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Abstract. Gliricidia (Gamal) is a high protein forage source. Gamal 
contains 24-25% crude protein. In Bangka Belitung Islands, Gamal is 
deliberately cultivated as a climbing pole and shade for pepper plants. 
Usually, Gamal shoots are trimmed once every three months, the leaves 
can be used as feed. Apart from Gamal, Cassava leaves are also a nutritious 
feed ingredient. Cassava leaves contain 23.04% crude protein, 24.86% dry 
matter, and 64.87% dry matter digestibility. This study aims to determine 
feed consumption, body weight gain, and feed conversion ratio (FCR) of 
young Bali bulls into small farmers. This research was conducted in 
Simpang Perlang Village, Central Bangka Regency from June to October 
2016. The sample used was 24 young Bali bulls aged 1-3 years with an 
average live weight of 186.3 kg, which were grouped into 4 (four) feed 
treatments and 2 (two) age groups, namely 1-2 years and 2-3 years, where 
each was given 3 (three) replications. Data was analyzed using a 
completely randomized design and the DMRT test. The results showed that 
the feed factor and age factor significantly (P < 0.05) had an effect on feed 
consumption, body weight gain, and FCR.  

1 Introduction 

One of the outputs to be achieved in national agricultural development is an increase in 
cattle productivity. Most livestock productivity is determined by the quality and quantity of 
feed consumed. The quality of feed depends on the nutrients contained in the feed. The 
nutrients in question are crude fiber, protein, and energy [1]. Provision of appropriate and 
quality animal feed can increase the potential for genetic superiority of cattle so as to 
increase livestock production according to the target.  

Wild grass found in nature is still a mainstay for smallholder farmers. Weeds tend to 
have low nutritional value. Meanwhile, there are many other feed ingredients that contain 
high nutrients in the form of by-products of plantation crops and in the form of cultivated 
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grass. This is due to the lack of knowledge of farmers about feed sources and procedures 
for feeding cattle. The provision of concentrates such as bran, wheat pollar, soybean meal, 
and others, is also constrained by high prices. 

Gamal or Gliricidia and Cassava leaves are plantation waste that is rich in nutrients, and 
is not expensive. However, they are rarely used as feed ingredients. Gamal is a source of 
forage which is high in protein. Gamal contains 24-25% crude protein [2]. In the Bangka 
Belitung Islands, Gamal is deliberately cultivated as a climbing pole and shade for pepper 
plants. Usually Gamal shoots are pruned every three months, the leaves can be used as feed. 
Gamal is a versatile plant, fast growing, capable of fixing nitrogen. Apart from being a 
source of food, gamal is also a source of wood, fire, green manure, shade trees, and 
building poles. Gamal production which is carried out every 3 months produces a 
production of 32.50 tons/ha/year [3]. The digestibility value of the Gamal leaf is 45%, and 
the bark of Gamal is 60% [4]. 

In addition to Gamal, Cassava leaves are also has a high nutritional content. Cassava 
leaves contain 23.04% crude protein, 24.86% dry matter, and 64.87% dry matter 
digestibility [5], and digestible energy is 12.538,92 Kkal [6]. Cassava is a new commodity 
in Bangka Belitung following the decreasing optimism of farmers towards rubber, pepper 
and oil palm. It can be seen from the significant increase in Cassava harvested area in 2015 
from 1,423 Ha to 2,228 Ha in 2017 [7]. This is also supported by the increasing number of 
Cassava processing factories. One hectare of Cassava plantation can produce 7-15 tons of 
Cassava leaf waste [8]. 

Bali cattle are native beef cattle to Indonesia's genetic resources and are the result of the 
domestication of Banteng thousands of years ago. Bali cattle are a favorite of beef cattle 
both at home and abroad. Bali cattle are the most widely kept cattle on small farms because 
of their good fertility and low mortality [9]. Bali cattle have a survival strategy according to 
agro-ecological conditions and are thought to have phenotypic elasticity in the form of 
being able to adapt to body conditions and maintain high reproductive power [10]. 

This study aims to determine feed consumption, body weight gain, and FCR of Bali 
cattle through substitution of field grass with Gamal and Cassava leaves at the farmer level 
in Bangka Belitung Islands Province. 

2 Methods 
This research was carried out in the Nadi Lestari farmer group, Simpang Perlang Village, 
Lubuk Besar District, Central Bangka Regency from June to October 2016. The research 
sample used was young Bali bulls aged 1-3 years with an average live weight of 186.3 kg a 
much as 24 Heads. 

This study used a factorial Completely Randomized Design (CRD) with 2 (two) factors. 
The first factor is the feed formulation consisting of 4 (four) levels of treatment. The 
treatments given were the existing ration (R1 = control/ wild grass) and the formulated 
ration for fattening (R2, R3, R4 = the formulated ration). The composition of feed for each 
treatment is shown in Table 1. The second factor is the age of the livestock, namely 1-2 
years old (U1) and 2-3 years old (U2). Each treatment consisted of 3 (three) replications. 
The treatment was given for 98 days, divided into 2 phases, namely the adaptation phase for 
14 days, and the treatment phase for 84 days. 

Parameters observed in this study include feed consumption, daily body weight gain, 
and feed conversion ratio. Feed consumption was observed every day by calculating the 
difference between the amount of feed given and the rest of the feed. Daily body weight 
gain was calculated based on the difference between the final body weight of the study 
minus the initial body weight of the study divided by the length of the day of observation. 
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Weighing of cattle body weight was carried out every 28 days.. While feed conversion is 
calculated by comparing the amount of ration consumed with daily body weight gain. 

The data obtained were analyzed by means of variance (ANOVA) and if the treatment 
had a significant effect on the observed variables, the analysis continued with Duncan's 
further test. SAS 9.4 software was used for data analysis.  

Table 1. Feed composition of each treatment 

Feed ingredients 
Treatment 

R1 R2 R3 R4 
----------------  %  ----------------- 

Wild grass 100 66,7 63,4 60,0 
Gliricidia - - 3,33 - 
Cassava leaves - - - 6,67 
Rice bran - 12,66 12,66 12,66 
Cassava waste - 9,99 9,99 9,99 
Palm kernel cake - 8,33 8,33 8,33 
Soy sauce dregs - 1,67 1,67 1,67 
Dolomite  - 0,33 0,33 0,33 
Salt  - 0,33 0,33 0,33 

Jumlah 100 100 100 100 

3 Results and discussion 

3.1 Feed consumption 

The average consumption of dry matter and protein in young Bali bulls is shown in the 
Table. 2. Based on the results of analysis of variance showed that there was no significant 
difference in the treatment of substituting grass with Gamal and Cassava leaves on feed 
consumption. 

Consumption of dry matter obtained from this study did not differ in each feed 
treatment, ranging from 6.75-7.29 kg/day. Dry material consumption in this study was quite 
high. The dry material requirement for young bulls with a live weight of 200 kg was 5.6 
Kg, equivalent to 2.8% of live weight [11]. This is because the lightness of the palatability 
factor is quite high, as stated [12] that the level of livestock consumption is strongly 
influenced by palatability and the balance of macro and micro nutrients in the ration. 
Similar results were also obtained by Sunarso et al. who reported that the dry matter 
consumption of complete feed iso energy (TDN 60-69%) and protein (12%) in Simmental 
cattle ranged from 6.89 to 8.56 kg/day [13]. The results of this study are higher than those 
of Nanda et al. who reported that dry matter consumption in Bali cattle fed palm fronds 
ranged from 2.93 to 3.48 kg/day [14]. 

The availability of protein in beef cattle feed is very important because protein is the 
main component of body organs, enzymes, hormone transporters and so on [11]. Table 2 
shows that there is no significant difference in the substitution of grass with Gamal and 
Cassava leaves on protein consumption. The highest protein consumption was found in the 
R2 feed treatment, which was 543.77 g/head/day and the lowest protein consumption was 
found in the R3 treatment, which was 521.82 g/head/day. Consumption of dry material and 
protein showed results that were not significantly different between feed treatments. This is 
in accordance with the statement of Putra and Puger which stated that feed protein was 
positively correlated with the consumption of dry matter, organic matter, protein and 
energy [15]. There was no difference in protein consumption in this study, because the 
protein levels in each treatment were not much different. The results of the  Indonesian 
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Center for Animal Research and Development laboratory analysis (2020) show that the 
protein content of field grass is quite high, ranging from 10-13%. The amount of protein 
consumed in this study is also in accordance with the opinion [11], that young bulls with a 
live weight of 200 Kg, if consuming 554 g/day of protein can produce 0.5 kg/day of weight 
gain. 

Based on the results of analysis of variance showed that the difference in age 
significantly affected the consumption of dry material and protein in Bali bulls. So that as 
the age of the livestock increases, the consumption of feed also increases. The amount of 
feed that can be consumed by an animal has a relationship with the weight and size of its 
body frame where a large body weight and skeleton are able to consume relatively more 
feed compared to a smaller body weight and skeleton [16]. 
 
3.2 Body weight gain 

Body weight gain is an indicator to determine the rate of livestock growth and the 
efficiency of the use of the feed given. The performance of cattle is not only influenced by 
the breed but also the management of feeding. Good feed quality and sufficient amount of 
feed will increase livestock productivity [17]. 

The average daily body weight gain of young Bali bulls with treatments R1, R2, R3 and 
R4 is shown in the Table. 2. Based on the results of analysis of variance, it showed that 
there was a significant effect of substitution of grass with gamal and cassava leaves on daily 
body weight gain.  

Table 2. Average dry matter consumption, protein consumption, body weight gain,  
and FCR during the study 

Parameters 
Feed Age CV 

R1 R2 R3 R4 U1 U2  

Dry matter 
consumption (kg/day) 7,17a 7,29a 6,74a 7,16a 5,56b 8,62a 14,98 

Protein consumption 
(g/day) 531,90a 543,77a 521,82a 541,15a 420,96b 648,36a 15,10 

Body weight gain 
(kg/day) 0,36c 0,52b 

 0,62a 0,68a 0,49b 0,60a 10,92 

FCR 19,96a 13,99b 10,62c 10,29c 15,03a 12,40b 12,71 
Note: different superscripts on the same line show significant differences (P<0,05) 

The highest daily body weight gain was obtained in young Bali bulls which were given 
R4 treatment and the lowest was in R1 treatment. Daily weight gain of young Bali bulls 
given R4 treatment was significantly different from that of R1 and R2 treatments but not 
significantly different from R3 treatment. Treatment R3 was also significantly different 
from treatment R1 and R2 but not significantly different from treatment R4. 

One of the factors that affect daily body gains in beef cattle is the quality of the feed 
consumed. The high and low quality of feed is largely determined by the nutrient content or 
chemical composition, as well as the high and low levels of anti-nutritional substances 
contained in it [18]. The quality of feed includes the content of various nutrients, such as 
energy, protein, minerals, vitamins and the content of anti-nutritional substances such as 
tannins, lignin and other secondary compounds [1]. To obtain optimal weight gain of beef 
cattle, a balanced diet of protein and energy is needed. In growing cattle, feeding with a 
protein amount of 540 g/head/day and a metabolic energy content of 32 MJ/head/day 
resulted in the highest live weight gain, 558 g/day [19]. Feeds with balanced nutrition can 
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be obtained by combining various feed ingredients, especially forages and concentrates 
[18]. 

The low daily body gains of Bali cattle in treatment R1 was because in this treatment, 
bali bulls were only given single forage feed (wild grass) without being given additional 
feed. Single feeding will only meet energy needs for basic energy and a little for growth 
[20]. The same opinion was also expressed [21] based on the results of his research that the 
daily weight gain of young Bali bull fed forage without additional feed was lower by 0.10 
kg/day compared to cattle fed additional feed. Beef cattle that were fed minimal feed and 
with traditional rearing management resulted in an average increase in body weight of 
about 0.29 kg/head/day [22]. The feed formulation treatment with Gamal and Cassava leaf 
substitution had higher daily weight gains than R1 treatment. 

One of the factors that influence the growth rate of a beef cattle is age [23,24]. Based on 
the results of analysis of variance showed that the difference in age significantly affected 
the daily body weight gain of Bali cattle. The results of this study showed that young Bali 
bulls aged 2-3 years grew faster than young Bali bulls aged 1-2 years. The same result was 
also obtained [25] that a sharp increase in growth occurred at the age of 3 years. Age factor 
also affects the portion of bone growth, meat and fat. The distribution of meat, bone and fat 
components shows differences in the growth patterns of each individual animal. Changes in 
the proportion of carcass components (meat, bone and fat) are in line with growth patterns 
in livestock, where bone develops the earliest during growth, meat is the carcass component 
that grows after bone, while fat is the last growing tissue [26]. Adult body will be reached 
when the body's cells has maximally produced body protein so that there is an increase in 
fat deposition [27]. 

3.3 Feed conversion ratio 

FCR is the amount of feed consumed to obtain an increase in unit live weight [28]. Feed 
conversion can be used to determine production efficiency because it is closely related to 
production costs. 

The average feed conversion ratio during the study is shown in Table 2. In the table it 
can be seen that the highest feed conversion value was obtained by treatment R1 (control) 
of 19.96, while the lowest was obtained by treatment R4 of 10.29. The highest feed 
conversion (R1) means that the efficiency of feed use is very uneconomical, because to 
increase daily weight gain by 1 kg it takes 19.96 of feed. While the low feed conversion as 
shown in the R4 treatment, provides a higher or better feed use efficiency than the R1 and 
R2 treatments because to increase body weight gain by 1 kg only 10.29 feed is needed. This 
is due to lightness due to feed metabolism and absorption in the rumen running optimally, 
because there is an adequacy and balance of feed nutrients needed by livestock. On the 
other if the feed conversion value is higher, it means the quality of the nutritional value of 
the feed is getting worse and the livestock is not efficient in using the ration to increase 
body weight gain [29]. 

The results obtained are better than those of [30], Bali cattle FCR with fermented straw 
substitution and shrimp head flour concentrate, which is 17.60. The feed conversion for 
good beef cattle is 8.56 to 13.29. FCR of Bali cattle given treatment rations (R3 and R4) is 
almost the same as the FCR of Bali cattle fed forage with the addition of tofu waste and 
bioethanol waste, which is 10.94 [31], and is better than the results of other studies, that 
Bali cattle FCR 14.5-18.5 [16]. 

The difference in age significantly affected the feed conversion of young Bali bulls 
(Table 2). In the table it can be seen that the feed conversion value for cattle aged 2-3 
(12.40) years is lower than for cattle aged 1-2 years (15.03). This shows that cattle aged 2-3 
years are more efficient in using feed than cattle aged 1-2 years. 
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4 Conclusion 

The feed factor had a significant effect on daily weight gain and feed conversion ratio. 
Meanwhile, age has a significant effect on weight gain, feed consumption, and feed 
conversion ratio. 
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