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ABSTRACT
Feeding trial was conducted for 8weeks, toevaluated the effect of graded levels of Chromolaena odorata (Siam weed) leaf meal supplement (COLMS) on growth performance, apparent nutrient digestibility, and carcass characteristics of growing pigs. Thirty-two Large White growing pigs (mean initial weight: 20.84 ± 1.00 kg) distributed into four treatment diets in a Completely Randomized Design (CRD). COLMS replaced soybean meal at control (0g soybean), diet2 (50g soybean), diet3 (100 g soybean), and diet4 per kilogram of diet (150gsoybean), with each treatment replicated four times (two pigs per replicate). Growth performance indices were analyzed by one-way ANOVA and Duncan's multiple range test (p < 0.05). Mean final live weight and total live weight gain were significantly (p < 0.05) higher in diets 3 (100g) and 4 (150g) compared to those on the control and diet 2. Weekly weight gain, feed intake, and feed conversion ratio were not significant (p > 0.05). Apparent digestibility of dry matter, crude protein, crude fibre, ash, and nitrogen-free extracts differed significantly (p < 0.05) across treatments, while ether extract digestibility was non-significant. Carcass parameters including live weight, dressing percentage, bled, dehaired, and eviscerated weights were significantly (p < 0.05) influenced. Supplementation with Siam weed leaf meal at 100–150 g/kg diet as a partial replacement for soybean meal enhanced growth performance, nutrient utilization, and carcass yields of growing pigs. The incorporation of COLMS into swine rations holds promise as a cost-effective strategy to reduce dependence on expensive conventional feedstuffs.
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1. INTRODUCTION
Pig production is a rapidly expanding livestock enterprise across sub-Saharan Africa, driven by increasing consumer demand for affordable animal protein (Khanal et al., 2022; Ma & Yin, 2024). In Nigeria, swine farming has evolved from a smallholder subsistence activity to a commercially significant sector, contributing meaningfully to food security, income generation, and rural economic development (Braamhaar et al., 2025; Iwegbu et al., 2022). Pigs are particularly valued for their biological efficiency, high fecundity, rapid growth rate, and superior feed conversion ratio relative to most other livestock species (Bharati et al., 2022; Drewnowski, 2024).
Despite this potential, the sustainability and profitability of pig production in Nigeria remain severely constrained by the high cost and scarcity of conventional feed ingredients, especially energy and protein sources such as maize, soybean meal, and fish meal. Competition between humans and animals for these staple resources continues to intensify with growing population pressures (Gopi&Balakrishnan, 2022; Ikhajiagbe et al., 2022). These challenges necessitate the exploration of locally abundant, non-conventional feedstuffs that are nutritionally adequate and economically viable.
Siam weed (Chromolaenaodorata), locally known as Awolowo weed in southern Nigeria, is an invasive, fast-growing herbaceous plant widely distributed in humid tropical and subtropical regions (Amulu et al., 2023). Proximate analyses have consistently revealed that the leaf fraction of C. odorata contains high crude protein levels (often exceeding 25%), low crude fibre, and moderate concentrations of bioactive phytochemicals including alkaloids, flavonoids, saponins, phytates, and tannins (Mullik et al., 2024; Igboh et al., 2009). These nutritional attributes, combined with a reported amino acid profile exhibiting approximately 56% degradability, underscore its potential as a dietary supplement for monogastric livestock (Ogieriakhi & Oyedeji, 2024; Olawuwo et al., 2022).
Previous investigations on C. odorata in poultry diets have shown favourable responses in broiler performance, blood chemistry, and immune indices at varying inclusion levels (Akintunde et al., 2021; Obayemi et al., 2025; Safiyu et al., 2024). Nevertheless, information on the response of swine to dietary supplementation with Siam weed leaf meal remains limited in the published literature. Understanding its dose-response effects on growth performance, nutrient utilisation, and carcass quality of growing pigs is therefore of considerable scientific and practical importance.
Accordingly, this study evaluated the effects of graded levels of Chromolaenaodorata leaf meal supplement on growth performance, apparent nutrient digestibility, and carcass characteristics of growing pigs.



2. MATERIALS AND METHODS
2.1 Study Location
The study was conducted at the Piggery Unit of the Research Farm, Faculty of Agriculture, Dennis Osadebay University, Asaba, Delta State, Nigeria (longitude 6°45′E; latitude 6°12′N). The location falls within the derived savanna vegetation zone with mean annual rainfall of 1,800–3,000 mm and ambient temperature ranging from 27.5°C to 30.9°Cas shown in fig. 1 below.
Fig. 1: Map of Area
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2.2 Preparation of Siam Weed Leaf Meal
Fresh Chromolaenaodorata leaves were harvested (40 kg) from the vicinity of the university farm and its environs using clean hand tools. The leaves were stripped from the stems, thoroughly rinsed with clean water to remove surface contaminants, and spread on clean surfaces to air-dry at ambient room temperature for 10 days. The fully dried leaves were subsequently hammer-milled into a fine powder and sieved through a 2-mm plastic mesh sieve to obtain a uniform particle size. The resulting Chromolaenaodorata Leaf Meal Supplement (COLMS) was stored in moisture-proof sacks until use.
2.3 Experimental Diets
Four treatment diets were formulated in which COLMS progressively replaced soybean meal on a weight-for-weight basis. Diet 1 served as the control, containing 0 g COLMS. Diets 2, 3, and 4 contained 50 g, 100 g, and 150 g COLMS/kg of soybean meal respectively, ensuring that the total diet composition remained constant at 100%. The base diet also comprised palm kernel cake, maize, wheat offal, brewer's dried grain, and fish meal (5%) as energy and complementary protein sources. Supplementary ingredients included bone meal, vitamin/mineral premix, methionine, lysine, and common salt. All diets were formulated to meet the target nutritional specifications of approximately 3,062.56 kcal ME/kg and 22.19% crude protein for the growing pig phase. The composition and calculated nutrient profiles of the experimental diets are presented in Table 2.

Table 1: Composition of experimental siam weed leaf meal diets fed growing pigs
	Feed Ingredients (%)
	Diet 1 (00g COLMS)
	Diet 2 (50g COLMS)
	Diet 3 (100g COLMS)
	Diet 4 (150g COLMS)

	Palm Kernel Cake
	22.20
	22.20
	22.20
	22.20

	Maize
	25.00
	25.00
	25.00
	25.00

	Wheat Offal
	15.00
	15.00
	15.00
	15.00

	Brewer's Dried Grain
	10.00
	10.00
	10.00
	10.00

	Soybean Meal*
	20.00
	15.00
	10.00
	5.00

	COLMS (Siam Weed Leaf Meal)
	0.00
	5.00
	10.00
	15.00

	Fish Meal
	5.00
	5.00
	5.00
	5.00

	Bone Meal
	2.00
	2.00
	2.00
	2.00

	Premix (Vit/Min)
	0.25
	0.25
	0.25
	0.25

	Methionine
	0.15
	0.15
	0.15
	0.15

	Lysine
	0.15
	0.15
	0.15
	0.15

	Common Salt
	0.25
	0.25
	0.25
	0.25

	Total
	100.00
	100.00
	100.00
	100.00

	Determined Composition

	Crude Protein (%)
	17.89
	18.43
	18.45
	19.03

	ME (kcal/kg)
	3352.72
	3345.37
	3351.21
	3378.01

	Crude Fibre (%)
	4.53
	4.81
	5.66
	6.04

	Ether Extract (%)
	4.23
	4.65
	5.55
	5.63


Note: COLMS = Chromolaenaodorata Leaf Meal Supplement; *Soybean meal was progressively replaced by COLMS at 5% increments per treatment; CP = Crude Protein; ME = Metabolisable Energy; CF = Crude Fibre; EE = Ether Extract.
2.4 Experimental Animals and Housing
Thirty-two Large White growing pigs with a mean initial live weight of 20.84 ± 1.00 kg were used. The animals were individually weighed, randomly allocated to four treatment groups, and housed in individual pens within a well-ventilated, roofed piggery unit. Each treatment had eight pigs arranged in four replicates of two pigs each, in a Completely Randomized Design (CRD). All animals were acclimatised for seven days prior to the commencement of the feeding trial. Standard management practices including routine vaccination, deworming, and hygiene protocols were strictly observed throughout the 8-week experimental period. Pigs were fed twice daily (morning and evening) with water provided ad libitum.
2.5 Growth Performance Measurements
Body weights were recorded weekly per pig using a calibrated platform scale. Weekly weight gain was computed as the difference between end-of-week and beginning-of-week live weights. Daily feed offered and refusals (collected the following morning) were weighed to compute daily feed intake; weekly feed intake was derived as the sum of daily intakes over seven days. Feed conversion ratio (FCR) was calculated as:
FCR = Feed Consumed (kg) ÷ Weight Gain (kg)
Representative pigs (one per replicate, n = 16 total) were selected for slaughter assessment at the end of the trial. Pigs were weighed (live weight), then slaughtered following standard humane procedures. Successive weights bled, dehaired, and eviscerated were recorded. Dressing percentage was calculated as:
Dressing (%) = (Eviscerated Weight ÷ Live Weight) × 100
2.6 Nutrient Digestibility Trial
During the final week of the trial (Week 8), one pig per replicate (n = 16) was randomly selected and housed individually in metabolic cages. A 2-day adaptation period was allowed before a 5-day total faecal collection commenced. Feed offered and refusals were weighed daily; voided faeces were collected, bulked per pig per day, weighed, and a representative aliquot was sun-dried followed by oven-drying at 65°C to constant weight. Dried faecal samples were ground and analysed for proximate composition (dry matter, crude protein, crude fibre, ether extract, ash, and nitrogen-free extracts) according to the procedures of the Association of Official Analytical Chemists (AOAC, 1990). Apparent nutrient digestibility was calculated as:
Digestibility (%) = [(Nutrient in Feed − Nutrient in Faeces) ÷ Nutrient in Feed] × 100
2.7 Statistical Analysis
All data were subjected to one-way Analysis of Variance (ANOVA) using the Statistical Package for Social Sciences (SPSS version 14.0, 2005). Treatment means were separated using Duncan's Multiple Range Test at a 5% level of significance (p < 0.05). Results are expressed as means ± standard error of mean (SEM).
3. RESULTS
3.1 Growth Performance
The growth performance of growing pigs fed graded levels of COLMS as a partial replacement for soybean meal were presented in Table 2. The mean initial live weights of pigs across treatments ranged from 20.56 to 21.00 kg, confirming homogeneity among experimental animals at the onset of the trial. Pigs in dietary treatments 3 (100 g COLMS/kg) and 4 (150 g COLMS/kg) recorded significantly (p < 0.05) higher mean final live weights (56.21 and 56.70 kg, respectively) and total live weight gains (35.21 and 35.86 kg, respectively) compared with those on diets 1 and 2, which were statistically comparable. Weekly weight gain, total and weekly feed intake, and feed conversion ratio showed no significant (p > 0.05) differences among treatments, although numerically improved trends were observed with increasing COLMS inclusion. Zero mortality was recorded across all treatment groups.



Table 2: Growth Performance of Growing Pigs Fed Graded Levels of COLMS in Replacement of Soybean Meal
	Parameter
	Diet 1 00g COLMS
	Diet 2 50g COLMS
	Diet 3 100g COLMS
	Diet 4 150g COLMS
	SEM (±)

	Mean initial live weight/pig (kg)
	20.56
	20.95
	21.00
	20.84
	—

	Mean final live weight/pig (kg)
	52.65b
	53.02b
	56.21a
	56.70a
	1.54

	Mean total live weight gain/pig (kg)
	32.09b
	32.07b
	35.21a
	35.86a
	1.15

	Mean weekly weight gain/pig (kg)
	4.01
	4.01
	4.40
	4.47
	0.18

	Mean total feed intake/pig (kg)
	113.41
	113.46
	114.64
	114.97
	0.20

	Mean weekly feed intake/pig (kg)
	14.18
	14.18
	14.33
	14.37
	0.59

	Mean feed conversion ratio
	3.53
	3.54
	3.26
	3.21
	0.09

	% Mortality
	0.00
	0.00
	0.00
	0.00
	—


Note: a, b = means within the same row bearing different superscripts differ significantly (p < 0.05). SEM = Standard Error of Mean; COLMS = Chromolaenaodorata Leaf Meal Supplement.
3.2 Nutrient Digestibility
Apparent nutrient digestibility values as influenced by dietary COLMS levels were shown in Table 3. Significant (p < 0.05) treatment effects were recorded for dry matter, crude protein, crude fibre, ash, and nitrogen-free extract digestibility. Values for these parameters increased progressively with ascending COLMS levels with corresponding reductions in soybean meal, with pigs in diets 3 and 4 consistently recording the highest digestibility coefficients. Ether extract digestibility was not significantly (p > 0.05) affected by COLMS inclusion, with values ranging narrowly between 40.96% and 41.78%.

Table 3: Apparent Nutrient Digestibility (%) of Growing Pigs as Influenced by COLMS
	Parameter (%)
	Diet 1 00g COLMS
	Diet 2 50g COLMS
	Diet 3 100g COLMS
	Diet 4 150g COLMS
	SEM (±)

	Dry Matter
	74.59b
	74.78b
	76.26a
	76.71a
	0.43

	Crude Protein
	78.46b
	78.49b
	80.89ab
	80.93a
	0.26

	Crude Fibre
	45.34b
	46.41b
	48.01b
	49.08a
	1.66

	Ether Extract
	41.60
	40.96
	41.72
	41.78
	0.32

	Ash
	15.09b
	15.11b
	15.74b
	16.94a
	0.23

	Nitrogen-Free Extract (NFE)
	70.32b
	71.03b
	73.43a
	73.54a
	2.02


Note: a, b, ab = means within the same row bearing different superscripts differ significantly (p < 0.05). NFE = Nitrogen-Free Extract; SEM = Standard Error of Mean.
3.3 Carcass Characteristics
The effects of COLMS supplementation on carcass traits of growing pigs assummarised in Table 4. Live weight, bled weight, dehaired weight, and eviscerated weight were all significantly (p < 0.05) higher in pigs fed diets 3 (100 g COLMS/kg) and 4 (150 g COLMS/kg) relative to those on diets 1 and 2. Dressing percentage showed a significant (p < 0.05) treatment effect, with diet 3 recording the highest value (91.00%), though the pattern was not strictly dose-dependent. Eviscerated weight showed a similar trend, highest was recorded in diet 3 (51.15 kg) and lowest in diet 2 (47.39 kg).


Table 4: Carcass Characteristics of Growing Pigs as Influenced by Dietary COLMS Levels
	Parameter
	Diet 1 00g COLMS
	Diet 2 50g COLMS
	Diet 3 100g COLMS
	Diet 4 150g COLMS
	SEM (±)

	Live weight/pig (kg)
	52.65b
	53.02b
	56.21a
	56.70a
	1.54

	Dressing (%)
	90.14ab
	89.38b
	91.00a
	90.17ab
	0.32

	Bled weight/pig (kg)
	51.23b
	51.88b
	55.04a
	55.26a
	1.37

	Dehaired weight/pig (kg)
	50.54bc
	51.15b
	54.15a
	54.17a
	1.12

	Eviscerated weight/pig (kg)
	47.46b
	47.39b
	51.15a
	51.13a
	1.09


Note: a, b, ab, bc = means within the same row bearing different superscripts differ significantly (p < 0.05). SEM = Standard Error of Mean; wt = weight.
4. DISCUSSION
The comparable initial live weights of pigs across treatments (20.56–21.00 kg) confirmed adequate randomization and ensured that differences in terminal performance were attributable to dietary treatment rather than pre-existing weight variation. The significantly improved final live weight and total live weight gain observed in diets 3 (100 g COLMS) and 4 (150 g COLMS)The significant improvement in final live weight and total live weight gain observed in pigs receiving 100 g and 150 g COLMS/kg diet (Diets 3 and 4), suggests a positive dose-response relationship between higher Siam weed inclusion and anabolic growth stimulus. This is likely attributable to the high crude protein content and amino acid profile of C. odorata leaves, which adequately compensated for the reduction in soybean meal nitrogen and provided supplementary bioactive compounds to support muscle accretion were consistent with the report of Iwegbu et al. (2023), who documented enhanced growth performance in turkey poults supplemented with Mucunapruriens, and with the findings of Iweala and Obido (2009), who demonstrated growth-promoting effects of Gongronema latifolia Benth in albino rats. These parallels reinforce the broader premise that African herbaceous plants, when appropriately processed, can function as efficacious dietary supplements in livestock nutrition.
The non-significant effects on weekly weight gain, total feed intake, and FCR in the present study partially corroborate the findings of Zhang et al. (2019), who noted gradual but non-significant improvements in feed intake with incremental inclusion of Moringa leaf meal in finisher pig diets. The numerically better FCR values obtained in higher COLMS diets are technically meaningful, suggesting improved metabolic partitioning of nutrients towards productive purposes. This aligns with the observations of Ogieriakhi and Oyedeji (2024) and He et al. (2023), who reported comparable FCR trends with herb supplemented diets in pigs. The complete absence of mortality across all four treatment groups during the entire 8weeks trial attests to the safety and palatability of COLMS at the tested inclusion levels an important consideration for any proposed unconventional feed ingredient.
The improved apparent nutrient digestibility recorded across most proximate fractions with increasing COLMS was in agreement with Conrad and Chinedu (2022) and Ogbuewu and Mbajiorgu (2024), who underscored the digestibility-enhancing properties of tropical leaf meals in pig and poultry rations. In particular, the dry matter digestibility values obtained (74.59–76.71%) closely match the benchmark range of 72–75% documented by Azizi et al. (2025) and Ravhuhali et al. (2022) for novel plant-based feed ingredients in monogastric species. The progressive increase in crude protein digestibility across treatments suggests that COLMS contributed bioavailable nitrogen that complemented the base dietary protein matrix. Agbo et al. (2015) reported analogous improvements in protein and dry matter digestibility in broilers supplemented with G. latifolia leaf meal, lending further cross species validity to the findings of the present study.
Regarding carcass parameters, the significant differences in live weight, bled weight, dehaired weight, and eviscerated weight between higher and lower dose groups mirror the treatment-related live weight differences and were consistent with findings by Iommelli et al. (2025) and Lyuet al. (2023) who reported herb induced improvements in slaughter weights across European livestock species. The dose independent variation in dressing percentage observed in this studydiverges from the strictly dose dependent relationships reported by Conrad and Chinedu (2022) and Makinta et al. (2022), who found a consistent dose response effect using Gongronemalatifolia extracts in broiler chickens. This discrepancy may be species specific or reflect differential responses to the particular phytochemical profile of C. odorata. Eviscerated weight outcomes were comparable to the slaughter weight values reported byEssien et al. (2024) for clove supplemented broilers (42.88–43.00 kg across diets), confirming that the observed carcass improvements fall within plausible biological ranges for the species and production stage studied.
5. CONCLUSION
Findings of this study demonstrate that dietary supplementation with Chromolaenaodorata leaf meal at 100–150 g/kg (replacing soybean meal) positively enhanced the final live weight, total weight gain, apparent nutrient digestibility, and key carcass characteristics of growing pigs without inducing any mortality or apparent adverse effects on feed intake and feed conversion efficiency. These outcomes affirm the nutritional viability and safety of Siam weed leaf meal as a cost effective, locally sourced replacement for conventional soybean meal in the growing pig phase. Given the invasive and abundantly available nature of C. odorata in southern Nigeria and across humid tropical Africa, its strategic utilisation in swine diets presents an ecologically sound and economically sustainable opportunity to reduce farmers' dependence on expensive soybean meal and other conventional feedstuffs. 
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