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Influence of Acacia nilotica Seed Inclusion on Growth and Carcass Characteristics of Cobb 500 Broilers
Abstract
This study investigated the effects of dietary inclusion of Acacia nilotica seed as a feed supplement on the growth performance and carcass characteristics of broiler chickens. The experiment was conducted with 144 broiler chicks, distributed into four treatment groups (TAN0, TAN3, TAN6 and TAN9) with three replicates of 12 birds each. The dietary treatments were based on different levels of A. nilotica seed meal supplementation. The results showed no significant difference in the overall average daily gain across treatments (P = 0.1227). However, significant differences were observed during weeks 1, 3, and 4 (P = 0.0072, 0.0434 and 0.0468, respectively). The feed conversion ratio was significantly influenced by the treatments (P < 0.05, on average). The group with the A. nilotica seed meal (TAN3) had a significantly lower FCR (1.49±0.13) compared to the other groups (TAN0, TAN6 and TAN9), which were approximately 2.1–2.2. Live weight was also significantly affected by the treatments (P = 0.0325), with Group TAN3 showing the highest weight. Regarding carcass characteristics, live weight was significantly affected by treatment (P = 0.0325), but carcass weight (P = 0.1148) and relative carcass weight (P = 0.1967) were not significantly different. There were significant differences in the weight of the heart (P = 0.0216) and neck (P = 0.0149). The study concluded that while A. nilotica seed supplementation did not significantly improve overall growth performance, it did significantly enhance feed efficiency. The study found that a low dose, particularly the 3% inclusion level (TAN3), acted as a highly effective booster. Ultimately, selling the heavier bird at a price reflecting its quality generates enough extra revenue to ensure the TAN3 group achieves the greatest net profit, maximizing the final earnings of the operation.
Keywords: Acacia nilotica, broiler chicken, growth performance, feed supplementation.
1. Introduction
Poultry meat has become the most widely consumed type of meat globally, largely because it is seen as a healthier and more affordable alternative to red meat. Current data suggests that poultry accounts for around 90% of global meat consumption when compared to red meat, highlighting the critical role chicken production plays in feeding a rapidly increasing global population (Iqbal et al., 2024). With ongoing population growth, the worldwide demand for poultry is expected to keep rising, placing significant pressure on the poultry industry to implement more sustainable and ethically responsible farming practices (Sikiru et al., 2024). In Africa 2022, Africa's total poultry population was estimated at 2.425 billion birds, with chickens occupying the vast majority at 2.352 billion, or 97.0% of the total bird population. The remaining population consisted of 32 million turkeys, 22 million geese, and 19 million ducks. Regionally, the chicken population was most concentrated in Northern Africa, which accounted for 34%, closely followed by Western Africa at 33%. Eastern Africa held 18% of the chickens, while Southern Africa and Central Africa contributed the smallest shares, at 8% and 7% respectively (Guèye, 2025). Livestock statistics indicate that poultry constitutes the largest segment of the animal population. It is estimated that nearly 80% of these birds are raised in rural areas under traditional free-range systems. These chickens are not only a valuable source of animal protein through meat and egg production but also serve as an accessible source of income for many rural households (Abubakar et al., 2022).

Chicken farming has become one of the fastest-growing agricultural sectors in Cameroon, contributing significantly to both rural and urban economies, it serves as a vital source of income and essential nutrients for the population, compared to other livestock, poultry production is generally faster, more cost-effective, and more accessible, making it a popular choice among farmers and consumers alike. This represents 17% of the average annual meat consumption per capita, which is about 13.07 kg (MINEPIA, 2023). The poultry industry plays a key role in the Cameroonian economy, not only by improving food security but also by supporting livelihoods. Many households depend on chicken farming and sales as a reliable source of income. The industry is responsible for creating over 320.000 jobs and currently meets about 14% of the country’s animal protein requirements (Chanceline, 2019).

Acacia nilotica is a tree commonly found in tropical regions and known for its rich content of bioactive compounds that may support poultry health and performance (Sikiru et al., 2024). Belonging to the Fabaceae family, A. nilotica is widely cultivated across subtropical and tropical Africa 
 ADDIN EN.CITE 

(Abdel-Wareth et al., 2023)
. Often referred to as the gum arabic tree, it has a long history of use in traditional medicine for treating various ailments. It is recognized for its antibacterial, anti-inflammatory, antioxidant, anti-cancer properties and contribute to improved disease resistance and overall health in broiler chickens (Mazid et al., 2011; Ahmed et al., 2023). Traditionally, A. nilotica has been used for managing conditions such as fevers, coughs, diarrhea, hemorrhages, and eye infections, among others. It is also known for therapeutic actions such as being a diuretic, antispasmodic, and nerve stimulant (Sikiru et al., 2024). Studies have confirmed that various parts of the tree, including the leaves and bark, contain numerous beneficial compounds such as tannins, flavonoids, alkaloids, essential oils and amino acids like lysine, methionine, and tryptophan. The plant is also rich in key minerals like iron, potassium, magnesium and phosphorus (Abbasian et al., 2015). While the leaves and bark of A. nilotica have been relatively well-studied, particularly for their positive effects on poultry growth and meat quality. This is limited information about the potential benefits of the seeds, especially within the Cameroonian context. Therefore, this study was conducted to evaluate the effect of A. nilotica seeds as feed supplement on productivity of broiler chicken in order to increase production. 
2. Materials and Methods
2.1 Site and study period

This study was conducted during the February 28, 2025 to the August 28, 2025 in a farm located in Bini, Ngaoundéré 3ème in the Adamawa Region of Cameroon (Figure 1). Ngaoundéré is a transitional zone between the northern lowlands and the southern Cameroonian plateau. This position gives it a Sudano-Guinean climate with an 8-month rainy season, from April to November, and a 4-month dry season, from December to March. The vegetation cover consists of Sudano-Guinean shrub savannas. Annual rainfall oscillates between 900 and 1500 mm, and average temperatures varies from 23-25°C (Mingoas et al., 2017).
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Fig. 1. Localization of study area

2.2 Acacia nilotica seeds

Acacia nilotica fruits
 were harvested the Northern region of Cameroon, and we
 waited for their arrival to Ngaoundéré. It was proceeded the peeling of the seeds separating the pods from the seeds. Once the seeds were completely separated from the pods, the pods were then soaked and dried for the purposes of removal of impurities and anti-nutritive properties then processed through a grinding mill to obtain the power form of the seeds (Figure 2).
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Fig. 2. Acacia nilotica seeds (A) and pods (B)
2.3 Experimental animal
144-day old Cobb 500 chicks were obtained from SPC Ngaoundéré and were raised as one band for 14 days, and after the 14 days, they were separated into 4 different groups with 36 birds each and each group had three repetitions made up of 12 birds each. The division of the birds into the different groups was done randomly not taking into consideration sex.

2.4 Housing of the Cobb 500 broiler chickens

Before the arrival of the chickens, a building of 50 m² dimension build mud blocks was purchased and thoroughly emptied and cleaned and disinfected completely from the floor, to the walls and the roof by pulverization. The disinfection was done 2 weeks before the arrival of the chicks to the farm and for those 2 weeks the building remained closed. The building was divided into two parts a section for heating while the other 12 lodges were made on the other side. Each lodge was 1.5 m² and could keep 12 fowls; each lodge possessed a drinker and a feeder.
2.5 Experimentation

For this study, one hundred fourteen (114) chicks were all heated with the aid of charcoal from day one till the fourteenth day in a brooding space built with plastic badges and they were fed with their formulated feed containing all the necessary components that were required for their proper growth. On the fifteenth (15) day, the one hundred and forty-four birds were then separated into four groups of 36 birds each which corresponded to 4 different treatments; the distribution of the birds into different groups was done randomly. Each group was divided into three sub-groups which contained twelve (12) birds. The amount of supplement added in the feed of the birds was 0%, 3%, 6% and 9%  (Table 1) of pod supplement for different groups for 28 days every day (Iqbal et al., 2024).

Table 1. Experimental distribution of groups
	Treatment group
	TAN0
	TAN3
	TAN6
	TAN9

	Acacia nilotica seed (%)
	0
	3
	6
	9

	Repetition groups
	3
	3
	3
	3

	Chicks per sub-group
	12
	12
	12
	12

	Total number of chicks
	36
	36
	36
	36


They were provided with feed on a daily basis. The amount of feed offered and the quantity refused were carefully recorded each day to determine actual intake. All groups received identical management and treatment under a strict prophylaxis protocol. The only variation among the groups was the percentage level of supplement inclusion in their respective diets. (Figure 3).
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Fig. 3. Arrangement of the different groups (A: chickens;  B: difference groups )
3. Evaluation the zootechnical parameters

3.1 Feed consumption 

 The quantities of feed offered were weighed both in the morning and evening before distribution using an SF-400 electronic scale (10,000 g capacity; 1 g precision). Refusals from each experimental group were also recorded and totaled each morning. Individual food consumption was calculated by taking the difference between the quantity of food distributed during the week and the refusals during the same week, then dividing the total by the number of subjects.

3.2 Average daily gain
The animals 
were weighed using an SF-400 electronic scale 
on the first day of the experiment and at the end of each week. The average daily gain per week was obtained by taking the difference between two consecutive weekly body weights and then dividing by the number of days in the week to obtain the average daily gain in days.
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3.3 Feed conversion ratio
Weekly feed conversion ratio was calculated by dividing the amount of feed consumed each week by the weight gain for the same week. At the end of the experiment, 12 birds were slaughtered one from each sub-group; the selections of the bird were done randomly. Before slaughtering, the live weight of each bird was taken and after slaughtering took the weights of each bird before dressing and after dressing and proceeded to weighing the different organs of the birds (gizzard, liver, heart, kidneys and lungs). Also, weighed the different body parts of the fowl
 (head, neck, breast, wings, thigh, drumstick and the back).
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3.4 Carcass yield
Expressed in percentage, carcass yield was obtained from data relating to live weight at slaughter and carcass weight, using the following formula.
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3.5 Relative proportions of organs

          Expressed in percentage (%), 
the relative proportions of organs were obtained from data relating to the weight of each organ and that of the carcass, using the following formula.
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3.6 Statistical analysis

Data were subjected to one-way analysis of variance (ANOVA) using the general linear model. When significant differences existed between treatments, means were separated at the 5% significance level. The stat graphics 19-X64 software 
was used for this purpose.

4. Results


4.1 Impact of Acacia nilotica seed supplement on the growth performance of broiler chickens

4.1.1 Effects of Acacia nilotica seed supplement on the average daily weight gain 
of broiler chickens
In the provided table, the results demonstrate the effects of the treatments on the average daily weight gain of broiler chickens
. The P-value of 0.3932 for the overall average
 indicates that there is no statistically significant difference in the average daily gain between the groups. However, there were significant differences in weeks 1, 3 and 4 (P-values of 0.0072, 0.0434 and 0.0468, respectively).
Table 2. The effects of supplemen
t on the average daily gain of broiler chickens
	
	Average Daily Gain(g)

	WEEK
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	WEEK 1
	481.50±46.84a
	588.89±13.12b
	473.47±39.63a
	502.50±54.91a
	18.16
	0.0072

	WEEK 2
	358.91±103.90a
	396.67±55.22a
	347.5±121.97a
	334.53±68.38a
	52.76
	0.3932

	WEEK 3
	523.78±43.76b
	515.11±37.75b
	412.25±69.81a
	404.67±56.93a
	30.89
	0.0434

	WEEK 4
	613.29±64.79a
	789.00±5.64b
	708.82±36.0ab
	598.79±123.13a
	41.53
	0.0468

	Average
	490.58±35.41a
	539.08±31.99a
	477.18±52.5a
	468.46±58.02a
	26.38
	0.1227


a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.1.2 Effects of supplement on the Feed Intake of broiler chickens
In the provided table, the results demonstrate the effects of the treatments on the feed intake of broiler chickens. The feed intake of the chickens was not significantly influenced by the different levels of supplementation, as the overall P-value is 0.4398. However, the group denoted as TAN0 exhibited a significantly higher feed intake (645.72±5.72 g/b) compared to the group TAN6 (595.00±42.89 g/b) in week 1, as indicated by the P-value of 0.1985.

Table 3. The effects of supplement on the Feed Intake of broiler chickens
	
	Feed Intake (g)

	WEEK
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	WEEK 1
	645.72±5.72b
	614.99±6.26ab
	595.00±42.89a
	606.39±31.19ab
	15.52
	0.1985

	WEEK 2
	689.94±23.69a
	703.47±20.34a
	689.25±40.94a
	712.01±76.23a
	26.56
	0.8916

	WEEK 3
	918.33±94.2a
	875.97±137.90a
	910.97±65.54a
	1026.40±41.49a
	53.16
	0.2880

	WEEK 4
	964.56±69.72a
	950.61±76.82a
	984.17±44.78a
	1021.71±53.70a
	36.12
	0.5621

	Average
	804.64±36.07a
	786.26±54.09a
	794.09±32.92a
	841.62±43.21a
	24.46
	0.4398


a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.1.3 The effects of supplement on the Feed Consumption Ratio of broiler chickens
In the provided table, the results demonstrate the effects of the treatments on the feed consumption ratio of broiler chickens. The feed consumption ratio was significantly influenced by the treatments across all weeks and on average (P < 0.05). On average, the group denoted as TAN3 exhibited a significantly lower feed consumption ratio (1.53±0.13) compared to the groups TAN0 (2.11±0.03), TAN6 (2.19±0.22) and TAN9 (2.23±0.05).

Table 4. The effects of supplement on the Feed Consumption Ratio of broiler chickens

	
	Feed Consumption Ratio

	WEEK
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	Week 1
	2.11±0.03b
	1.49±0.13a
	2.19±0.22b
	2.23±0.05b
	0.0746
	0.0003

	Week 2
	2.28±0.17b
	1.72±0.19a
	2.37±0.33b
	2.29±0.05b
	0.1206
	0.0172

	Week 3
	2.43±0.08b
	1.64±0.19a
	2.26±0.17b
	2.54±0.36b
	0.1283
	0.0046

	Week 4
	1.99±0.22b
	1.27±0.18a
	2.36±0.45b
	2.21±0.15b
	0.1591
	0.0055

	AVERAGE
	2.21±0.03b
	1.53±0.13a
	2.29±0.22b
	2.32±0.06b
	0.0745
	0.0003


a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.2 Impact of the Acacia nilotica seed supplement on the carcass characteristics

4.2.1 Effects of supplement on the Carcass Characteristics of broiler chickens
In the provided table, the results demonstrate the effects of the treatments on the carcass characteristics of broiler chickens, including Live Weight, Carcass Weight, and Relative Carcass Weight. The live weight was significantly influenced by the treatments (P = 0.0325), with group TAN3 having the highest average weight. The carcass weight and relative carcass weight, however, did not show a statistically significant difference among the groups (P = 0.1148 and P = 0.1967 respectively).

Table 5. The effects of supplement on the carcass characteristics of broiler chickens
	
	Carcass Characteristics

	
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	LW (g)
	2178.33±202.13a
	2237.00±70.02a
	2033.33±210.97a
	1956.67±70.946b
	89.12
	0.0325

	CW (g)
	1551.33±171.82a
	1843.33±66.71a
	1445.00±231.23ab
	1403.33±38.14b
	86.07
	0.1148

	RC (%)
	71.23±1.08a
	75.63±0.74ab
	75.68±3.78ab
	71.72±1.65b
	1.25
	0.1967


a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probabilit; LW: Live Weight; CW: Carcass Weight; RC: Relative Carcass Weight

4.2.2 The effects of supplement on the gizzard before and after cleaning

In this table, the results show the effects of the treatments on the gizzard weight before feeding. There was no statistically significant difference in gizzard weight among the groups, as the P-value is 0.2730. In this table, the results show the effects of the treatments on the gizzard weight after treatment. The P-value of 0.3467 indicates that the treatments did not have a statistically significant effect on the gizzard weight after the treatment.

Table 6. The effects of supplement on the gizzard before and after cleaning
	
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	Gizzard (bft cleaning)
	5.14±0.48a
	4.49±0.79a
	4.05±0.66a
	4.87±0.68a
	0.38
	0.2730

	Gizzard (aft cleaning)
	3.59±1.22a
	2.79±0.48a
	2.58±0.35a
	2.76±0.24a
	0.39
	0.3467


Bf (before); aft (after); a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.2.3 The effects of supplement on different organs

Table 7 below shows the effects of the treatments on various organ weights and intestinal length. There was no statistically significant difference in head weight among the groups, with a P-value of 0.0578. Similarly, leg weight did not differ significantly between the groups, as indicated by a P-value of 0.4097. In contrast, heart weight showed a statistically significant difference among the groups (P = 0.0216), with group TAN0 having a significantly higher heart weight than Groups TAN3 and TAN9. Neck weight also showed a statistically significant difference, with a P-value of 0.0149; group TAN0 had a significantly higher neck weight than groups TAN3, TAN6, and TAN9. Liver weight differences were not statistically significant (P = 0.1015), nor were the differences in kidney weight (P = 0.8795). Lastly, there was no statistically significant difference in intestinal length among the groups, as shown by a P-value of 0.3271.

Table 7. The effects of supplement on different organs

	
	Relative weight of different organs (g)

	Organs
	TAN0
	TAN3
	TAN6
	TAN9
	SE
	P

	Head
	3.47±0.13b
	2.95±0.13a
	2.83±0.46a
	2.82±0.21a
	0.16
	0.0578

	Neck
	7.21±0.19b
	4.98±0.97a
	5.35±0.99a
	5.08±0.18a
	0.41
	0.0149

	Leg
	6.57±0.46a
	5.51±0.41a
	5.77±1.38a
	5.50±0.72a
	0.48
	0.4097

	Heart
	0.69±0.11b
	0.47±0.03a
	0.61±0.08ab
	0.48±0.08a
	0.05
	0.0216

	Liver
	2.44±0.55b
	1.72±0.06a
	2.01±0.24ab
	2.13±0.05ab
	0.18
	0.1015

	Kidney
	0.48±0.12a
	0.44±0.21a
	0.40±0.09a
	0.40±0.11a
	0.08
	0.8795

	Intestinal Weight
	7.31±1.63a
	5.09±1.40a
	5.25±1.18a
	5.37±1.39a
	0.82
	0.2565

	Intestinal length
	15.02±1.65a
	11.47±2.03a
	13.16±3.44a
	12.83±0.65a
	1.26
	0.3271


a, b, ab: The means of each line with different letters which are significantly different (P < 0.05), TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.2.4 The effects of supplement on the abdominal fat
In this figure, the results show the effects of the treatments on the abdominal fat weight. With a P-value of 0.7541, there was no statistically significant difference in abdominal fat weight among the groups.
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Fig. 4. The effect of treatment on the abdominal fat

TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; SE: Standard Error; P: Probability

4.2.5. The effects of supplement on the cost of feed consumption per fowl
In this table, the results demonstrate the effects of the treatments on the cost of feed consumed per fowl. There was no statistically significant difference in the cost of feed consumption among the groups, as indicated by the P-value of 0.6439.

Table 8. The effects of supplement on the Cost of feed consumption per fowl

	Particulars
	TAN0
	TAN3
	TAN6
	TAN9

	Day old chicks (frs/b)
	540
	540
	540
	540

	Feed consumed (kg/b)
	3.93
	3.83
	3.88
	3.99

	Price/kg
	400
	400
	400
	400

	Feed cost (frs)
	1572
	1532
	1552
	1596

	Acacia nilotica (frs)
	0
	250
	400
	700

	Medication /vaccination (frs)
	250
	250
	250
	250

	Labor cost (frs)
	75
	75
	75
	75

	Total cost (frs)
	2437
	2647
	2817
	3161

	Final lbw (kg)
	2.07
	2.24
	2.03
	2.06

	Marketing price (frs)
	1500
	1500
	1500
	1500

	Total income (frs)
	3000
	3200
	3000
	3000

	Net profit (frs)
	563
	553
	183
	-161


TAN0: Treatment Acacia nilotica 0%; TAN3: Treatment Acacia nilotica 3%; TAN6: Treatment Acacia nilotica 6%; TAN9: Treatment Acacia nilotica 9%; frs: Francs CFA; frs/b: Francs CFA per bird.

5. Discussion
The use of plant-based feed additives or phytogenic, in broiler production is a growing area of research aimed at finding sustainable and cost-effective alternatives to conventional feed sources and antibiotic growth promoters. Acacia nilotica, a plant with high crude protein content and abundance in many parts of Africa, has been identified as a potential protein source. The cumulative results regarding the impact of A. nilotica on broiler growth performance are varied across different studies, largely depending on the part of the plant used (seed, leaf, pod or bark of tree), the inclusion level and the duration of the trial (Hidayat et al., 2021). Our study did, however, observe significant differences in ADG during specific periods, namely weeks 1 (P = 0.0072), 3 (P = 0.0434) and 4 (P = 0.0468), suggesting that the effects of the supplement are transient and age-dependent. The live weight was also significantly affected (P = 0.0325), with the group TAN3 showing the highest weight at the end of the trial. Similarly, the study by Sikiru et al. (2024), which used a combination of A nilotica leaves and seeds, reported a significant positive impact on growth performance. The group fed a diet containing both leaves and seeds showed the highest body weight, total feed intake and weight gain at the end of the 8 week period. This positive outcome may be attributed to the synergistic effects of compounds from both the leaves and seeds. Zahid et al. (2023) observed also supports a positive effect, as their experiment on A. nilotica bark extract as an alternative to antibiotic growth promoters found improvements in growth performance and intestinal morphology. Conversely, the study by Iqbal et al. (2024) on A. nilotica pods found that increasing levels of supplementation negatively impacted growth. The control group had the highest cumulative weight gain and feed intake, while the group with the highest supplementation (12%) showed the lowest. This negative effect is likely due to the high concentration of tannins in the pods, which can decrease the palatability of the feed and interfere with nutrient digestion at high inclusion rates (Ng’ambi et al., 2009). The pods have more tannin compared to the seeds and this difference in tannin concentration leads to a different effect on digestibility (Ng’ambi et al., 2009
). The higher tannin content in the pods is associated with a negative impact on digestibility and growth performance, as this compound interferes with nutrient absorption (Kolobé et al., 2022). Iqbal et al. (2024) noted that the use of A. nilotica pods led to a decrease in growth due to the high concentration of tannins. In contrast, the lower concentration of tannins in the seeds, as well as the presence of other beneficial compounds, does not have the same negative effect on digestibility. Instead, in our research, we found out that the seed meal significantly improved the FCR (P < 0.05), which indicates that the chickens were able to utilize their feed more efficiently, with the group receiving A. nilotica seed meal 3% having a significantly lower FCR (1.53±0.13) compared to the other groups. Sikiru et al. (2024) were found the most efficient feed to gain ratio in the group supplemented with both leaves and seeds (3%) at lower levels of supplementation. Similar observations have been made by Iqbal et al. (2024). This suggests that at certain concentrations, the compounds in A. nilotica may improve the efficiency with which broilers utilize their feed, despite potentially reducing overall feed intake.

The effects on carcass characteristics also vary. Iqbal et al. (2024) study on A. nilotica pods found that the control group had the highest carcass weight, while 12% group had the lowest. This is a direct consequence of the reduced growth performance observed at high inclusion rates. Our study however, reported that live weight was significantly affected by treatment (P = 0.0325), with group TAN3 having the highest average live weight 2237.00±70.02 which is a key indicator of overall growth. Zahid et al. (2023) study on bark extract also investigated carcass characteristics, providing another point of comparison, particularly on the effects of different parts of the plant on different organs with significant differences in the weight of heart (P = 0.003) and wings (P = 0.052).

Furthermore, according to our findings a low dose of 3% A. nilotica acts as a highly effective booster for broiler chickens, fundamentally improving how they use their feed. While the total cost of production increases slightly for the TAN3 group. The birds in the TAN3 group were the most efficient at turning feed into meat, requiring far less feed to gain one kilogram of weigh compared to the control group. This biological advantage translates directly into the heaviest birds and a higher selling price, but does not lead to the greater net profit compared to the control group. The overall economic decision hinges on how the birds priced. In simple terms, adding the 3% A. nilotica makes the operation more expensive to run day-to-day, but the superior bird you sell at the end generates enough extra money to make the investment worthwhile and maximizes your final earnings.
6. Conclusion
This investigation was to determine the feasibility, safety and optimal economic inclusion level of whole Acacia nilotica seed meal as a feed supplement in commercial broiler chicken diets, specifically testing four distinct inclusion levels 0%, 3%, 6% and 9%. The evaluation of performance parameters during the grower and finisher phase (Day 15 to Day 42) revealed a significant inverse relationship between the inclusion rate and productive efficiency, particularly at the highest tested level. 
A vital finding across all groups, including the 9% level, was the 0% mortality rate observed throughout the entire experimental period, explicitly concluding that the whole A.  nilotica seed meal, as processed and at all tested concentrations, does not harbor acute lethal toxicity to the birds. This result is crucial for commercial application, as it explicitly confirms that even at the maximum tested inclusion level, the proportionate quality and market yield structure of the carcass remain unaltered, and meaning the substitution primarily affects the rate of weight accumulation rather than the fundamental meat-to-bone ratio. The commercial viability and optimal dietary recommendation was drawn from the economic analysis, which successfully integrated the biological performance data with the feed formulation costs. 
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