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Abstract

The study was made to assess the growth performance of broilers supplemented with Madre de Agua 
(T. gigantea), Malunggay (M. oleifera) and Pinto Peanut (A. pintoi) leaf meals. Seventy-two (72) male Cobb 
broilers randomly assigned to four treatments and replicated six times with three birds per replication laid out 
in a Completely Randomized Design set-up. Data gathered were subjected to one-way Analysis of Variance 
(ANOVA) using Statistical Tool for Agricultural Research (STAR) 2.0.1 and treatment means compared using 
Least Significant Difference (LSD) Test. The inclusion of 10% leaf meal into the starter and grower rations 
commenced on the 3rd week until five weeks old. From day 1 to day 14 of the brooding stage, broilers were given 
chick booster, which gradually shifted to treatment diets from day 15 to 21. The 10% Malunggay Leaf Meal (MLM) 
inclusion showed significantly (p<0.01) lower average feed intake. The control with commercial ration alone 
consistently displayed highest feed intake. Higher (p<0.05) ADG was noted on commercial ration, and lowest 
ADG on 10% Arachis Leaf Meal (ALM). Better (p<0.05) average FCE on commercial ration than rations with leaf 
meals. Heavier (p<0.05) fasted live weight and dressed weight on commercial ration but dressing percentage 
was not significant. Relatively lower (p<0.01) feed cost, but lower (p<0.05) ROI on rations with leaf meals.

Supplementation of leaf meals from different plant sources at 10% level of inclusion reduced feed cost; 
however, it could not offset the higher gain in weight on commercial ration that resulted to significantly Higher 
Return on Investment (ROI).

Introduction
Broilers have been heavily selected for high juvenile growth rate, breast-meat yield and efficiency 

of feed conversion. Specifically, these are raised for meat production under intensive production 
system using commercial feed ration. However, broiler production cost has gone up substantially in 
recent years due to the increase in price of feed ingredients [1]. The search for cheap, locally available 
and equally nutritive feed sources to partially substitute commercial poultry diet has never been 
more pressing [2,3]. Plant proteins are good sources of dietary fiber and essential amino acids in the 
diet. Several plant protein sources, like Madre de Agua (Trichantheragigantea Nees.), Malunggay 
(Moringaoleifera Lam.) and Pinto Peanut (ArachispintoiKrap & Greg) were reported to have good 
nutritional attributes. Some authors Rosales et al., Nguyen Xuan Ba et al., [4-6] revealed that madre 
de agua foliage is relatively rich in protein (13 to 22% DM) and has a good balance of amino acids. 
Yameogo et al., [7] noted that malunggay leaves contained 27.2% protein with its amino acid 
composition and protein digestibility as well as soybean [8]. Fresh pinto peanut forage has a protein 
content ranging from 18 to 25 % DM as studied by some authors Hess et al., Valentimet al., Ferreira 
et al., Silva et al., Khamseekhiewet al., Ladeiraet al., [9-14] Significant and positive effects on the 
exploitation of these plant protein sources as animal feed were observed particularly in ruminants. 
However, published studies regarding the utilization and inclusion of these plant protein sources in 
broiler diet were limited. Hence, this study to assess the performance of broilers supplemented with 
leaf meals from different plant sources was conducted. 

Materials and Methods
The experiment was carried out at the Poultry Project of the Department of Animal Science-

College of Agriculture, Visayas State University, Visca, Baybay City, and Leyte from April to May 
2015.

Source and processing of different leaf meals

Fresh Madre de Agua (T. gigantea), Malunggay (M. oleifera) and Pinto Peanut (A. pintoi) leaves 
with stems were collected from established small-scale plantations in Visayas State University, 
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Visca, Baybay City, and Leyte. The leaves were carefully separated 
from the stems, dried under direct sunlight for about 4 hours and 
processed into leaf meal using hammer mill. The Trichanthera Leaf 
Meal (TLM), Moringa Leaf Meal (MLM) and Arachis Leaf Meal 
(ALM) were mixed with the commercial ration a day before the start 
of the feeding trial. Dietary ration containing leaf meal from different 
plant sources were prepared weekly and stored at room temperature.

Experimental diets

The inclusion of 10% leaf meal into the commercial ration 
was used as follows: T0 - Commercial ration, without supplement 
(Control)

T1 - Commercial ration with 10% Trichantera Leaf Meal (TLM)

T2- Commercial ration with 10% Moringa Leaf Meal (MLM)

T3 - Commercial feed ration with 10% Arachis Leaf Meal (ALM)

Experimental birds

A total of seventy-two (72) day-old Cobb Strain straight-run 
chicks were weighed and randomly transferred to the experimental 
cages to the feeding trial. The standard period for gradual shifting of 
diet from pure commercial ration to experimental diets was followed. 
The inclusion of 10% leaf meal into the starter and grower rations 
started on the third week until five weeks old (35 days). Birds were 
fed with the treatment diets twice a day, 6:00 AM and 3:00 PM, and 
fresh drinking water was provided at all times. After weighing the 
birds individually as their initial weights, they were also weighed 
individually in a weekly basis during experimental period. Feed 
intake was recorded daily. Weight gained and Feed Conversion Ratio 
(FCE) was calculated at the end of the experiment. Vaccination and 
other poultry management practices were carried out as well.

Dressing percentage

After the 35-day feeding trial, a total of 48 broilers with 12 
broilers from each treatment were weighed and slaughtered. It is 
the carcass weight after evisceration and all blood, feathers and 

scales were removed as a proportion of the bird’s live weight. Upon 
determining the fasted live weight and dressed weight of experimental 
birds, dressing percentages were determined as well. And this was 
computed as the quotient of fresh carcass weight and fasted final live 
weight multiplied by 100.

Statistical Analysis

Data gathered were subjected to one way Analysis Of Variance 
(ANOVA) and comparison of treatment means was done using Least 
Significant Difference (LSD) Test. Analysis was carried out using the 
Statistical Tool for Agricultural Research (STAR) 2.0.1.

Results and Discussion
The feed intake of broilers supplemented with leaf meals from 

different plant sources are presented in Figure 1. Results revealed 
that the inclusion of any of the leaf meals (T. gigantea, M. oleifera, A. 
pintoi) had no significant effect on voluntary feed intake of broilers at 
weeks 3 and 4. However, broilers fed with commercial ration alone 
(control) had the highest (p < 0.01) feed intake specifically at week 5. 
Sarria et al., [15] mentioned a decrease in feed intake was observed 
when T. gigantea leaf meal was supplemented in broilers’ diet. The 
trend on the weekly feed intake was similar on all treatments showing 
increasing fed intake from week 3 to week 4, but decreasing feed 
intake going the week 5 probably because the birds were growing fast 
going to week 4, and tend to decrease and level off in the last week of 
the growing period thus the reason for giving finisher ration.

Rations with leaf meal supplements were did not differ significantly 
from each other (Figure 2). It should be noted that broilers fed 
commercial ration obtained the highest (p>0.01) final body weight 
(1066.67 g) at 35 days old, and lowest on broilers supplemented with 
10% ALM (877.78 g). Morbos [16] mentioned lower cumulative 
weekly weight gains on native chickens supplemented with increasing 
level of T. gigantean leaf meal, while Abbas and Ahmed [17] reported 
insignificant effect on weight gain when M. oleifera leaf meal was 
supplemented on broilers’ diet. 

Average daily gain of broilers (Figure 3) supplemented with leaf 

Figure 1: Feed intake (g) of broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi) from weeks 3 to 5.
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Figure 4: Feed conversion ratio of broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi).

Figure 3: Average daily gain of broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi).

Figure 2: Weekly weight gain (g) of broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi).
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Figure 6: Average feed cost incurred on broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi).

Figure 5: Fasted live weight and dressed weight of broilers supplemented with leaf meals from different plant sources (T. gigantea, M. oleifera, A. pintoi).

meals from different plant sources (T. gigantea, M. oleifera, A. pintoi) 
disclosed significantly (p<0.05) highest ADG on broilers fed with 
commercial ration alone (38.56 g). It should be noted that lowest 
ADG was obtained on broilers supplemented with 10% ALM (29.17 
g). Morbos [16] stated that the average daily gain of native chicken 
was not significantly affected by dietary regimes of TLM, and several 
studies showed the same results that utilization of MLM in broiler 
diet showed no significant effect [18-20]. In contrast, study conducted 
by Banjo [21] showed improved performance in terms of growth rate, 
and Melesse et al., [22] also reported significant (p > 0.05) increase 
in growth rate of Rhode Island Red chicks given MLM. There was 
no scientific study available on the utilization of ALM in poultry 
specifically for broiler chickens [23].

Results indicated that broilers with commercial diet performed 
better over the broilers with leaf meals in the diet (Figure 4). Some 
studies revealed the same conclusion obtained from the experiment. 
For instance studies on the inclusion of MLM in broilers’ diet by 
Cwayita and Olugbemi et al., [18,19] showed that its utilization did 
not produce significant effect on feed conversion ratio. Moreover, the 

same conclusion was revealed by Juniar et al., and Abbas and Ahmed 
[17,20] that utilization of MLM at 10% did not produce positive effect 
on feed conversion ratio. 

Generally, heavier fasted live weight and dressed weight were 
observed on broilers fed commercial ration than those supplemented 
with leaf meals from different plant sources (Figure 5). The dressing 
percentage of broilers reflected no significant difference among 
treatment diets. Juniar et al., [20] supported the result of the study 
citing that MLM did not produce significant effect on dressing 
percentage when supplemented in broiler diets showed that dressing 
percentage is positively genetically correlated to pre-slaughter live 
weight. 

Gross marginis defined as the difference between revenue and cost 
before accounting for certain other costs. Generally, it is calculated as 
the selling price of an item less the cost of goods sold [24]. Broilers 
fed with different leaf meals had relatively lower (p< 0.01) feed cost 
compared to broilers given pure commercial diet (Figure 6). Result 
further exhibited lowest feed cost on broilers supplemented with 
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10% MLM (51.19 PhP). It should be noted that the incorporation of 
leaf meals at 10% level into a commercial ration has the potential of 
reducing feed cost in broilers without any detrimental effects [25]. This 
coincides with Moreno [26] who reported that increasing the level of 
TLM into the diet of commercial hens resulted to a corresponding 
decrease in total feed cost.

Meanwhile, results presented in Table 1 and Figure 7 displayed 
slightly lower Return on Investment (ROI) on broilers supplemented 
with leaf meals from different plant sources. The reduction in feed 
cost did not offset the higher gain in weight on broilers fed with 
commercial ration. Broilers supplemented with 10% ALM (46.65%) 
as the lowest however mentioned other factors like market age and 
flock size which are negatively and positively associated with net 
profit, respectively.

Conclusion
Supplementation of leaf meals from different plant sources at 

10% level of inclusion in to the commercial ration has the potential 
of reducing feed cost in broilers without any detrimental effects. 
However, the reduction in feed cost on broiler rations supplemented 
with leaf meals could not offset the higher gain in weight on broilers 
feed with commercial ration which resulted to significantly higher 
ROI.
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Table 1: Gross income, total operating cost, net income and return on investment of broilers supplemented with leaf meals from different plant sources (T. gigantea, 
M. oleifera, A. pintoi).

Treatment Gross Income (Php) Total Operating Cost (Php) Net Income (Php) Return on Investment (%)
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T2 = commercial feed + 10% MLM 213.38 139.19 74.19 53.23ab

T3 = commercial feed + 10% ALM 206.75 140.98 65.78 46.65b

p - value 0.0126

*Column means with no common superscripts are significantly different (p < 0.05).
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