatment. Egg weight did not vary significantly across treatments, although birds on 4% toasted PPSM (TRT5) produced numerically heavier eggs. This observation resonates with the findings of Akinmutimi and Onwukwe (2006), who showed that legume-based diets could maintain egg mass when included at appropriate levels. Similarly, Olomu (2011) noted that protein-rich legumes, when processed to inactivate antinutritional factors, maintain comparable nutrient profiles to conventional protein sources like soybean meal, which supports sustained egg weight. Egg length and width showed significant improvement in TRT5, suggesting better nutrient utilization at this inclusion level. These findings agree with the work of Osei and Dei (2001), who observed optimal egg dimensional values in birds fed heat-treated Canavalia ensiformis at moderate inclusion levels. The structural attributes of the egg are influenced by the integrity of shell membrane development, which in turn is linked to protein intake quality and mineral availability. Shell weight was not significantly influenced by dietary treatments, indicating that pigeon pea inclusion, regardless of form or level, did not compromise calcium deposition or shell mineralization. However, shell thickness differed significantly (p < 0.05), with the highest values recorded in TRT7 (12% TPPSM). This finding is comparable to that of Ani and Okeke (2003), who observed enhanced shell thickness in layers fed toasted legume-based diets, suggesting improved mineral retention following thermal processing. Conversely, the low shell thickness in TRT6 (8% TPPSM) may reflect inconsistencies in mineral bioavailability at intermediate inclusion levels or transient interference from residual antinutrients.
This variability aligns with the findings of Esonu et al. (2004), who cautioned that while processing reduces antinutritional factors such as tannins, phytates, and protease inhibitors, incomplete detoxification at suboptimal processing durations may still impair nutrient absorption. Therefore, the superior shell thickness observed at 12% TPPSM could be attributed to the effective denaturation of these factors at higher inclusion levels combined with sufficient calcium availability.
CONCLUSIONS
The findings demonstrated that PPSM inclusion significantly influenced key egg parameters, with moderate levels (4–8%) yielding optimal results. Internal characteristics such as albumen weight, yolk colour, and yolk dimensions improved with PPSM inclusion, particularly at lower levels. Higher PPSM levels (12%) resulted in slight reductions in albumen quality, possibly due to residual antinutritional factors affecting protein utilization. Similarly, external egg characteristics such as egg weight, shell thickness, and shell colour were enhanced at moderate PPSM levels, with the best results observed in birds fed 4–8% toasted PPSM. However, excessive inclusion (12%) showed inconsistencies, particularly in shell thickness and egg dimensions, suggesting possible mineral absorption interference. These findings confirm that moderate PPSM inclusion (4–8%) can improve egg quality while maintaining nutritional efficiency.
RECOMMENDATIONS
For optimum performance and productivity in the incorporation of processed pigeon pea seed meal in the diet of laying birds, the following recommendations are proposed;
• The study recommends 4–8% PPSM inclusion in layer diets for optimal internal and external egg quality. Higher inclusion levels (12%) should be used with caution due to potential residual anti-nutritional effects. Toasting is preferred over boiling, as it yielded better improvements in egg weight, shell thickness, and overall egg quality. 
• Properly processed PPSM should be prioritized to minimize anti-nutritional factors.
• Investigations into enzymatic treatments or fermentation as additional processing methods to further reduce anti-nutritional factors are encouraged for further research.
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1         Internal and External Characteristics and Qualities of  Egg s   Produced   by   Birds Fed   a   Diet Containing Different Levels of  Processed Pigeon Pea Seed Meal   Adeolu Modupe Esther 1 , Olusegun Olawumi Boladale 1   and Oyewumi Adefemi 2     1 Department of Animal Production, Rufus Giwa Polytechnic, Owo, Ondo   State , Nigeria   2 Department of Agricultural Technology, Rufus Giwa Polytechnic, Owo, Ondo State, Nigeria   Corresponding Author adeolumodupe2021@gmail.com   ABSTRACT   The experiment was conducted at the poultry unit of the Teaching and Research Farm, Rufus Giwa Polytechnic,  Owo, Ondo State, to evaluate the internal and external egg qualities of laying birds fed diets containing different  levels of processed pigeon pea s eed meal (PPSM). A total of 84 laying birds were assigned to seven dietary  treatments (TRT1 – TRT7) with 12 birds per treatment in a completely randomized design. Pigeon pea seeds were  processed either by boiling for 45 minutes and sun - drying for 5 days or b y toasting for 5 minutes. Seven diets  were formulated: TRT1 (control), TRT2 (4% boiled PPSM), TRT3 (8% boiled PPSM), TRT4 (12% boiled  PPSM), TRT5 (4% toasted PPSM), TRT6 (8% toasted PPSM), and TRT7 (12% toasted PPSM). Birds were fed  these diets and egg qua lity parameters were evaluated. Internal qualities measured included albumen and yolk  characteristics, while external traits included egg weight, egg length, egg width, shell weight, and shell thickness.  Results showed that albumen weight ranged from 33.67   g (TRT7) to 37.60 g (TRT5), while albumen height  ranged from 0.77 cm (TRT3) to 0.87 cm (TRT4). The control diet had the highest albumen width (4.56), whereas  TRT7 had the lowest (4.30). Yolk colour was highest (4.00) in TRT2, TRT4, TRT6, and TRT7, while t he control  had the lowest value (3.33). For external traits, egg weight ranged from 51.97 g (TRT5) to 56.13 g (TRT4). Egg  length varied between 4.34 cm and 4.58 cm, while egg width ranged from 3.23 cm to 3.39 cm. Shell weight was  highest in TRT6 (5.77 g) a nd lowest in TRT3 (5.17 g). Shell thickness ranged from 0.34 mm (TRT6) to 0.58  mm (TRT7). Overall, the findings indicate that moderate inclusion of PPSM (4 – 8%) can improve egg quality  while maintaining nutritional efficiency. Further studies are recommende d to examine long - term production and  economic effects.   Keywords :   Pigeon Pea Seed Meal, Egg Quality, Laying Hens, Shell Thickness, Poultry Nutritio n INTRODUCTION   Poultry farming is an important component of global agriculture, providing essential food  products such as meat and eggs that contribute significantly to human nutrition. Layer chickens,  specifically bred for egg production, play a vital role in ensuring f ood security by supplying a  sustainable and affordable source of high - quality protein (Olugbemi et al., 2018). With the  increasing global population and growing demand for protein - rich foods, egg production has  become a major focus in poultry production s ystems.   Egg quality is a key factor influencing consumer acceptance and the market value of eggs. It is  generally classified into external and internal characteristics. External egg quality includes  traits such as egg weight, shell thickness, shell strength, and s hell colour, which determine the  egg’s durability during handling, transportation, and storage, as well as its visual appeal to  consumers (Bello and Oladimeji, 2021). Internal egg quality refers to attributes such as  albumen height, yolk colour, and other  internal components that determine egg freshness,  processing suitability, and nutritional value.  

