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Abstract  

Hagonoy (Chromolaena odorata) is an abundant yet underutilized plant in the Philippines with potential as an alternative feed ingredient for 

poultry production. This study was conducted at Isabela State University from 5th January 2025 to 5th March 2022, to evaluate the effects of 
Hagonoy leaf meal (HLM) on duck growth, feed efficiency and economic viability, to determine the optimal inclusion level for improved weight 

gain, feed utilization and profitability. A Completely Randomized Design (CRD) was employed using four dietary treatments with 10 ducks per 

replication: T1 (Control – home-mixed feeds [HF] + 0 % HLM), T2 (HF + 2 % HLM), T3 (HF + 4 % HLM) and T4 (HF + 8 % HLM). Parameters 

measured included weight gain, feed consumption, feed conversion ratio (FCR), dressing percentage, organ weights, hematological values 
and economic returns. Results showed that ducks supplemented with 4 % HLM (T3) consistently achieved the highest growth performance, 

with a final body weight of 1178.50 g at eight weeks, the most efficient feed conversion ratio and the highest return above feed and duckling 

cost (Php 2164.24; 34.24 %). Feed consumption and dressing percentage were not significantly affected, although higher liver and pancreas 

weights were noted at 8 % HLM, suggesting possible physiological stress. Moreover, a 4 % inclusion of HLM is recommended as the optimal 
level for improving growth, feed utilization and profitability in Muscovy duck production without compromising carcass yield or meat quality.   
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Introduction 

Ducks are omnivorous birds that consume a wide variety of feed 

resources, including plants, insects, small fish and organic matter. 

Providing a nutritionally balanced diet at various growth stages is 

essential to maximize productivity and ensure efficient meat and egg 

production (1, 2). However, small-scale farmers and backyard raisers 

often face challenges in formulating appropriate diets across 

different stages of duck growth, which limits production efficiency. 

Addressing these nutritional gaps is vital for improving the 

sustainability and profitability of duck farming (3, 4). 

 In the Philippines, the duck industry has shown promising 

growth due to rising domestic demand for duck meat and eggs. This 

expansion is supported by increased consumption, advancements 

in feed technology and government interventions, signalling the 

sector’s potential for sustainable and profitable development (5). 

Despite these advances, persistent constraints such as high feed 

costs, limited availability of quality breeding stocks, seasonal 

production patterns and inefficient marketing systems continue to 

hinder progress. Notably, feed remains the single largest expense in 

duck production, accounting for 70-80 % of overall costs, while 

traditional herding systems remain underutilized, representing only 

13.14 % of production practices (5). These challenges emphasize the 

urgent need for affordable and sustainable feed alternatives. 

 One potential solution lies in the utilization of Hagonoy 

(Chromolaena odorata), an invasive, fast-growing shrub widely 

distributed across the Philippines. Although primarily regarded as a 

problematic weed for its competition with crops and native 

vegetation, C. odorata has been noted for its role in improving soil 

fertility through foliage decomposition (6). However, concerns 

regarding its toxicity have been raised since its foliage contains 

nitrates that can be converted to nitrites, which impair oxygen 

transport in animals by forming methemoglobin (7). Despite these 

risks, recent findings suggest that controlled inclusion levels of 

Hagonoy leaf meal (HLM) can yield positive effects in poultry, 

including improved yolk pigmentation in laying hens (8). Moreover, 

the plant contains bioactive compounds such as flavonoids, tannins, 

saponins and alkaloids, which exhibit antioxidant and antimicrobial 

properties (9-11). Processing techniques such as fermentation, 

steaming and oxidation have further reduced its anti-nutritional 

factors, making it safer for animal feeding (12, 13). 

 Beyond its nutritional potential, integrating phytobiotics and 

probiotics into poultry diets has gained increasing attention due to 

their roles in gut health, feed efficiency and disease resistance (14-

16). Studies in broilers and goslings have shown that fermented feed 

and probiotic supplementation enhance growth performance, 

intestinal morphology, antioxidant capacity and overall meat quality 
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(16-19). Similarly, lactic acid bacteria have been linked to improved 

nutrient absorption and microbial balance, influencing both animal 

performance and product quality (14, 20, 21). Such findings provide 

scientific justification for exploring HLM, which is rich in bioactive 

compounds, as a functional feed ingredient that could mimic or 

complement the effects of probiotics and phytogenic additives. 

 Nutritional studies reveal that Hagonoy leaves contain 
considerable amounts of crude protein (16.20 % dry weight) and 

essential amino acids such as histidine and phenylalanine, though 

methionine remains limiting. The protein score of 88.24 % indicates 

promising potential as a supplementary protein source in poultry 

diets (6, 22). Despite these attributes, limited studies have examined 

the use of HLM in ducks, particularly in Muscovy ducks (Cairina 

moschata), which are commonly raised for meat in the Philippines. 

Existing research has largely focused on its effects in chickens, 

leaving a notable gap regarding its application in duck production 

systems (23-27). 

 Given that over 80 % of ducks in the Philippines are raised in 

backyard or small-scale settings (1), the exploration of HLM as a low-

cost and locally available feed ingredient represents both a practical 

and sustainable intervention. By addressing high feed costs and 

reducing reliance on commercial feeds, HLM not only improve farm 

profitability but also contribute to weed management by 

transforming an invasive species into a valuable agricultural 

resource. 

 This study was, therefore, conducted to evaluate the effects 

of HLM supplementation on the growth performance, carcass yield, 

organ development and economic returns of Muscovy ducks. It 

seeks to determine the optimal inclusion level of HLM that 

maximizes growth and profitability without compromising feed 

efficiency or animal health, thereby addressing both nutritional and 

economic constraints in the Philippine duck industry.  

 

Materials and Methods  

Experimental area  

Readily constructed duck pens made up of locally available 

materials like nets, galvanized iron sheets, bamboo and sacks were 

used in the study. The experimental area measured 12 m × 16 m and 

was divided into 16 pens measuring 3 m × 4 m each.  

Acquisition of experimental birds  

A total of 160 day-old ducks were used in the study. The ducklings 

were purchased from a reliable dealer in Jones, Isabela. The 

ducklings were brooded for one month to attain the desired age 

required for the study. 

Environmental sanitation and hygiene 

All the facilities, including the feeder and the waterer, were cleaned 

and disinfected one week before the arrival of the ducks to prevent 

the occurrence of disease caused by harmful microorganisms during 

the study. The premixes were kept cleaned and dried until the end of 

the experiment. 

Collection and preparation of Hagonoy leaves  

Hagonoy leaves were collected around Jones and San Agustin, 

Isabela. The collected leaves were sun-dried, milled, pulverized and 

mixed with the other ingredients. Table 1 shows the nutrient 

composition of the ingredients.  

Experimental design and treatments  

The ducks were randomly distributed into four dietary treatments. 

Each treatment was replicated four times, with 10 ducks per 

replication. The experiment was laid out using the Completely 

Randomized Design (CRD). The Least Significant Difference (LSD) 

was used to determine which treatment differed from another. 

Table 2 shows the experimental treatments for home-mixed feeds 

with Hagonoy leaf meal. 

Weighing of birds  

Upon distribution to their respective experimental pens, the initial 

weights were taken and recorded. Weekly weighing was done 

during the entire observation period. The ducks were weighed 

before feeding in the morning. 

Feed mixing  

Feed mixing was done manually. The micro feed ingredients were 

mixed separately from the macro feed ingredients. After which, the 

mixture was added gradually to make the home-mixed feeds. Table 

3 shows the calculated nutrient composition of the experimental 

diets. 

Feeding management   

The ducks were given the corresponding experimental ration. Ad 
libitum feeding was used throughout the experimental period. 

Provision of drinking water   

Clean and fresh drinking water was always provided. The water was 

changed twice a day, in the morning and afternoon, or as needed. 

No antibiotics or vitamins were administered during the 

experimental period. 

Ingredients CP CF Ca P Lys Met Kcal 

Rice bran 11.8 11.3 0.80 1.70 0.63 0.25 2950.00 

Corn grits 8.00 – 0.04 0.39 – – 2600.00 

Soybean meal 44.82 – 0.15 – – – – 

Hagonoy leaf meal 16.59 13.19 0.018 0.15 – – – 

Table 1. Nutrient composition of the ingredients 

Treatment code Feed composition 
T1 Home-mixed feeds without Hagonoy leaf meal 
T2 Home-mixed feeds with 2 % Hagonoy leaf meal 
T3 Home-mixed feeds with 4 % Hagonoy leaf meal 
T4 Home-mixed feeds with 8 % Hagonoy leaf meal 

Table 2. Experimental treatments for home-mixed feeds with Hagonoy 
leaf meal 

Ingredients T1 T2 T3 T4 

Corn grits, fine 39 39 39 39 

Rice bran, D1 50 48 46 42 

Soybean meal 10 10 10 10 

Vitamins/Minerals premixes 1 1 1 1 

Hagonoy (Chromolaena odorata) leaf 
meal 0 2 4 8 

Total 100 100 100 100 

Table 3. Calculated nutrient composition of the experimental diets  
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Data gathering and evaluation procedures  

The following data were collected and recorded throughout the 

experimental period for analysis and evaluation of the effects of 

Hagonoy leaf meal on the performance of Muscovy ducks: 

 In this study, several performance parameters were 
collected to evaluate the effects of Hagonoy leaf meal 

supplementation in Muscovy ducks’ diet. The initial body weight of 

each duck was recorded four hours after arrival and monitored 

weekly thereafter until the end of the experiment. Feed 

consumption was recorded weekly by subtracting the weight of 

leftover feed from the total amount offered to determine the actual 

feed intake. Growth performance was assessed using the 

percentage growth rate formula mentioned in the previous study 

(28),  

wherein growth rate (%) was computed as: 

 

 

 Where W1: the weight of the ducks at a given period; W2: the 

current weight of the ducks at a given time. 

 Gain in weight was calculated by subtracting the initial 

weight from the final recorded weight. Feed efficiency was assessed 

using the feed conversion ratio (FCR) and feed conversion efficiency 

(FCE), as defined in the earlier study (29). FCR was calculated as the 

ratio of feed consumed to weight gain, while FCE was computed as 

the weight gain divided by feed consumed, multiplied by 100 to 

obtain a percentage. The dressing percentage was determined by 

selecting one representative duck from each replicate. The live 

weight and dressed weight (with and without giblets) of these 

samples were recorded and dressing percentage was calculated 

using the formula:  

 

 

 The liver and pancreas weights were also recorded post-

slaughter to assess potential signs of toxicity or abnormal organ 

development resulting from the feed treatment. An economic 

evaluation was conducted by computing the return above feed and 

duckling costs (RAFC), which involved subtracting the total cost of 

feeds and ducklings from the gross market value of each duck at the 

end of the study. This analysis aimed to determine the financial 

viability of incorporating Hagonoy leaf meal into duck diets. 

Statistical analysis 

All gathered data were recorded, tabulated and analyzed using the 

Analysis of Variance (ANOVA) following the CRD. The Least Significant 

Difference (LSD) was used to test the significance among the 

treatment means.  

Results  

Weekly body weight of Muscovy ducks supplemented with 

Hagonoy leaf meal  

As presented in Table 4, the initial body weights of the Muscovy 

ducks showed no significant differences across treatments (ns), 

indicating that the experimental groups started from a relatively 

uniform baseline. From the first week onwards, significant (p < 0.05) 

to highly significant    (p < 0.01) differences in weekly body weights 

were observed among the treatment groups. In the first week, ducks 

under Treatment 3 (T3), which received 4 % Hagonoy leaf meal 

(HLM), exhibited the highest body weight (559.25 g), whereas those 

in Treatment 2 (T2), which received 2 % HLM, showed the lowest 

(510.75 g), with differences being highly significant (p < 0.01). During 

the second to fourth weeks, T3 consistently maintained significantly 

higher body weights compared to the other treatments, while T2 

continued to yield the lowest values (p < 0.05). This trend persisted 

through the fifth to eighth weeks, with T3 showing a significantly 

higher final weight (1178.50 g at the eighth week), followed by T4 

(1051.00 g), T1 (1021.00 g) and T2 (954.50 g), with differences again 

being highly significant (p < 0.01). 

 The coefficient of variation (CV %), ranged from  2.72 % to 

4.86 %, indicated acceptable variability across data sets. Least 

Significant Difference (LSD) values revealed that the weight 

differences among treatment groups became more pronounced 

over time. The data suggest that the inclusion of 4 % HLM (T3) led to 

the most favorable growth performance throughout the study, while 

the lowest performance was consistently observed in T2 (2 % HLM), 

implying that a 2 % inclusion level may be nutritionally insufficient. 

By the end of the eighth week, T3 outperformed all other treatments, 

indicating that 4 % HLM is likely the optimal inclusion rate for 

enhancing weight gain in Muscovy ducks. Conversely, although T4 (8 

% HLM) showed intermediate performance, it was slightly lower 

than T3, possibly due to the effects of anti-nutritional compounds at 

higher inclusion levels. These findings underscore the potential of C. 

odorata leaf meal as a cost-effective feed supplement, particularly at 

moderate inclusion levels, for improving the growth performance of 

Muscovy ducks. 

Feed consumption 

The data presented in Table 5 summarize the weekly and 

cumulative feed consumption of Muscovy ducks fed with varying 

levels of Hagonoy leaf meal (HLM) as a feed ingredient, with four 

treatment groups: T1 (0 % HLM), T2 (2 % HLM), T3 (4 % HLM) and T4 

(8 % HLM). Across all weeks, feed consumption remained relatively 

consistent among the treatments, with no noticeable trend 

indicating a significant increase or decrease in feed intake as the level 

of HLM inclusion increased. The highest cumulative feed 

consumption was observed in T3 (4 % HLM) at 49423 g, followed 

Treatment Initial Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 
T1 (0 % HLM) 448 552.50a 618.00ab 693.75b 743.00b 801.50b 858.50bc 929.00b 1021.00b 
T2 (2 % HLM) 428.5 510.75c 581.50c 657.25c 707.25c 759.00c 813.00c 872.75c 954.50c 
T3 (4 % HLM) 449.5 559.25a 638.75a 732.50a 800.75a 875.00a 957.50a 1054.50a 1178.50a 
T4 (8 % HLM) 440 534.00b 613.75b 702.75b 756.50b 824.00b 880.25b 953.00b 1051.00b 
ANOVA ns ** * * ** ** ** ** ** 
CV (%) 2.72 3.11 3.24 3.83 4.02 4.66 4.79 4.86 4.46 
LSD (0.05) - 18.29 21.61 29.08 32.93 41.39 45.81 50.46 51.12 

Table 4. Initial and weekly body weight of Muscovy ducks (g) fed with Hagonoy leaf meal 

Means with the same letter within a column are not significantly different at p < 0.05 using LSD. ns = not significant; * = significant (p < 0.05);    
** = highly significant (p < 0.01).  

Growth rate (%) =  
(Eqn.1) 

Dressing (%) =   
(Eqn.2) 
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closely by T1 (0 % HLM) at 49159 g, T4 (8 % HLM) at 48435 g and T2   

(2 % HLM) at 48225 g. However, the differences between treatments 

were negligible. 

 The analysis of variance (ANOVA) results showed that there 

were no statistically significant differences (p > 0.05) in both weekly 

and cumulative feed consumption among the treatments, 

suggesting that varying levels of HLM inclusion did not significantly 

affect feed intake in Muscovy ducks. The coefficient of variation (CV) 

values ranged from 2.41 % to 6.14 %, reflecting a relatively low 

degree of variability in feed consumption across the treatment 

groups. 

 These findings suggest that the inclusion of Hagonoy leaf 

meal at different levels did not negatively affect the palatability or 

feed intake by the ducks. Since feed consumption remained stable 

across treatments, further analysis of growth performance and feed 

efficiency is required to determine whether HLM inclusion offers 

nutritional or economic benefits. 

Percentage rate of growth of the birds  

The percentage growth rate of Muscovy ducks fed with different 

levels of Hagonoy leaf meal (HLM) was analyzed over an eight-week 

period, as shown in Table 6. The results revealed significant variation 

in growth rates across treatments, with the highest growth rates 

consistently observed in T3 (4 % HLM). T3 exhibited the highest 

growth percentages during the first week (21.76 %), fourth week 

(8.91 %), fifth week (8.86 %), sixth week (9.01 %), seventh week (9.64 

%) and eighth week (11.10 %). On the other hand, T1 (0 % HLM) and 

T4 (8 % HLM) showed moderate growth rates, while T2 (2 % HLM) 

had the lowest growth percentages in most weeks. Statistically, 

significant differences (p < 0.05) were observed in the first week, with 

T3 recording the highest growth rate (21.76 %) and T2 the lowest 

(17.51 %). From the fourth week onwards, T3 continued to show 

significantly higher growth rates compared to the other treatments, 

with the most pronounced differences (p < 0.01) occurring in the 

sixth and seventh weeks. The coefficient of variation (CV) values 

ranged from 7.62 % to 12.38 %, indicating moderate variability in 

growth performance across the treatments. Overall, the results 

suggest that supplementing Muscovy duck diets with 4 % HLM leads 

to the highest growth rates, particularly in the later weeks, while 

higher levels of HLM (8 %) did not produce superior growth rates, 

indicating that excessive HLM may not be beneficial. These findings 

support the recommendation of 4 % HLM as the optimal inclusion 

level for maximizing growth performance in Muscovy ducks. 

Gain in weight, feed conversion ratio and feed conversion 

efficiency  

Table 7 shows the cumulative gain in weight, feed conversion ratio 

and feed conversion efficiency of Muscovy ducks. The findings 

suggest that supplementing Muscovy duck diets with 4 % HLM 

results in the best performance, as evidenced by the highest weight 

gain, the lowest FCR and the highest FCE. This indicates that 4 % 

HLM is the optimal inclusion level for improved growth and feed 

utilization. 

 While 8 % HLM (T4) performed better than the control group 

(T1), its efficiency was still lower than that of T3, suggesting that 

excessive supplementation may not yield additional benefits. 

Meanwhile, 2 % HLM (T2) resulted in the lowest performance across 

all parameters, indicating that this inclusion level may be insufficient 

for significant improvements. Overall, 4 % HLM supplementation is 

recommended to maximize growth and feed efficiency in Muscovy 

ducks. 

Average dressing percentage, liver and pancreas weight        

Table 8 shows the dressing percentage of Muscovy ducks with and 
without giblets. The dressing percentage of Muscovy ducks, both 

with and without giblets, did not exhibit significant differences 

among the treatments (p > 0.05). The dressing percentage with 

giblets ranged from 80.35 % to 81.79 %, with the highest value 

recorded in T2 (81.79 %) and the lowest in T4 (80.35 %). Similarly, the 

dressing percentage without giblets varied from 65.39 % to 66.96 %, 

where T3 had the highest percentage (66.96 %), while T1 had the 

lowest (65.39 %). These findings indicate that incorporating varying 

levels of HLM in the diet did not substantially affect the dressing yield 

of Muscovy ducks. 

Treatment 1st Week 2nd Week 3rd Week 4th Week 5th Week 6th Week 7th Week 8th Week 

T1 – HMF + 0 % HLM 20.86ab 11.37 11.56 6.84b 7.55bc 6.86b 7.87bc 9.45b 

T2 – HMF + 2 % HLM 17.51c 12.93 12.18 7.32b 7.03c 6.87b 7.08c 8.98b 

T3 – HMF + 4 % HLM 21.76a 13.28 13.69 8.91a 8.86a 9.01a 9.64a 11.10a 

T4 – HMF + 8 % HLM 19.30bc 13.9 13.48 7.36b 8.50ab 6.59b 7.95b 9.80b 

ANOVA * ns ns * * ** ** * 

CV (%) 9.5 10.46 12.38 10.78 10.89 7.62 9.31 9.72 

LSD (0.05) 2.05 — — 0.89 0.95 0.61 0.83 1.04 

Table 6. Percentage growth rate of Muscovy ducks per week 

Means with the same letter are not significantly different at p < 0.05. ns = not significant; * = significant; ** = highly significant.  

Treatment Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Cumulative 

T1 (0 % HLM) 3624.00 3879.00 4663.00 5719.00 6475.00 7369.00 8251.00 9179.00 49159.00 

T2 (2 % HLM) 3507.25 3762.25 4546.25 5602.25 6358.25 7252.25 8134.25 9062.25 48225.00 

T3 (4 % HLM) 3657.00 3912.00 4696.00 5752.00 6508.00 7402.00 8283.25 9212.00 49423.00 

T4 (8 % HLM) 3533.50 3766.00 4572.00 5628.50 6384.50 7278.50 8160.50 9088.50 48435.00 

ANOVA ns ns ns ns ns ns ns ns ns 

CV (%) 6.14 5.99 4.76 3.88 3.42 3 2.68 2.41 3.61 

LSD (0.05) - - - - - - - - - 

Table 5. Weekly and cumulative feed consumption of the ducks 

Means with the same letter within a column are not significantly different at p < 0.05 using LSD. ns = not significant.  

https://plantsciencetoday.online


5 

Plant Science Today, ISSN 2348-1900 (online) 

 Table 9 shows the liver and pancreas weight of Muscovy 

ducks. In contrast, liver and pancreas weights were significantly 

influenced by HLM supplementation. Liver weight showed a highly 

significant difference (p < 0.01), with T4 (8 % HLM) recording the 

highest liver weight (48.50 g), followed by T3 (46.00 g), T1 (41.50 g) 

and T2 (38.50 g). Similarly, pancreas weight was significantly affected 

(p < 0.05), with T4 (16.00 g) and T3 (15.00 g) displaying significantly 

higher pancreas weights compared to T1 (13.50 g) and T2 (13.00 g). 

 The absence of significant differences in dressing percentage 

suggests that HLM supplementation does not negatively impact 

carcass yield, implying its potential inclusion in Muscovy duck diets 

without affecting meat production. However, the observed increase 

in liver and pancreas weights with higher HLM levels may indicate a 

physiological response to metabolizing plant compounds present in 

HLM. The increase in liver weight could be associated with enhanced 

metabolic activity or detoxification processes, while the pancreas 

weight changes may reflect alterations in digestive enzyme 

production. These findings suggest that while moderate HLM 

supplementation (4 %) optimized feed efficiency and growth 

performance, higher doses (8 %) may have physiological effects that 

warrant further investigation to assess potential long-term impacts 

on duck health. 

Return above feed and duckling’s cost  

Table 10 shows the return above feed and duckling cost. The 

economic analysis of the different dietary treatments for Muscovy 

ducks reveals significant variations in profitability based on the 

inclusion level of HLM. Among the treatments, T3 (HMF + 4 % HLM) 

yielded the highest net income of Php 2164.24, with a return above 

feed and duckling cost of 34.24 %, indicating that this inclusion level 

provided the most cost-effective balance between feed expenses 

and market returns. 

 Following T3, T4 (HMF + 8 % HLM) also showed a substantial 

profit, with a net income of Php 1424.84 and a 23.20 % return above 

feed and duckling cost. Although slightly lower than T3, this suggests 

that an 8 % inclusion of HLM remains economically viable, albeit 

with diminishing returns compared to the 4 % level. 

 On the other hand, the control group (T1 - HMF +  0 % HLM) 
had a net income of Php 991.40 and a return above feed and 

duckling cost of 15.59 %, indicating that traditional feeding methods 

without HLM supplementation were less profitable. The lowest 

economic performance was observed in T2 (HMF + 2 % HLM), with a 

net income of Php 703.52 and an 11.40 % return above feed and 

duckling cost, suggesting that a 2 % inclusion level may not be 

sufficient to optimize financial returns. 

 These findings highlight that moderate supplementation of 

HLM, particularly at 4 %, provides the highest economic benefit, 

likely due to enhanced feed conversion efficiency and growth 

performance. While 8 % HLM inclusion remains profitable, it does 

not surpass the efficiency of the 4 % level. These results support the 

use of HLM as a cost-effective feed ingredient, with 4 % being the 

optimal inclusion level for maximizing profitability in Muscovy duck 

production.  

 

Treatment Cumulative gain in weight (g) Feed conversion ratio (kg) Feed conversion efficiency (%) 
T1 – HMF + 0 % HLM 573.00bc 8.61ab 11.65bc 
T2 – HMF + 2 % HLM 526.00c 9.26a 10.95c 
T3 – HMF + 4 % HLM 729.00a 6.78c 14.76a 
T4 – HMF + 8 % HLM 611.00b 7.97b 12.62b 
ANOVA ** ** ** 
CV (%) 7.62 9.19 8.66 
LSD(0.05) 50.62 0.82 1.18 

Table 7. Cumulative gain in weight, feed conversion ratio and feed conversion efficiency of Muscovy ducks 

Means with the same letter are not significantly different at p < 0.05. ** = highly significant.  

Treatment Dressing percentage (With Giblets) Dressing percentage (without  giblets) 
T1 – HMF + 0 % HLM 80.72 65.39 
T2 – HMF + 2 % HLM 81.79 66.04 
T3 – HMF + 4 % HLM 81.12 66.96 
T4 – HMF + 8 % HLM 80.35 65.42 
ANOVA ns ns 
CV (%) 4.93 4.80 
LSD (0.05) 2.15 1.85 

Table 8. Dressing percentage of Muscovy ducks with and without giblets 

Means with the same letter are not significantly different at p < 0.05. ns = not significant.  

Treatment Liver weight (g) Pancreas weight (g) 
T1 – HMF + 0 % HLM 41.50c 13.50b 
T2 – HMF +2 % HLM 38.50d 13.00b 
T3 – HMF + 4 % HLM 46.00b 15.00a 
T4 – HMF + 8 % HLM 48.50a 16.00a 
ANOVA ** * 
CV (%) 5.65 8.75 
LSD (0.05) 2.69 1.37 

Table 9. Liver and pancreas weight of Muscovy ducks  

Means with the same letter are not significantly different at p < 0.05. 
** = highly significant, * = significant.  

Treatments Total cost of production 
(Php) 

Total sales (Php) Net income (Php) Return above feed and 
duckling cost (%) 

T1 – HMF + 0 % HLM 6359.80 7351.20 991.4 15.59 % 
T2 – HMF + 2 % HLM 6168.88 6872.40 703.52 11.40 % 
T3 – HMF + 4 % HLM 6320.96 8485.20 2164.24 34.24 % 
T4 – HMF + 8 % HLM 6142.36 7567.20 1424.84 23.20 % 
ANOVA ns ns * * 
CV (%) 3.15 4.22 8.47 7.96 
LSD (0.05) 412.35 635.28 522.14 6.72 

Table 10. Return above feed and duckling cost 

Means with the same letter are not significantly different at p < 0.05. * = significant, ns = not significant.  
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Discussion 

Weekly body weight of Muscovy ducks supplemented with 

Hagonoy leaf meal 

The absence of significant differences in the initial body weights of 

Muscovy ducks across treatments indicates that the experimental 

groups were comparable at the start of the feeding trial, ensuring 

that subsequent differences in growth performance could be 

attributed primarily to dietary treatments rather than initial 

variability. Such uniformity at baseline is essential for evaluating 

the true effects of dietary supplementation on growth 

performance in poultry (1, 2). 

 From the first week onward, significant to highly significant 
differences in weekly body weights were observed among 

treatments, suggesting that Hagonoy leaf meal (HLM; C. odorata) 

exerted an early influence on nutrient utilization and growth. 

Ducks fed 4 % HLM (T3) consistently exhibited superior body 

weights throughout the experimental period, culminating in the 

highest final weight at the eighth week. This improvement may be 

attributed to the favorable nutritional and phytochemical 

composition of C. odorata, which has been reported to contain 

moderate levels of crude protein, minerals and bioactive 

compounds that can enhance metabolic efficiency and growth 

when included at optimal levels (6, 9, 10). 

 In contrast, the consistently lower body weights observed 

in T2 (2 % HLM) suggest that this inclusion level may have been 

insufficient to exert a measurable growth-promoting effect. This 

finding aligns with poultry nutrition principles emphasizing that 

suboptimal inclusion rates of unconventional feed ingredients 

may fail to meet physiological thresholds necessary for 

performance enhancement (1, 3). Meanwhile, the slightly reduced 

performance of T4 (8 % HLM) relative to T3 may be explained by 

the presence of anti-nutritional factors such as tannins, saponins 

and phenolic compounds, which have been documented in C. 

odorata and may interfere with nutrient digestibility when 

consumed at higher concentrations (7, 11, 12). 

 The low coefficient of variation values indicates acceptable 

experimental precision, while increasing LSD values over time 

suggest that the cumulative effects of dietary treatments became 

more pronounced as growth progressed. Overall, the results 

demonstrate that 4 % HLM optimizes growth performance in 

Muscovy ducks, confirming the potential of C. odorata leaf meal as 

a cost-effective feed supplement when used at moderate inclusion 

levels (5, 6). 

Feed consumption 

The absence of significant differences in weekly and cumulative 

feed consumption among treatments indicates that HLM inclusion 

up to 8 % did not adversely affect feed intake or palatability. This 

finding is consistent with previous reports showing that properly 

processed plant-based feed ingredients can be incorporated into 

poultry diets without negatively influencing voluntary feed 

consumption (3, 8). 

 The relatively uniform feed intake across treatments 

suggests that observed differences in body weight gain and growth 

performance were not driven by increased feed consumption but 

rather by differences in feed utilization efficiency. This observation 

supports the hypothesis that HLM at optimal levels may enhance 

nutrient digestibility or metabolic efficiency rather than simply 

stimulating appetite (22, 28). 

 Furthermore, stable feed consumption across treatments 

implies that the inclusion of HLM did not introduce sensory 

deterrents such as bitterness or unfavorable texture, which are 

common concerns with leaf meals (11, 12). From a practical 

standpoint, this finding is important, as feed ingredients that 

compromise palatability often limit adoption by poultry producers 

despite potential nutritional benefits (4). 

Percentage rate of growth of the birds 

The percentage growth rate data further reinforce the superiority 

of the 4 % HLM inclusion level. Ducks under T3 consistently 

exhibited the highest growth rates, particularly during the later 

stages of the growth period, when nutrient demands are elevated. 

The significantly higher growth rates observed from the fourth 

week onward suggest that HLM may exert cumulative 

physiological benefits, possibly through improved gut function, 

enzyme activity or microbial balance (16, 19). 

 The reduced growth performance observed in T4 (8 % 
HLM) supports earlier findings that excessive inclusion of C. 

odorata may limit growth due to anti-nutritional effects or 

increased metabolic costs associated with detoxification 

processes (7, 11). Similarly, the lower growth rates in T2 (2 % HLM) 

indicate that minimal inclusion levels may not provide sufficient 

bioactive or nutritional benefits to enhance growth. 

 The moderate CV values observed suggest acceptable 

biological variability and indicate that growth responses were 

consistently influenced by dietary treatment. These results 

corroborate the principle that optimal inclusion levels of plant-

based supplements can improve growth performance, while 

excessive or insufficient levels may reduce their effectiveness (22). 

Gain in weight, feed conversion ratio and feed conversion 

efficiency 

The superior performance of T3 in terms of cumulative weight 

gain, lowest feed conversion ratio (FCR) and highest feed 

conversion efficiency (FCE) confirms that 4 % HLM optimized both 

growth and feed utilization. Improved FCR indicates more efficient 

conversion of feed nutrients into body mass, a key determinant of 

profitability in poultry production (28). 

 The relatively lower efficiency observed in T4 suggests 

diminishing returns at higher inclusion levels, likely due to reduced 

nutrient availability or increased metabolic burdens associated 

with processing phytochemicals (12). Conversely, the poor 

performance of T2 highlights that marginal inclusion levels may 

not justify dietary modification from a performance standpoint. 

 These findings align with previous studies emphasizing that 

unconventional feed ingredients must be carefully optimized to 

balance nutrient supply and metabolic efficiency (22). Overall, 4 % 

HLM represents the most biologically efficient inclusion level 

among the treatments evaluated. 

Average dressing percentage, liver and pancreas weight 

The lack of significant differences in dressing percentage, with or 

without giblets, indicates that HLM supplementation did not 

adversely affect carcass yield or meat production. This finding is 

consistent with reports that moderate dietary modifications often 
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influence growth performance without altering carcass 

composition (5). 

 However, the significant increases in liver and pancreas 

weights with higher HLM inclusion, particularly at 8 %, suggest 

physiological adaptations to dietary plant compounds. The liver 

plays a central role in detoxification and metabolism, and 

increased liver weight may reflect heightened metabolic activity in 

response to phytochemicals present in C. odorata (13). Similarly, 

increased pancreas weight may indicate enhanced enzyme 

synthesis to facilitate digestion of fibrous or complex plant 

components (25). 

 While these changes did not negatively affect carcass yield, 

they raise important considerations regarding long-term health 

and metabolic stress at higher inclusion levels. Thus, while 4 % 

HLM optimized performance without pronounced organ 

enlargement, higher levels warrant further investigation to assess 

potential chronic effects (11). 

Return above feed and duckling’s cost 

The economic analysis clearly demonstrates that 4 % HLM 
inclusion (T3) yielded the highest net income and return above 

feed and duckling cost. This superior profitability can be directly 

linked to enhanced growth performance and improved feed 

efficiency, which reduced production costs per unit of weight gain 

(28). 

 Although 8 % HLM (T4) remained economically viable, its 

lower return compared to T3 reflects diminishing marginal 

benefits, likely due to reduced biological efficiency. In contrast, the 

relatively low profitability of T2 confirms that insufficient 

supplementation fails to translate biological responses into 

economic gains. 

 These findings support the adoption of HLM as a cost-

effective feed ingredient in Muscovy duck production systems, 

particularly at moderate inclusion levels. From both biological and 

economic perspectives, 4 % HLM represents the optimal inclusion 

rate for maximizing profitability while maintaining animal 

performance and health (5). 

 

Conclusion  

The study evaluated the effects of varying levels of HLM 

supplementation in Muscovy duck diets on growth performance, 

feed efficiency, carcass characteristics and economic returns. Results 

indicate that incorporating 4 % HLM (T3) in the diet significantly 

improved cumulative weight gain, feed conversion efficiency and 

overall profitability. Ducks in this treatment group exhibited the 

highest net income and return above feed and duckling cost, 

suggesting that moderate HLM inclusion enhances production 

efficiency. While an 8 % inclusion level (T4) also yielded favorable 

economic returns, it did not surpass the efficiency observed at 4 %. 

The control group (T1) and the 2 % HLM treatment (T2) showed 

lower economic viability, indicating that minimal or no 

supplementation may not be beneficial. Based on these findings, it is 

recommended that poultry producers consider incorporating 4 % 

HLM in Muscovy duck diets to maximize feed efficiency and 

profitability. Further research is suggested to explore the long-term 

effects of HLM inclusion on overall flock health, meat quality and 

sustainability in commercial duck farming. Cost-benefit analyses in 

different production settings should be conducted to validate the 

economic advantages of HLM supplementation across various 

farming conditions. Studies on the potential of HLM at different 

growth stages and its interaction with other feed additives could 

provide more insights into optimizing feeding strategies.  
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