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Effects of the gradual incorporation of cashew apple bagasse (Anacardium occidentale L.) into the diet on feed conversion and weight parameters in meat quail (Coturnix japonica Temminck & Schlegel, 1849) 
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ABSTRACT 

	Aims: This study aimed to assess the effect of incorporating cashew apple bagasse into the diet on feed conversion and weight parameters in meat quails. 
Methodology: A total of 270 15-day-old quails, with an average live weight of 29.74 ± 0.66 g, were randomly allocated to three dietary groups, each comprising three replicates of 30 quails. They were reared for 3 weeks. Each group was fed a different diet: the control diet (At), with wheat bran as the fibre source; a diet with 25 per cent cashew apple bagasse (A25) incorporated in place of wheat bran; and a diet with 50 per cent cashew apple bagasse (A50) incorporated in place of wheat bran. The cashew apple bagasse was chemically analysed.
Results: Cashew apple bagasse was rich in fibre (117.0 ± 4.17 g/kg of dry matter) and total carbohydrates (709.2 ± 2.18 g/kg of dry matter). Despite slightly lower values in the control group (19.32 ± 3.55 g/day) and the A50 group (19.07 ± 3.89 g/day) than in the A25 group (20.89 ± 2.98 g/day), average feed intake throughout the entire experimental phase did not differ significantly among the diets (Tukey’s test, P = 0.79). The feed conversion ratios in the At (2.88 ± 0.14) and A25 (3.94 ± 1.22) groups were statistically similar and lower (P = 0.05) than that in the A50 group (5.54 ± 1.71). In terms of body weight, the quails fed the control diet had a significantly (P = 0.001) higher average live weight (214.56 g) than those fed the other diets. Average daily gain varied according to diet (P = 0.05): it was 6.75 ± 0.83 g/day for the control diet, 5.81 ± 1.85 g/day for the 25% diet and 3.86 ± 1.42 g/day for the 50% diet.
Conclusion: This study showed that cashew apple bagasse is rich in dietary fibre. The inclusion of 25% cashew apple bagasse in the quails’ diet resulted in a feed conversion ratio comparable to that of the control group. However, in terms of weight, the control diet proved superior, with quails having a live weight more than 25 g higher than those fed the test diets. The 25% and 50% inclusion levels had no positive effects on the birds. Further studies involving different levels of bagasse incorporation may help to determine the optimal inclusion level. 
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1. INTRODUCTION 

Among short-cycle livestock production sectors, poultry farming plays a leading role because of its growing contribution to food security and the supply of animal protein of high biological value. Globally, poultry production reached approximately 128 million tonnes of meat and 100 million tonnes of eggs for human consumption in 2024 (FAO, 2025). Among the poultry species farmed, the Japanese quail (Coturnix japonica) is of particular interest because of its nutritional and organoleptic qualities and the ease with which it can be reared. Its eggs are notably rich in protein, essential amino acids – particularly leucine – and vitamin E (Onyenweaku et al., 2022; Sonji & Sonji, 2026). Furthermore, this species is characterised by its rapid growth (Carvalho et al., 2020) and relatively high resistance to several diseases affecting other poultry species (Fadhilah et al., 2020), making it an attractive alternative for the development of poultry farming.
However, the profitability of poultry production remains heavily dependent on feed, the quality and cost of which are key determinants of zootechnical performance. Indeed, feed accounts for around 70–80 per cent of production costs in the poultry sector (Katu et al., 2025). In Côte d’Ivoire, feed formulation remains heavily reliant on imported raw materials, notably soya meal and wheat bran, whose fluctuating availability and prices drive up production costs. In response to this constraint, numerous studies have been undertaken to identify local feed resources capable of partially or fully replacing soya meal in poultry diets. In broiler chickens, several studies have thus assessed the potential of cashew nut cake as an alternative protein source (Diomande et al., 2023; Fofana et al., 2023; Zongo et al., 2026). Similarly, in quails, various local resources have been tested as substitutes for soya meal to improve production performance whilst reducing feed costs (N’Guessan et al., 2020; Djinandji et al., 2022; Dembélé et al., 2025; Fernandes et al., 2016). Recent broiler studies also indicate that the feasibility of replacing conventional energy ingredients with agro-industrial residues is inclusion-level dependent, with higher substitution rates potentially constraining growth or feed efficiency (Qobolo & Oluremi, 2026; Osei-Adjei et al., 2025).
At the same time, research is increasingly focusing on the utilisation of agro-industrial by-products in animal feed. With this in mind, several authors have investigated the inclusion of dried cashew apples as a source of dietary fibre in diets for broiler chickens (Venkatramana et al., 2020; Oyekola et al., 2024). At low inclusion levels, dietary fibre has beneficial effects on the digestive physiology of poultry. In particular, it promotes the development of the gastrointestinal tract and improves digestion, fermentation and nutrient absorption (Jha & Mishra, 2021), which can help to optimise feed conversion and growth performance. Among these co-products, cashew apple bagasse – the residue obtained after juice extraction – appears to be a particularly promising resource. Indeed, it has a high dietary fibre content of up to 45 per cent of dry matter (Barroso et al., 2025; Osei et al., 2025). Despite this nutritional potential, its use in poultry feed, and more specifically in quail feed, remains poorly documented. Evidence from controlled broiler experiments further suggests that responses to dietary fibre depend on both the fibre source and the inclusion level, with measurable effects on gastrointestinal development, nutrient utilisation and growth-related performance (Rybicka et al., 2024; Pawar et al., 2026).
Nevertheless, the effects of graded replacement of wheat bran with cashew apple bagasse on feed conversion and weight responses in meat quails remain insufficiently characterised. This specific evidence gap provides the rationale for evaluating the inclusion levels examined in the present study.
In light of the above, the utilisation of cashew apple bagasse could constitute a viable strategy for reducing feed costs whilst maintaining, or even improving, the zootechnical performance of meat quails. Against this backdrop, the present study was conducted with the overall objective of utilising cashew apple bagasse in the diet of the Japanese quail. More specifically, the aim was to evaluate the effects of gradually incorporating cashew apple bagasse (Anacardium occidentale L.) into the diet on feed conversion and weight parameters in meat quails (Coturnix japonica Temminck & Schlegel, 1849).
2. material and methods 

2.1. Study site
The study was conducted at the quail farm located in the botanical garden of Peleforo GON COULIBALY University in Korhogo. The building was rectangular, constructed from concrete blocks, and measured 14 metres in length and 8 metres in width. The low walls, which were 0.5 metres high, were topped with wire mesh. 
2.2. Material
2.2.1. Experimental biological material
The animal biological material consisted of 15-day-old Coturnix japonica meat quails. They had an average initial weight of 29.74 ± 0.66 g. The biological material tested was cashew apple bagasse.
2.2.2. Feed ingredients
In addition to cashew apple bagasse, the various ingredients used in the formulation of the feed included crushed maize, soya meal, wheat bran, vitamin and mineral supplements, shell flour and salt. 
2.2.3. Livestock material
The rearing equipment consisted of cages made of wire mesh. These comprised four tiers, each with a surface area of 1 m². Feeders with a capacity of 3 kg for young birds and 3-litre waterers were used for feeding and watering the birds, respectively.
2.2.4. Technical material
Two electronic scales were used to weigh feed and animals: a Jjoer model with a capacity of 3 kg and an accuracy of 1 g, and a QC.PASS.8 model with a capacity of 0.5 kg and an accuracy of 0.01 g.
2.3. Methods
2.3.1. Formulation and manufacture of feed 
2.3.1.1. Production of cashew apple bagasse.
The harvested cashew apples were first washed twice with clean water and then immersed in a bleach solution at a concentration of 10 ppm for 5 minutes. They were then rinsed again with tap water. Once cleaned and disinfected, the apples were pressed using a hydraulic press at a pressure of 300 bar. The resulting bagasse was sun-dried on tarpaulins for two weeks and then ground into flour using a hammer mill (Coffi, 2025).
2.3.1.2. Formulation of rations
For feed formulation, three types of diet were used. These were the control diet (At), with wheat bran as the fibre source; the 25% diet (A25), containing 25% bagasse and 75% wheat bran; and the third diet (A50), which consisted of 50 per cent cashew apple bagasse and 50 per cent wheat bran. To prevent poisoning from mould and other pathogenic organisms associated with feed spoilage, the feed was produced every five days. The centesimal composition of the feeds is shown in Table 1.
Table 1. Percentage composition of the various experimental diets
	Ingredients (g)
	At
	A25
	A50

	Corn
	65
	65
	65

	Soya meal
	24
	24
	24

	Cashew apple bagasse
	0
	1.25
	2.5

	Wheat bran
	5
	3.75
	2.5

	Shell flour
	1
	1
	1

	Salt
	1
	1
	1

	Mineral and vitamin supplement
	4
	4
	4

	Total
	100
	100
	100


* At: Feed containing 100% wheat bran; A25: Feed containing 25% cashew apple bagasse; A50: Feed containing 50% cashew apple bagasse. 
Mineral and vitamin supplement: vit A (IU) 300,000; vit D3 (IU) 80,000; vit E (mg) 1750; vit K3; vit B1 (mg) 75; vit B2 (mg) 190; vit B5 (mg) 420; vit B6 (mg) 106; niacin (mg) 1500; vit B12 (mg) 0.5; folic acid (mg) 40; biotin (mg) 7.5; phosphorus (%) 8; calcium (%) 28; sodium (%) 3; anticoccidial (mg) 25; choline (mg) 8000; phytase (FTU) 12500; iron (mg) 1300; copper (mg) 630; zinc (mg) 2500; manganese (mg) 3000; selenium (mg) 7,5; iodine (mg) 28; D-L methionine; L-lysine

2.3.2. Chemical analysis of feed
The chemical analyses carried out on cashew apple bagasse and the various formulated diets were intended to determine the contents of dry matter, mineral matter, fat, crude protein, crude fibre, total carbohydrates and metabolisable energy in the various samples. This chemical characterisation was carried out at the Animal Production and Zootechnics Laboratory of the Félix HOUPHOUËT-BOIGNY National Polytechnic Institute in Yamoussoukro, in accordance with the methods described by AOAC (1990, 1995), Folch et al. (1957) and FAO (2011).
2.3.3. Experimental procedure and data collection
2.3.3.1. Distribution of animals
A total of 270 animals were used in this experiment. They were randomly allocated to three dietary groups, each comprising three replicates of 30 quails. Each group was fed a different type of feed. Thus, the first group was fed the control diet (At), the second group was fed diet A25, and the third group was fed diet A50. 
2.3.3.2. Farming practices and data collection
The rearing period was divided into two phases: the growth phase, from 15 to 28 days of age, and the finishing phase, from 29 to 42 days of age. The birds were housed at a density of 30 quails per square metre. They were fed twice daily on an ad libitum basis. Every morning, before feeding, the uneaten feed and the feed distributed were weighed by batch. In addition, the quails were weighed every five days, as well as on the 28th, 29th and 42nd days of age. Water was provided twice daily during feeding. Feeders and drinkers were cleaned daily with soapy water and rinsed with water. The litter was changed every five days. The average temperature in the rearing barn was 27°C, with relative humidity ranging from 82 to 92 per cent. The barn was lit by natural light.
2.3.4. Presentation of results
The various data collected were used to calculate the average weight of the animals (WA), the average daily gain (ADG), the daily feed intake (DI) and the consumption index (CI). All these parameters were calculated using the following formulae: 
WA (g) = Σ (Iw − Fw) / Ta (Djago et al., 2007)
Pi = Initial weight of the animals at the start of the trial; Fw = Final weight of the animals at the end of the trial; Ta = Total number of animals. 
ADG (g/j) = Σ (Iw-Fw) / ΔT (Djago et al., 2007)
ΔT = Rearing period.
DI (g/j) = (Amount of feed dispensed – Amount of feed rejected) / Number of quails
CI = Amount of food over a period / Weight gain over the same period
2.3.5. Statistical analyses
The data collected were analysed statistically using XLSTAT software, version 2014.5.03. The conditions for applying parametric tests were first verified using the Shapiro-Wilk normality test and Levene’s test for homogeneity of variances. Furthermore, the means of the parameters studied, such as average daily weight gain, average feed intake, feed conversion ratio and live weight, were compared using a one-way analysis of variance (one-way ANOVA), followed by Tukey’s post-hoc test. The factor under investigation was the diet. The significance level was set at 5%.
3. results 

3.1. Chemical composition of bagasse and the various growth regimes
3.1.1. Chemical composition of cashew apple bagasse
[bookmark: _Hlk236313327]The dry matter content was 893.2 g per kg of bagasse (Table 2). The contents of fat, crude protein, total carbohydrates, ash and crude fibre were 51.0 g, 105.7 g, 709.2 g, 24.6 g and 117.0 g per kg of dry matter, respectively. Metabolisable energy was 3,335 kcal per kg of dry matter.
Table 2. Chemical composition of cashew apple bagasse
	Chemical parameters
	Contents (g/kg)

	Dry matter
	893.2 ± 2.68

	Fat content
	51.0 ± 0.07

	Crude protein
	105.7 ± 0.07

	Total carbohydrates
	[bookmark: _Hlk235809834]709.2 ± 2.18

	Ashes
	24.6 ± 0.50

	Crude fibre
	[bookmark: _Hlk235809805]117.0 ± 4.17

	Metabolisable energy (kcal/kg)
	3335



Table 3 shows the chemical composition of the diets used in this experiment. Analysis of this table indicates that the dry matter contents of diets A25 (90.33 per cent) and A50 (90.00 per cent) were higher than that of the control diet, which was 87.33 per cent. The crude fibre content was broadly similar across the three diets, with levels of 3.00 per cent, 3.23 per cent and 3.53 per cent in diets At, A25 and A50, respectively. The highest mineral content was recorded in the A25 diet (3.83%), whilst the lowest was observed in the control diet (3.50%). The crude protein content was highest in the control diet (19.56 per cent) and lowest in the A25 diet (11.63 per cent). Diet A25 recorded the lowest fat content (2.38 per cent), whilst the control diet had the highest value (3.49 per cent). Metabolisable energy was higher in the control diet, at 2,757.7 kcal/kg dry matter, whilst the tested diets were broadly similar, at 2,363.9 kcal/kg and 2,373.2 kcal/kg for diets A25 and A50, respectively.
Table 3. Chemical composition of the diets used during the experimental period
	Chemical parameters
	At
N=3
	A25
N=3
	A50
N=3

	Dry matter (%)
	87.33 ± 0.37
	90.33 ± 0.31
	90.00 ± 0.33

	Mineral matter (%)
	3.50 ± 0.31
	3.83 ± 0.17
	3.66 ± 0.11

	Crude protein (%)
	19.56 ± 0.27
	11.63 ± 0.21
	11.74 ± 0.27

	Fat content (%)
	3.49 ± 0.45
	2.38 ± 0.13
	2.45 ± 0.18

	Crude fibre (%)
	3.00 ± 0.17
	3.23 ± 0.10
	3.53 ± 0.11

	Metabolisable energy (kcal/kg)
	2757.7
	2363.9
	2373.2


* At: Feed containing 100% wheat bran; A25: Feed containing 25% cashew apple bagasse; A50: Feed containing 50% cashew apple bagasse.

3.2. Daily feed intake and the consumption index 
[bookmark: _Hlk236658109]The mean values for daily feed intake and feed conversion ratios during the experimental period for the three experimental diets are shown in Table 4. The quail groups fed diets At, A25 and A50 consumed 17.48 ± 3.77 g/day, 19.76 ± 3.43 g/day and 17.44 ± 4.43 g/day, respectively, during the growth phase. Statistical analysis revealed higher feed intake (19.76 ± 3.43 g/day) in animals fed diet A25 (Tukey’s test, P = 0.03) during the growth phase. However, feed intake in the At (21.66 ± 0.97 g/day) and A50 (21.16 ± 1.4 g/day) groups did not differ significantly according to Tukey’s test (P = 0.57) during the finishing phase. Despite slightly lower values in the control group (19.32 ± 3.55 g/day) and the A50 group (19.07 ± 3.89 g/day) than in the A25 group (20.89 ± 2.98 g/day), average feed intake throughout the entire experimental phase did not differ significantly among the diets (Tukey’s test, P = 0.79).
As regards the consumption indices (CI) for the three diets, these were 2.81 ± 0.18 (At), 4.66 ± 1.49 (A25) and 6.54 ± 2.01 (A50) during the growth phase, with significantly lower CI values (P = 0.05) for the At and A25 diets. During the finishing phase, they all differed statistically (Tukey’s test, P = 0.05), with the highest value observed in the A50 diet (4.53 ± 0.46) and the lowest in the control diet (2.96 ± 0.03). Throughout the experimental phase, feed conversion ratios were lower in animals fed the control (2.88 ± 0.14) and A25 (3.94 ± 1.22) diets and higher (Tukey’s test, P = 0.05) in those fed the A50 diet (5.54 ± 1.71).
Table 4. Feed intake and feed conversion ratio of quails on three different diets
	Rearing period in days of age
	At
N=90
	A25
N=90
	A50
N=90
	P-value

	
	Ingested food (g/j)
	

	Growth (15 à 28 days)
	17.48 ± 3.77a
	19.76 ± 3.43b
	17.44 ± 4.43a
	0.03

	Finish (29 à 42 days)
	21.66 ± 0.97a
	22.33 ± 1.39a
	21.16 ± 1.47a
	0.57

	Breeding (15 à 42 days)
	19.32 ± 3.55a
	20.89 ± 2.98a
	19.07 ± 3.89a
	0.79

	
	Consumption indice
	 

	Growth (15 à 28 days)
	2.81 ± 0.18a
	4.66 ± 1.49ab
	6.54 ± 2.01b
	0.05

	Finish (29 à 42 days)
	2.96 ± 0.03a
	3.23 ± 0.09b
	4.53 ± 0.46c
	0.05

	Breeding (15 à 42 days)
	2.88 ± 0.14a
	3.94 ± 1.22a
	5.54 ± 1.71b
	0.05


* At: Feed containing 100% wheat bran; A25: Feed containing 25% cashew apple bagasse; A50: Feed containing 50% cashew apple bagasse. Values denoted by different letters within the same row are statistically different (Tukey’s test, P < 0.05).
3.3. Effect of diets on weight parameters in meat quails
3.3.1. Effect of diets on live weight
The live weights of the animals according to the three diets throughout the experiment are shown in Figure 1. Regardless of the type of feed, the live weights of the animals increased steadily until the end of the rearing period. However, at the end of the rearing period, the quails fed the control diet had a mean live weight (214.56 g) that was significantly higher (Tukey’s test, P = 0.001) than those fed the other diets: 189.06 g (A25) and 140.82 g (A50).

Figure 1: Effect of diets on live weight in meat quail
* At: Feed containing 100% wheat bran; A25: Feed with 25% cashew apple bagasse incorporated; A50: Feed with 50% cashew apple bagasse incorporated; N=90 for each feed
3.3.2. Effect of different diets on the average daily weight gain of quails
The average daily weight gains for the experimental period are shown in Table 5. Animals fed the control diet and diet A25 had average daily weight gains of 6.75 ± 0.83 g/day and 5.81 ± 1.85 g/day, respectively. Animals fed diet A50 recorded a significantly lower average daily weight gain (3.86 ± 1.42 g/day), as determined by Tukey’s test (P = 0.05).
Table 5. Effect of different diets on average daily weight gain
	Weight parameters
	At
N=90
	A25
N=90
	A50
N=90
	P-value

	Initial live weight (g)
	29,74 ± 0,66
	

	Final live weight (g)
	214,56 ± 1,41a
	198,77 ± 1,78b
	140,07 ± 1,86c
	0,001

	Average Daily Gain 
	6,75 ± 0,83a
	5,81 ± 1,85a
	3,86 ± 1,42b
	0,05


* At: Feed containing 100% wheat bran; A25: Feed with 25% cashew apple bagasse incorporated; A50: Feed containing 50% cashew apple bagasse; Values denoted by different letters within the same row are statistically different (Tukey’s test, P < 0.05).
4. discussion
The cashew apple bagasse used in this study had a high total carbohydrate content (709.2 g/kg) and a high metabolisable energy content (3.335 kcal/kg). These results indicate high energy potential. These observations are consistent with evidence that household wastes and crop residues used in livestock feeding can provide substantial metabolisable energy (Onwuka et al., 1997). However, the crude protein content remains moderate (105.7 g/kg), which limits its use as a primary source of protein. When this material is incorporated into quail diets, a progressive imbalance in nutritional intakes is observed depending on the level of inclusion. Thus, in the 25 per cent diet (A25), the crude protein level fell to 11.63 per cent and to 11.74 per cent in A50, compared with 19.56 per cent in the control diet (At). This significant reduction in protein, an essential component for muscle growth and organ development (Alabi & Adedokun, 2025), could constitute a major limiting factor for zootechnical performance. Furthermore, the lower fat content of the A25 and A50 diets compared with the control diet results in a reduction in overall energy content. According to Imari et al. (2025), weight gain in chickens increases as the amount of metabolisable energy in their feed increases. Yang et al. (2026) made similar observations in their studies on broiler chickens.
Data on daily feed intake revealed no significant difference during the finishing phase, in contrast to the growth phase. This observation is thought to be due to compensatory feed intake. Indeed, monogastric animals may adjust their feed intake to meet their energy requirements (Oraye & Malto, 2023). Research has shown that feed composition affects feed intake in poultry. Indeed, Oktariansyah and Kamal (2026) state that a balanced formulation promotes better feed intake and increased growth. Furthermore, throughout the rearing period, the animals fed diets A25 and A50 consumed amounts of feed that did not differ significantly from that of the control group. This could be due to the low level of insoluble fibre in these diets. Jha and Mishra (2021) stated that dietary fibre helps maintain the integrity of the small and large intestines by strengthening the structure and functions of the mucosa and by increasing the population and diversity of commensal bacteria in the gastrointestinal tract. This could improve digestion and, consequently, feed intake. These observations are corroborated by Vivares et al. (2025), who state that dietary fibre has positive effects when incorporated into broiler feed at levels of up to 10 per cent. However, these authors state that dietary fibre should be incorporated in moderate quantities. Conversely, the A50 group, which showed lower feed intake during the growth phase, may indicate a negative effect of the dietary fibre present in this feed. Responses to dietary fibre depend on fibre type, particle size and inclusion level, which can affect feed intake and growth performance (Tejeda & Kim, 2021). 
The feed conversion ratio (FCR), a key indicator of feed efficiency, deteriorated significantly with the increasing inclusion of bagasse. During the growth phase, the FCR increased as the proportion of cashew apple bagasse in the diet rose. This deterioration could be attributed to the low protein content of the A25 and A50 diets, as revealed by the chemical analysis of the feed.
Although diet A50 showed higher values, feed intake alone should not be interpreted as evidence of improved feed efficiency. Feed efficiency reflects the capacity to convert ingested feed into body growth and is commonly expressed through the feed conversion ratio (Zampiga et al., 2021). The results obtained in this study for animals in groups At and A25 were broadly similar to those reported by Benagrouba (2022), who recorded values of 3.36 for females and 2.65 for males during the finishing phase in quails. For diet A50, the CI was broadly similar to the values reported by Benagrouba (2022), namely 5.03 for female quails and 4.05 for male quails throughout the rearing period. 
The effect of the diets on the weight gain of quails was particularly marked. Quails on the control diet reached a final weight of 214.56 g, compared with 189.06 g (A25) and 140.82 g (A50), demonstrating a significant decrease as the bagasse content increased. The average daily weight gain (ADG) followed the same trend, falling from 6.75 g/day (At) to 5.81 g/day (A25) and then to 3.86 g/day (A50). This reduction could be explained by insufficient protein intake and lower nutrient digestibility in the experimental groups. Furthermore, the low ADG recorded with the A50 diet could also indicate poor palatability of the ration or the presence of antinutritional compounds such as tannins in the bagasse (Reina et al., 2022), which could impair the absorption of essential nutrients. According to Bamba et al. (2023), dried cashew apples contain tannins, phytates and oxalates, which act as anti-nutritional factors in animal feed. These factors may render the nutrients in the feed unavailable, thereby leading to a low average daily gain in treatment group A50. According to Djinandji et al. (2022), the presence of tannins in the feed can lead to a reduction in feed intake as well as a decline in the animals’ zootechnical performance. However, the average daily weight gains across the three treatment groups were higher than the value of 3.69 ± 0.70 g/day reported by Ouaffai et al. (2018) during the growth phase in quails. Earlier work in Japanese quail showed that growth response is sensitive to dietary protein level (Vohra & Roudybush, 1971), supporting the importance of adequate protein supply during growth.
5. Conclusion

The findings indicate that cashew apple bagasse is a fibre- and carbohydrate-containing agro-industrial by-product whose dietary effects in meat quails depend on the level of incorporation. Across the full experimental period, mean feed intake did not differ significantly among the three diets. The feed conversion ratio obtained with 25% incorporation was comparable to that of the control diet, whereas the 50% diet produced the highest feed conversion ratio. Weight-related responses were less favourable as bagasse inclusion increased: the control group attained the highest final live weight, and average daily gain declined from the control diet to A25 and then A50. Under the conditions evaluated, neither 25% nor 50% incorporation improved weight performance relative to the control diet. These findings do not establish an optimal inclusion level. Further work should therefore examine lower and more closely spaced inclusion levels and evaluate performance using nutritionally balanced diets. Such studies would help clarify the level at which cashew apple bagasse can be incorporated without compromising feed efficiency or growth performance in meat quails.

LIMITATIONS
This study has certain limitations. The experimental diets were neither isoenergetic nor isoproteic, which means that the observed effects cannot be attributed exclusively to the inclusion of cashew apple bagasse. Furthermore, the antinutritional factors in the bagasse (tannins, phytates and oxalates) and nutrient digestibility were not determined, limiting the interpretation of the mechanisms responsible for the variations in zootechnical performance. Moreover, only two inclusion levels (25% and 50%) were evaluated during the growth phase, with no economic analysis or assessment of digestive and physiological parameters. Further research incorporating isoenergetic and isoproteic diets, multiple inclusion levels, characterisation of anti-nutritional compounds, an assessment of digestibility and a cost-benefit analysis will help to define the potential of cashew apple bagasse in quail feed more clearly.
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