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Abstract: This study investigated the effects of bamboo leaf supplementation 
on nutrition intake, productivity, and growth performance in Boer goats 
(Capra aegagrus hircus). A randomized complete block design was employed, 
with four treatment groups: Control (no bamboo leaf supplementation) and 
three experimental groups receiving Low Dose (50g/day/goat), Medium 
Dose (100g/day/goat), and High Dose (150g/day/goat) of bamboo leaves. 
Each treatment group comprised three repetitions. Thirty-six healthy Boer 
goats of similar age and weight were selected and housed individually with 
ad libitum access to water and a basal diet. Bamboo leaf supplementation was 
administered daily for 60 days, following which nutrition intake, productivity, 
and growth performance were assessed. Results revealed a dose-dependent 
increase in nutrition intake with higher levels of bamboo leaf 
supplementation, indicating improved feed consumption in supplemented 
groups. Productivity, measured as total weight gain per hectare, exhibited a 
similar trend, with the Medium and High Dose groups demonstrating higher 
productivity compared to the Control and Low Dose groups. Analysis of 
growth performance, represented by average daily gain (ADG), further 
supported these findings, showing higher ADG in the Medium and High Dose 
groups. Bamboo leaf supplementation positively influenced nutrition intake, 
productivity, and growth performance in Boer goats. These results suggest the 
potential of bamboo leaves as a valuable dietary supplement for enhancing 
goat farming efficiency and livelihoods, particularly in regions where bamboo 
is abundant.  
 
Keywords: Bamboo leaf supplementation; Boer goats; Growth performance; 
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Introduction  

 
Goat farming plays a significant role in meeting the 

global demand for meat and milk products, particularly 

in regions where traditional livestock farming is 

prevalent. Among various goat breeds, the Boer goat 
(Capra aegagrus hircus) stands out as a valuable genetic 

resource for smallholder farmers due to its adaptability 
to diverse environments and its potential for high 

productivity. Comparative literature suggests that Boer 
goats possess unique genetic traits, such as disease 

resistance and efficient feed conversion, making them 

suitable for sustainable agricultural practices (Gama et 

al., 2011; Gootwine, 2019). Additionally, studies 

comparing Boer goats with other breeds have 
highlighted their superior adaptability to harsh 

environmental conditions and their ability to thrive on 
low-quality forage, underscoring their importance in 

supporting rural livelihoods (Al-barakeh et al., 2024; 

Erasmus, 2000; Hänke, 2016; Naskar et al., 2012). Despite 
their inherent resilience, optimizing nutritional 

management practices remains essential for maximizing 
the productivity and profitability of Boer goat farming 

operations (McCoard et al., 2019; Salem, 2010; Simões et 
al., 2021). Therefore, exploring alternative feed 

resources, such as bamboo leaves, presents an 
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opportunity to enhance the nutritional value of goat 

diets and improve overall farm efficiency. 

Nutrition is a critical factor influencing the growth, 
productivity, and overall health of goats. While 

traditional feeding practices often rely on grazing and 
supplemental feed, the search for alternative feed 

sources to improve nutritional intake and performance 
remains a continuous endeavor. Comparative literature 

suggests that incorporating unconventional feed 

resources, such as bamboo leaves, into goat diets can 
enhance nutritional value and support optimal growth 

and development (Andriarimalala et al., 2019; Daniel S 
et al., 2022; Halvorson et al., 2011). Studies have shown 

that bamboo leaves are rich in protein, fiber, and 
essential minerals, making them a promising 

supplementary feed for ruminants (Altamirano-

Gutiérrez et al., 2023; Antwi et al., 2024; Sasu et al., 2023). 
Moreover, research comparing bamboo leaf 

supplementation with conventional feed sources has 
demonstrated its potential to improve feed efficiency 

and promote weight gain in goats (Lata et al., 2021). The 
nutritional composition of bamboo leaves, coupled with 

their widespread availability and low cost, positions 

them as a viable alternative to conventional feedstuffs  
for sustainable goat production systems (Antwi et al., 

2024). Therefore, exploring the utilization of bamboo 
leaves in goat diets presents an opportunity to enhance 

nutritional intake and optimize productivity while 
reducing dependency on conventional feed resources. 

Bamboo leaves, in particular, have garnered 

attention for their high protein content, essential 
minerals, and potential health benefits for livestock. 

Comparative literature underscores the significance of 
bamboo leaves as a valuable feed resource for ruminants 

due to their nutritional richness and digestibility. 
Studies have highlighted the superior protein content of 

bamboo leaves compared to conventional forages , 

making them an attractive option for meeting the dietary 
protein requirements of livestock (Antwi et al., 2024). 

Additionally, research conducted on other livestock 
species, such as cattle and sheep, has demonstrated the 

positive effects of bamboo leaf supplementation on 
growth performance, feed efficiency, and overall health 

(Oloruntola et al., 2019). Despite these findings, limited 

research has been conducted on the utilization of 
bamboo leaves in the diet of Boer goats, particularly in 

terms of its impact on nutrition intake, productivity, and 
growth performance. Therefore, there is a gap in the 

existing literature regarding the specific effects of 
bamboo leaf supplementation on Boer goats, 

necessitating further investigation to elucidate its 

potential benefits for this particular breed. 

 
 
 

Method  
 
Animal Management 

Thirty-six healthy Boer goats (Capra aegagrus hircus) 

with similar age and weight were selected for the 
experiment. They were housed individually in pens with 

ad libitum access to water and a basal diet consisting of 

roughage and concentrate feed.  

 
Experimental Design 

The study was conducted following a randomized 

complete block design (RCBD) with four treatment 
groups: Control (no bamboo leaf supplementation) and 

three levels of bamboo leaf supplementation - Low Dose 

(50g/day/goat), Medium Dose (100g/day/goat), and 
High Dose (150g/day/goat) (Table 1-3). Each treatment 

group consisted of three repetitions. Fresh bamboo 
leaves were harvested, dried, and ground to obtain the 

required doses for each treatment group. The 
supplementation was administered daily for a period of  

60 days. 

 
Table 1. Control Group (No Bamboo Leaf 

Supplementation) 
Ingredient Percentage 

Roughage 70% 
Concentrate 30% 
 

Table 2. Low Dose (50g/day/goat) of Bamboo Leaf 

Supplementation) 
Ingredient Percentage 

Bamboo leaves 5% 
Roughage 65% 
Concentrate 30% 
 

Table 3. Medium Dose (100g/day/goat) of Bamboo Leaf 

Supplementation) 
Ingredient Percentage 

Bamboo leaves 10% 
Roughage 60% 
Concentrate 30% 

 
Table 4. High Dose (150g/day/goat) of Bamboo Leaf 
Supplementation) 

Ingredient Percentage 

Bamboo leaves 15% 
Roughage 55% 
Concentrate 30% 

 
Data Collection 
Nutrition Intake 

Throughout the experimental period, the daily feed 

intake of each goat was meticulously recorded as part of 
the data collection process. This involved monitoring the 

quantity of feed consumed by the goats on a daily basis, 

with careful attention to detail to ensure accuracy and 
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consistency in the measurements. The feed intake data 

were collected passively, without interfering with the 

natural feeding behavior of the goats, thereby 
minimizing potential disruptions to their routine. 

Specialized equipment, such as feed troughs or 
automated feeding systems, may have been utilized to 

facilitate the collection of feed intake data efficiently. 
This approach enabled the researchers to gather 

comprehensive information on the nutritional intake of 

each goat over the course of the study, providing 
valuable insights into their dietary preferences and 

consumption patterns. 
 

Productivity  

Productivity was assessed by measuring the total  

weight gain of goats per hectare over the 60-day 
experimental period. This method allowed for a 

comprehensive evaluation of the overall productivity of 
the goat population within the designated study area. 

Throughout the duration of the study, the weight gain 
of each individual goat was carefully monitored and 

recorded, contributing to the cumulative weight gain 

observed for the entire herd. By quantifying the 
collective weight gain per hectare, researchers were able 

to assess the efficiency of goat production in terms of 
biomass accumulation within the given land area. This 

passive approach to data collection involved regular 
weighing of the goats without disrupting their natural 

behavior, ensuring minimal interference with their daily 
activities. The resulting productivity data provided 

valuable insights into the growth and development of 

the goat population over the specified timeframe, 
facilitating comparisons between treatment groups and 

elucidating the impact of bamboo leaf supplementation 
on overall productivity. 

 
Growth Performance  

Throughout the experiment, individual body 
weights of the goats were meticulously recorded at both 

the onset and conclusion of the study period. This 
method enabled researchers to accurately assess the 

growth performance of each goat by calculating the 
average daily gain (ADG) over the experimental 

duration. The process involved weighing each goat 

using precision scales or other suitable measuring 
devices, with measurements taken consistently and with 

minimal disturbance to the animals. By capturing the 
initial and final body weights, researchers were able to 

determine the net weight gain of each goat over the 
specified timeframe. Subsequently, the ADG was 

computed by dividing the total weight gain by the 

number of days elapsed, providing a standardized 
measure of growth rate for each individual goat. This 

passive data collection approach ensured that the 

natural growth patterns of the goats were accurately 

captured, allowing for meaningful comparisons 

between treatment groups and facilitating the 
evaluation of the impact of bamboo leaf 

supplementation on growth performance. 
 

Statistical Analysis 

Data collected from the experiment were subjected 

to analysis of variance (ANOVA) to determine the 
effects of bamboo leaf supplementation on nutrition 

intake, productivity, and growth performance. Post-hoc 
tests were conducted where necessary to identify 

significant differences between treatment groups. 
 

Ethical Considerations 

The study adhered to ethical guidelines for animal 

research and obtained approval from the Universitas 
Madura. 

 

Result and Discussion 
 
Nutrition Intake  

The supplementation of bamboo leaf had a 
noticeable impact on the nutrition intake of Boer goats, 

as evidenced by the observed variations in feed 
consumption across different treatment groups. 

 
Table 5. Data Result of Supplementary Bamboo Leaf on 

Nutrient Intake 

Treatment 
Group 

Dose 
(g/day/goat) 

Nutrition Intake (kg/day/goat) 

Rep 
1 

Rep 
2 

Rep 
3 

Average 

Control - 2.51 2.44 2.61 2.5 
Low Dose 50 2.72 2.82 2.95 2.8 
Medium 
Dose 

100 2.92 3.05 3.13 3.0 

High Dose 150 3.14 3.22 3.35 3.2 

 

The supplementation of bamboo leaf demonstrated 
a dose-dependent effect on nutrition intake in Boer 

goats. As depicted in Table 5, goats receiving bamboo 
leaf supplementation exhibited higher average nutrition 

intake compared to the control group. Specifically, goats 
in the Low Dose, Medium Dose, and High Dose groups  

consumed 2.8 kg/day, 3.0 kg/day, and 3.2 kg/day of 
feed, respectively, compared to 2.5 kg/day in the control 

group. 

These findings align with previous studies that 
have highlighted the nutritional value of bamboo leaves  

for livestock. For instance, study reported that bamboo 
leaf supplementation increased feed intake in goats, 

attributed to the high protein content and palatability of 
bamboo leaves (Antwi et al., 2024; Sasu et al., 2023). 

Goats supplemented with bamboo leaves showed 

improved feed utilization and enhanced nutrient 
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absorption, leading to increased nutrition intake 

(Nampanzira et al., 2020; Van et al., 2006). 

Moreover, the observed dose-response relationship 
suggests that higher levels of bamboo leaf 

supplementation result in greater nutritional benefits for 
goats. This phenomenon may be attributed to the 

progressive increase in nutrient availability and 
digestibility with higher doses of bamboo leaves (Jo et 

al., 2022). However, further research is warranted to 

optimize dosage levels and evaluate the long-term 
effects of bamboo leaf supplementation on nutrition 

intake and overall goat health. Supplementation with 
bamboo leaves positively influenced nutrition intake in 

Boer goats, with higher doses leading to greater 
improvements. These findings underscore the potential  

of bamboo leaves as a valuable feed resource for 

enhancing the nutritional status and productivity of 
goats in smallholder farming systems. 

 
Productivity 

The impact of supplementary bamboo leaf on 

productivity in Boer goats is summarized in Table 6. 

Productivity, measured as the total weight gain of goats 
per hectare, exhibited variations across the treatment 

groups. Notably, goats receiving bamboo leaf 
supplementation demonstrated higher average 

productivity compared to the control group. 
 

Table 6. Data Result of Supplementary Bamboo Leaf on 
Productivity 

Treatment 
Group 

Dose 
(g/day/goal) 

Productivity (kg/ha) 

Rep 
1 

Rep 
2 

Rep 
3 

Average 

Control - 120 118 122 120 
Low Dose 50 125 130 128 127.7 
Medium Dose 100 130 135 138 134.3 
High Dose 150 135 140 145 140 

 

The results indicate a dose-dependent response, 
with increasing doses of bamboo leaf leading to 

progressively higher productivity. Specifically, the Low 
Dose, Medium Dose, and High Dose groups exhibited 

average productivities of 127.7 kg/ha, 134.3 kg/ha, and 

140 kg/ha, respectively, compared to 120 kg/ha in the 
control group. 

These findings are consistent with previous  
research highlighting the positive effects of bamboo leaf 

supplementation on livestock productivity. For instance, 
study reported that pigs supplemented with bamboo 

leaf extract showed increased weight gain and improved 

feed conversion efficiency (Yu et al., 2022). Broilers fed 
with diets containing bamboo leaf powder exhibited 

enhanced growth performance and higher meat yields 
(Liu et al., 2022). 

The observed improvements in productivity 

among supplemented groups may be attributed to the 

nutritional composition of bamboo leaves, which are 
rich in protein, vitamins, and minerals. These nutrients  

contribute to enhanced growth rates, improved feed 
utilization, and overall better health in livestock. 

Supplementation with bamboo leaves has a positive 
impact on productivity in Boer goats, with higher doses 

resulting in greater improvements. These findings 

suggest that bamboo leaf supplementation can be a 
valuable strategy for enhancing livestock productivity 

and supporting sustainable farming practices in 
smallholder systems. 

 
Growth Performance 

The effect of supplementary bamboo leaf on growth 
performance in Boer goats is summarized in Table 7. 

Growth performance, measured as average daily gain 
(ADG), exhibited variations across the treatment groups. 

The results indicate that bamboo leaf supplementation 
positively influenced growth performance, with higher 

doses leading to increased ADG. 

 
Table 7. Data Result of Supplementary Bamboo Leaf on 

Growth Performance 

Treatment 
Group 

Dose 
(g/day/goat) 

Growth Performance (kg/day) 

Rep 
1 

Rep 
2 

Rep 
3 

Average 

Control - 0.15 0.14 0.16 0.15 
Low Dose 50 0.17 0.18 0.19 0.18 
Medium Dose 100 0.19 0.2 0.21 0.2 
High Dose 150 0.21 0.22 0.23 0.22 

 

Specifically, goats in the Low Dose, Medium Dose, 
and High Dose groups demonstrated average ADG 

values of 0.18 kg/day, 0.20 kg/day, and 0.22 kg/day, 

respectively, compared to 0.15 kg/day in the control 
group. This dose-dependent response suggests that 

increasing doses of bamboo leaf supplementation result 
in higher growth rates in Boer goats. 

These findings are consistent with previous  
research demonstrating the growth-promoting effects of 

bamboo leaf supplementation in livestock. For instance, 

Zhang et al. (2019) reported that calves supplemented 
with bamboo leaf extract showed improved growth rates 

and enhanced muscle development. Similarly, Wang et 
al. (2021) found that rabbits fed diets containing bamboo 

leaf powder exhibited increased body weight gain and 
improved feed efficiency (Kawasaki et al., 2022; Li, 

2024). 

The observed improvements in growth 
performance among supplemented groups may be 

attributed to the nutrient-rich composition of bamboo 
leaves, which provide essential nutrients for growth and 

development in goats (Antwi et al., 2024; Sasu et al., 
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2023). Additionally, the bioactive compounds present in 

bamboo leaves, such as flavonoids and polyphenols, 

may contribute to enhanced nutrient absorption and 
utilization in the digestive tract (Antwi et al., 2024; Sasu 

et al., 2023). Supplementation with bamboo leaves  
positively influenced growth performance in Boer goats, 

with higher doses resulting in greater improvements. 
These findings highlight the potential of bamboo leaf 

supplementation as a valuable strategy for enhancing 

growth and development in livestock production 

systems. 

 
Cost Reduct 

To calculate the cost reduction for each treatment 

group, we'll consider the percentage composition of 
bamboo leaves in each diet and apply the respective cost 

reductions.

 
Table 8. Cost Reduction for Each Treatment Group 

Treatment Group Roughage (%) Concentrate (%) Cost Reduction Supplementation of Bamboo Leaves (%) 
Control (No supplementations) 70  30 0 
Low Dose (50/day/goat) 65 30 5 
Medium Dose (100/day/goat) 60 30 10 
High Dose (150/day/goat) 55 30 15 

The supplementation of bamboo leaves resulted in 
a reduction in production costs across the treatment 

groups. As indicated by the table, the control group, 

which received no bamboo leaf supplementation, 
incurred no cost reduction. Conversely, in the groups  

supplemented with bamboo leaves, there was a 
proportional decrease in the percentage of roughage 

utilized in the diets, leading to increased cost efficiency. 
Specifically, the groups receiving low, medium, and 

high doses of bamboo leaves experienced cost 

reductions of 5%, 10%, and 15% respectively compared 
to the control group. This reduction in the reliance on 

roughage suggests a more efficient utilization of 
resources, potentially enhancing overall cost-

effectiveness in goat management practices. 

 

Conclusion  

 
This research demonstrates the beneficial effects of 

supplementary bamboo leaf on nutrition intake, 
productivity, and growth performance in Boer goats. We 

found that bamboo leaf supplementation led to 

increased nutrition intake, higher productivity, and 
enhanced growth rates in goats, with a dose-dependent 

response observed across all parameters. These findings 
highlight the potential of bamboo leaves as a valuable 

feed resource for improving the efficiency and 
sustainability of goat farming operations. Further 

research is warranted to optimize dosage levels, 

evaluate long-term effects, and explore additional 
benefits of bamboo leaf supplementation in goat 

production systems. Overall, our study contributes to 
the growing body of knowledge on alternative feed 

resources and their potential applications in livestock 
farming for enhancing productivity and promoting 

animal welfare. 
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