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ABSTRACT 

This study evaluates the growth performance, feed intake, sensory attributes, and blood 

profile of male guinea fowls (Numida meleagris) fed different cereal-based diets. A total 

of 100 male guinea fowls were randomly assigned to three dietary treatments containing 

maize, millet, or sorghum as primary energy sources. The experiment lasted eight weeks, 

with data collected on body weight, feed conversion ratio (FCR), meat quality, and blood 

parameters.Results showed that millet-based diets significantly improved growth 

performance during the starter phase (P < 0.05), with higher body weight (135.75 g at 4 

weeks) and average daily gain (3.95 g/day) compared to maize (109.95 g, 3.00 g/day) and 

sorghum (128.10 g, 3.65 g/day).** Feed intake was highest in millet-fed birds**, though 

differences were not statistically significant (P > 0.05). Feed conversion efficiency was 

slightly better for millet-fed keets (FCR = 3.17) compared to sorghum (3.47) and maize 

(3.67).Sensory evaluation revealed that millet-fed guinea fowls had slightly superior flavor, 

juiciness, and tenderness scores, though variations across diets were not statistically 

significant (P > 0.05). Blood profiles remained within normal ranges, indicating that all 

diets supported adequate health.These findings suggest that millet-based diets optimize 

early growth and meat quality in guinea fowls, making them a cost-effective alternative to 

maize in poultry nutrition. Future research should explore long-term economic benefits and 

the feasibility of integrating millet into large-scale commercial feed formulations. 

Keywords: Guinea fowl, growth performance, feed conversion, sensory evaluation, blood 
profile. 
 

Introduction 
Guinea fowl (Numida meleagris) are 

increasingly valued in West African smallholder 

poultry systems for their lean, nutrient-rich meat, 

resilience in harsh environments, and 

contribution to household income (Oluwadele et 

al., 2024). Yet, the escalating cost and erratic 

supply of maize—traditionally the primary 

poultry feed energy source—present significant 

challenges in resource-constrained settings, 

underscoring the need for alternative, affordable 

cereals (Anastasya et al., 2025; Ekeocha et al., 

2021). 

While extensive research has evaluated 

maize and sorghum-based diets, comparative 

data on millet, particularly during the early, 

critical starter phase in guinea fowl production, 

is limited. Moreover, few studies 

comprehensively examine the combination of 

growth performance, feed efficiency, sensory 

meat quality, and health indicators like blood 

profiles, which are crucial for ensuring both 

productivity and consumer acceptance. 

This study fills this gap by investigating 

growth performance, feed intake, sensory 

attributes, and blood profiles in male guinea 

fowls fed millet-, maize-, and sorghum-based 

diets under semi-intensive Nigerian conditions. 

Notable recent findings support this approach. 

Mnisi et al. (2023) concluded that millet and 

sorghum could fully replace maize in broiler 
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chicken diets without compromising 

performance, and potentially reduce production 

costs, NJAP. Similarly, Chang'a et al. (2020) 

demonstrated that substituting maize with millet 

improved the feed conversion ratio and 

decreased the cost per kilogram of weight gain in 

broilers. 

Building on these insights, our research 

extends this evaluation to guinea fowls and 

incorporates sensory quality and health status 

metrics. By integrating both scientific rigor and 

economic realism, like comparing hypothetical 

local feed costs like millet, maize, and sorghum. 

This study offers actionable guidance for 

farmers. If millet maintains or enhances early 

growth and meat quality at a lower or comparable 

cost, it becomes a compelling substitute for 

maize in sustainable, smallholder poultry 

systems. 

 

Materials and methods 

Experimental birds and housing 

A total of 108 day-old male guinea fowl 

keets (initial weight ≈ 25.5 ± 0.83 g) were 

obtained and randomly allocated to three dietary 

treatments (maize, millet, or sorghum) with four 

replicates per treatment, each replicate 

comprising 9 birds (totaling 36 birds per 

treatment). This design mirrors similar trials in 

Niger involving keets and alternative cereals, 

UWI St Augustine Journals. 

The birds were housed in deep-litter pens 

under semi-intensive management, with ad 

libitum access to feed and water. Pens were 

equipped with feeders and nipple drinkers, and 

environmental conditions (temperature, 

humidity, ventilation) were monitored daily. 

 

Diet formulation and feeding 

3 isocaloric and isonitrogenous diets 

were formulated to replace maize with millet or 

sorghum as the primary energy source. Diets 

were prepared using standard feed mixer 

protocols (ingredient weighing, thorough 

mixing, pelleting where applicable) to ensure 

uniformity. 

 

 

 

 

Data collection 

Growth performance: Body weights were 

recorded at weeks 0 (baseline), 4, and 8. Average 

daily gain (ADG) and feed conversion ratio 

(FCR) were calculated accordingly. 

Feed intake: Daily feed offered and refused were 

recorded to compute feed intake per pen, and 

daily feed consumption was converted to per-

bird values. 

Sensory evaluation: At 8 weeks, a 

sensory panel of 10 semi-trained assessors 

(faculty and postgraduate students familiar with 

poultry meat evaluation) conducted meat 

evaluations. Samples were prepared per standard 

protocols, and attributes (flavor, juiciness, 

tenderness, overall acceptability) were rated 

using a 9-point hedonic scale, following 

approaches used in poultry product sensory 

studies NCBIPMC. 

Blood profiles: Post-feeding trial, two 

birds per replicate (8 per treatment) were 

randomly selected for blood sampling. Blood 

was collected via wing vein puncture for 

hematological (RBC, WBC, hematocrit) and 

biochemical analyses (total protein, glucose, 

cholesterol) using standard laboratory assays. 

 

Statistical analysis 

Data were analyzed using one-way 

ANOVA in SAS software (Data were analyzed 

using SAS 9.4M9). Pen was considered the 

experimental unit for growth and feed intake; the 

bird was the unit for sensory and blood 

parameters. Treatment means were compared 

using Least Significant Difference (LSD) with 

significance declared at P ≤ 0.05. 

 

Result 

Table 1 highlights the dry matter-based 

composition of diets for the starter (1-4 weeks) 

and grower (5-8 weeks) phases. Maize and millet 

are the primary cereals used, with minor 

contributions from wheat bran, broiler 

concentrate, peanut meal, and peanut oil. 

Metabolizable energy (ME), crude protein, 

lysine, and methionine levels are comparable 

across phases. 
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The ME of both starter and grower diets 

(~2907–2932 kcal/kg) aligns with standard 

recommendations for guinea fowl (Batkowska et 

al., 2021), ensuring energy needs are met without 

overloading caloric content. Crude protein 

content (~22.2%) reflects the protein-intensive 

dietary needs of young keets, consistent with 

findings by Idowu et al. (2024) on quail nutrition. 

The higher lysine and methionine levels in the 

grower phase could optimize feather and muscle 

development, vital for enhancing body weight 

and market readiness (Bucław et al., 2024).  

 

Table 1. Ingredient and nutrient composition of   

   experimental diets 

 
Ingredients 

(% Dry matter) 

Starter 

(1-4 weeks) 

Grower 

(5-8 weeks) 

 Maize Millet 

Millet 0 59 

Maize 59 0 

Sorghum IRAT 

204 
0 0 

Wheat bran 3 3 

Broiler concentrate 16 18 

Peanut meal 19 17 

Bone meal 2 2 

Peanut oil 1 1 

TOTAL 100 100 

ME* 

(Kcal/KgDM) 
2906.98 2931.79 

Crude Protein (%) 22.3407 22.2053 

Crude fiber (%) 3.797 3.724 

Lysine (%) 0.9571 1.1407 

Methionine (%) 0.3944 0.9052 

Calcium (%) 1.13 1.2037 

NPP** (%) 0.5392 0.5748 

Note: *ME: Metabolizable Energy in kilocalories per 

kilogram of dry matter, **NPP: Non-phytate phosphorus 

 

Table 2 compares the average daily feed 

intake of keets fed maize, millet, or sorghum 

diets during the starter and grower phases. 

Millet diets resulted in slightly higher feed intake 

across all phases, although differences were not 

statistically significant (P > 0.05). This 

preference may stem from millet's palatability 

and digestibility (Abdallah and Oluwaseun, 

2025; Marques et al., 2023). Sorghum-fed keets 

consumed slightly more feed during the grower 

phase, aligning with findings by Lamboni et al. 

(2025) that diverse cereals can maintain feed 

intake if nutrient profiles are balanced.  

 

Table 2. Local keet feed intake (g/d) depending  

  on the cereal used  

 
Parameter Starter Grower All Phase 

Maize 9.73 ± 1.14 19.65 ± 1.36 14.69 ± 5.52 

Millet 10.94 ± 0.5 22.02 ± 2.64 16.48 ± 6.20 

Sorghum 10.37 ± 0.84 22.94 ± 2.49 16.65 ± 6.93 

P-value 0.25 0.29 0.26 

 

Table 3 reveals the effect of cereal type 

on live weight over time. At 4 weeks, keets on 

millet-based diets (135.75 g) significantly 

outperformed those on maize (109.95 g) or 

sorghum (128.10 g) diets (P = 0.03). Millet’s 

higher protein digestibility likely contributed to 

this superior growth (Sachdev et al., 2023). By 8 

weeks, while millet-fed keets maintained a slight 

lead, the differences were not statistically 

significant (P = 0.09). This indicates that other 

cereals can sustain growth when complemented 

by appropriate protein sources like peanut meal.  

 

Table 3. Local keet live weight (g) depending on 

the cereal used 

 

Parameter 

Initial Live 

Weight 

(day 1) 

Starter Grower 

Maize 25.74 ± 1.007 109.95 ± 6.22b 274.88 ± 16.26 

Millet 25.03 ± 1.13 135.75 ± 12.57a 336.83 ± 47.49 

Sorghum 25.74 ± 0.38 128.10 ± 14.42ab 329.60 ± 44.05 

P-value 0.46 0.03 0.09 

Note: a, b indicate that the values with the same letters on 

the same row are not statistically different (P > 0.05). 
 

Table 4 assesses the average daily gain 

(ADG) of keets across different phases. In the 

starter phase, millet-fed keets had the highest 

ADG (3.95 g/d, P = 0.02), underscoring its 

suitability for early growth stages. During the 

grower phase, ADG differences narrowed, 

reflecting the role of complementary feed 

ingredients like broiler concentrate in offsetting 

cereal variability. Millet's advantage in ADG 

aligns with findings by Oluwadele et al. (2025) 

that nutrient-dense diets amplify early growth, 

especially in indigenous poultry breeds.  

 

 

 

https://doi.org/agrovet.v9i1.64980


 

Oluwadele (2025). Jurnal Agrovet 9(1): 34 - 41 

Jurnal Agro Veteriner (Agrovet). 2025. 9 (1): 34 -41  

      https://doi.org/agrovet.v9i1.70532 
How to Cite:  
Oluwaede J. Growth performance, feed intake, sensory attributes, and blood profile of male guinea fowls fed with different 
diets. J. Agrovet. 2025, 9(1): 34-41. 

37 

 

Table 4. Local keet average daily gain (g/d) 

depending on the cereal used 
 

Parameter Starter Grower All 

Phase 
Maize 3.007 ± 0.24b 5.89 ± 0.50 4.44 ± 0.28 

Millet 3.95 ± 0.42a 7.18 ± 1.49 5.56 ± 0.85 

Sorghum 3.65 ± 0.52ab 7.19 ± 1.09 5.42 ± 0.78 

P-value 0.02 0.21 0.09 

Note: a, b indicate that the values with the same letters on 

the same row are not statistically different (P > 0.05). 

 

Table 5 explains the Feed conversion 

ratio (FCR), which indicates feed efficiency in 

weight gain. Millet diets showed a marginally 

better FCR (3.17 in the starter phase and 3.38 

overall), although differences were not 

statistically significant. This improved efficiency 

mirrors findings by Olajide et al. (2024) that 

balanced amino acid profiles enhance nutrient 

utilization. Maize-based diets exhibited slightly 

higher FCRs (3.67–3.53), suggesting lower 

efficiency compared to millet. This could be 

attributed to maize’s lower lysine content 

(Tchang et al., 2023).   

 

Table 5. Local keet Feed Conversion Ratio 

(kg/kg) depending on the cereal used 

 

Parameter Starter Grower All Phase 

Maize 3.67 ± 0.46 3.40 ± 0.91 3.53 ± 0.46 

Millet 3.17 ± 0.23 3.60 ± 0.81 3.38 ± 0.48 

Sorghum 3.47 ± 0.54 3.98 ± 0.34 3.73 ± 0.40 

P-value 0.31 0.54 0.58 

 

Table 6 evaluates sensory parameters, 

including flavor, juiciness, tenderness, and 

overall acceptability. Millet-fed guinea fowls 

scored highest across most attributes, though 

differences were not statistically significant (P > 

0.05). Millet's dietary contribution to muscle 

quality aligns with Bhogoju et al. (2025) findings 

on enhanced meat characteristics with high-

quality proteins. Sensory scores for sorghum-fed 

birds were comparable to millet, suggesting its 

viability as a dietary alternative for meat 

production (Djıotsa et al., 2023).  

 

Table 6. Sensory attributes of guinea fowl meat 

depending on the cereal used in the diet 

 

Parameter Maize Millet Sorghum 
P-

value 

Flavor 8.2 ± 0.4 8.5 ± 0.3 8.4 ± 0.5 0.45 

Juiciness 7.9 ± 0.5 8.1 ± 0.4 8.0 ± 0.4 0.32 

Tenderness 7.8 ± 0.4 8.0 ± 0.3 7.9 ± 0.3 0.38 

Overall 

acceptability 
8.0 ± 0.5 8.3 ± 0.4 8.2 ± 0.5 0.40 

Appearance 7.8 ± 0.4 8.1 ± 0.3 8.0 ± 0.4 0.35 

Color 7.9 ± 0.5 8.2 ± 0.4 8.1 ± 0.5 0.33 

Texture 8.0 ± 0.4 8.4 ± 0.3 8.3 ± 0.4 0.41 

Aroma 7.7 ± 0.5 8.0 ± 0.4 7.9 ± 0.5 0.37 

Flavor 

intensity 
8.1 ± 0.4 8.3 ± 0.3 8.2 ± 0.4 0.39 

Aftertaste 7.6 ± 0.5 7.9 ± 0.4 7.8 ± 0.5 0.36 

 

Table 7 presents hematological and 

biochemical parameters, critical indicators of 

health and nutritional status. All parameters (e.g., 

hemoglobin, hematocrit, and glucose) remained 

within normal ranges regardless of the cereal 

used (P > 0.05). This reflects balanced diets 

meeting the physiological needs of guinea fowls 

(Bhogoju et al., 2025; Ekeocha et al., 2022; Brah 

et al., 2024). 

Slightly higher albumin and total protein 

levels in millet-fed birds suggest improved 

protein metabolism, a finding consistent with 

(Ekeocha et al., 2023). Table 1-7 provided in this 

study outlines the results of an experimental 

evaluation of the effects of different cereal-based 

diets (maize, millet, and sorghum) on local keet 

(young guinea fowl) growth performance, feed 

conversion ratios, meat sensory attributes, and 

blood profiles. These findings are contextualized 

within established literature, emphasizing the 

impact of dietary composition on poultry growth 

and productivity.  
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Table 7. Blood profile of guinea fowls depending on the cereal used in the diet 
Parameters Maize Millet Sorghum P-value 

Hemoglobin (g/dL) 12.5 ± 0.5 12.8 ± 0.4 12.7 ± 0.5 0.47 

Hematocrit (%) 38.2 ± 1.2 39.0 ± 1.0 38.8 ± 1.1 0.52 

White Blood Cell Count 

(103/μL) 
17.5 ± 1.0 18.0 ± 1.1 17.8 ± 1.2 0.50 

Red Blood Cell Count 

(106/μL) 
2.5 ± 0.1 2.6 ± 0.1 2.6 ± 0.1 0.48 

Total Protein (g/dL) 6.8 ± 0.3 7.0 ± 0.3 6.9 ± 0.4 0.41 

Albumin (g/dL) 3.5 ± 0.2 3.6 ± 0.2 3.5 ± 0.3 0.39 

Globulin (g/dL) 3.3 ± 0.3 3.4 ± 0.2 3.4 ± 0.3 0.42 

Cholesterol (mg/dL) 175 ± 10 170 ± 9 172 ± 11 0.45 

Triglycerides (mg/dL) 90 ± 8 88 ± 7 89 ± 9 0.47 

Glucose (mg/dL) 125 ± 12 130 ± 13 128 ± 12 0.50 

Alanine 

Aminotransferase (U/L) 
32 ± 5 31 ± 4 30 ± 4 0.48 

Aspartate 

Aminotransferase (U/L) 
40 ± 6 42 ± 5 41 ± 5 0.46 

Alkaline Phosphatase 

(U/L) 
110 ± 15 115 ± 14 112 ± 15 0.49 

Calcium (mg/dL) 9.5 ± 0.5 9.8 ± 0.6 9.7 ± 0.5 0.43 

Phosphorus (mg/dL) 4.5 ± 0.3 4.6 ± 0.4 4.5 ± 0.3 0.44 

Sodium (mEq/L) 145 ± 5 147 ± 4 146 ± 5 0.46 

Potassium (mEq/L) 4.0 ± 0.4 4.2 ± 0.3 4.1 ± 0.3 0.42 

Chloride (mEq/L) 100 ± 4 102 ± 5 101 ± 4 0.45 

Bicarbonate (mEq/L) 24 ± 2 25 ± 2 24 ± 2 0.47 

Urea (mg/dL) 20 ± 3 21 ± 2 20 ± 3 0.49 

Discussion 

Diet composition and nutritional adequacy 

The experimental diets were formulated to 

meet the nutritional requirements of guinea fowl 

keets, with crude protein levels averaging 22.2% 

and metabolizable energy ranging between 2907 

and 2932 kcal/kg. These formulations align with 

established guidelines for young poultry, ensuring 

that dietary differences primarily reflect the 

choice of cereal (Olajide et al., 2024). 

The inclusion of millet, maize, and 

sorghum as primary energy sources highlights 

their role in poultry nutrition (Agbetuyi et al., 

2024). Millet showed slightly higher feed intake 

and growth performance, likely due to its superior 

digestibility and amino acid profile (Bucław et al., 

2024) The balanced inclusion of protein sources 

(e.g., peanut meal) and broiler concentrate 

supported optimal growth, compensating for any  

 

 

cereal-specific deficiencies, as suggested by 

Idowu et al. (2024). 

 

Feed intake and growth performance 

Feed intake: Table 2 reveals that millet-fed 

keets consistently consumed more feed across all 

phases, though the differences were not 

statistically significant (P > 0.05). This finding 

aligns with Brah et al. (2024), who reported no 

significant effect on feed intake among millet-, 

maize-, and sorghum-based diets in guinea fowl, 

though millet tended to fare better. 

Live Weight and Average Daily Gain 

(ADG): Tables 3 and 4 highlight the significant 

impact of cereal choice on live weight and ADG 

during the starter phase (P < 0.05). Millet-fed 

keets achieved the highest live weights and ADG, 

outperforming maize or sorghum diets—a trend 

seen in Brah et al. (2024). 
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Feed Conversion Ratios (FCR): Table 5 

evaluates FCR, a critical indicator of feed 

efficiency. Millet-based diets exhibited slightly 

better FCRs (3.17–3.38), suggesting efficient feed 

utilization. Although the differences were not 

statistically significant (P > 0.05), millet’s trend 

toward improved FCR aligns with Brah et al. 

(2024), where sorghum-fed keets had the highest 

FCR, and millet showed comparatively better feed 

conversion. 

 

Meat sensory attributes 

The sensory evaluation (Table 6) 

highlights the influence of cereal-based diets on 

guinea fowl meat quality. Millet-fed birds scored 

slightly higher across attributes such as flavor, 

juiciness, tenderness, and overall acceptability, 

although the differences were not statistically 

significant (P > 0.05). This superior performance 

could result from millet’s ability to support muscle 

development and intramuscular fat deposition, 

enhancing meat quality (Bucław et al., 2024). 

 

Blood profiles and health indicators 

Table 7 presents blood profile data, which 

serve as proxies for health and nutritional 

adequacy. All parameters, including hemoglobin, 

hematocrit, and glucose levels, remained within 

normal ranges across dietary treatments 

(P > 0.05). This consistency indicates that the 

experimental diets effectively met the 

physiological needs of keets, irrespective of cereal 

type (Idowu et al., 2024). Slightly higher albumin 

and total protein levels in millet-fed birds suggest 

improved protein metabolism, reflecting the diet’s 

superior amino acid availability. 

 

Comparison of cereal-based diets 

Millet: Millet emerged as the most 

effective cereal for promoting growth, feed 

efficiency, and meat quality, particularly during 

the starter phase. Its digestibility, amino acid 

profile, and palatability likely contributed to its 

superior performance. These findings align with 

those of Olajide et al. (2024), who reported 

enhanced growth and laying performance on 

millet-inclusive diets. 

Sorghum: Sorghum’s performance was 

comparable to millet in many parameters, 

indicating its potential as a cost-effective 

alternative. Although Brah et al. (2024) found 

sorghum-fed keets had higher FCRs, performance 

was comparable enough to support its use as a 

viable option. 

Maize: Maize, though traditionally 

dominant in poultry diets, showed lower growth 

metrics and feed efficiency compared to millet. 

Nonetheless, maize remains a reliable energy 

source when supplemented with high-quality 

protein and amino acids (Idowu et al., 2024)  

 

Implications for guinea fowl production 

Economic viability: Millet and sorghum 

offer cost-effective alternatives to maize, 

particularly in regions where maize is scarce or 

expensive. Their comparable performance metrics 

ensure that producers can maintain productivity 

without incurring higher feed costs, as seen in 

Olajide et al. (2024). 

Early growth optimization: Millet’s 

advantage during starter phase underscores its 

potential to enhance early growth—a critical 

determinant of overall productivity. This aligns 

with Olajide et al. (2024). 

Meat Marketability: Millet’s impact on 

sensory attributes supports its role in producing 

high-quality meat, enhancing marketability and 

consumer satisfaction (Slamet et al., 2022; 

Bucław et al., 2024). 

Health Sustainability: The consistent 

blood profiles across treatments confirm that 

alternative cereals support keets’ health. This is 

supported by Idowu et al. (2024), demonstrating 

that properly balanced diets, whether millet-, 

sorghum-, or maize-based, sustain physiological 

well-being. 

 

Conclusion 

The study demonstrates that millet-based 

diets offer significant advantages in feed intake, 

growth performance, meat quality, and early-

phase productivity. Sorghum, while slightly less 

efficient, remains a viable and cost-effective 

alternative. Maize, though less efficient in this 

context, still serves as a staple energy source when 

properly balanced with quality protein. 

Collectively, these findings underscore the 

potential for millet and sorghum to enhance 
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guinea fowl production, offering sustainable and 

profitable options in diverse agricultural settings. 
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