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Abstract
Background and Objective: Ruminant cattle such as buffalo need green plants as their main food source to support life and growth.
Green plants are usually taken from local grasslands as well as farming waste. However, the current situation indicates that the green plant
supply has decreased, especially during long droughts. Palm oil plantations play a primary role in supporting the green plant supply for
the cattle as they produce industrial and agricultural waste. For individual agriculture, green plants that can be consumed by the cattle
include midribs and the palm leaves. Palm oil agricultural waste contains high amounts of crude fiber, so fermentation and aeration are
important to improve the quality of agricultural waste as well as green plants that contain high amounts of crude fiber. This work discusses
the capability of buffalo to process palm oil waste, especially the palm leaves without sticks, that has been fermented and its relation to
the increase in buffalo weight. The objective of this research was to explain the ability of buffalo to digest fermented palm leaves, which
consistently increase the daily weigh. Materials and Methods: This field research was conducted in Lubuk Basung, Distric Agam from
April-May, 2017. Daily weight gain of buffalos was measured and amount of fodder was calculated. Results: The results show that the
fermentation of palm leaves without sticks may increase the daily weight gain by approximately 0.89±0.33 kg/buffalo/day, while the
consumption of fodder is approximately 18.9±0.74 kg/buffalo/day. Conclusion: Palm waste as forage exhibits a positive impact on the
daily weight gain of buffalo.
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INTRODUCTION

Ruminants need grass and green plants as their main food
to live. These plants are usually taken from the local grassland
as well as farming waste. However, the current situation is that
the green plant supply has decreased as a result of the
alteration of land function from farming to housing, public
facility and plantation. Palm oil plantations have a primary role
in supporting the green plant supply for cattle and this supply
can be composed of industrial and agricultural waste. For
individual agriculture, the green plants that can be consumed
as a food supply for the cattle include midribs and the palm
leaves. In 2014, Indonesia had 10.75 million of palm oil
plantation1 (41% of this plantation belongs to the local
farmers, 7% is owned by the government, while the rest 52%
is private farm). Sumatra and Borneo has 6.80 and 3.45 million
hectare palm oil plantation respectively. Palm oil plantations
may produce 20 to 30 palm plants, which is equal to 10 tons
of dry leaves/ha/year2,3. Each palm oil plant produces 25-30 or
in average 27 stem bark annually3. The average weight of stem
bark is 5 kg/trunk, while each stem may contain 0.5 kg of palm
leaves. Subhan et al.3 had previously calculated that the
average number of palm oil trunks in one hectare of land is
approximately 136 plants, which indicates that palm oil
plantations may produce at least 197,37 million t of stem bark
and 731 thousand t of palm leaves. 
Palm oil agricultural waste contains high amounts of

crude fiber and processing is needed to improve the quality of
the waste. Fermentation and aeration are applicable in
improving the quality of agricultural waste as well as green
plants that contains high amounts of crude fiber. The results
of Hasan4, which are mentioned in Ginting and Elizabeth5,
indicated that adding urea continuously as much as 3 times or
to  a  concentration  of  6%  will  increase  the  protein  from
5.6-12.5% and even 20%.
Buffalos have a unique ability compare to ruminants and

other herbivores . Their uniqueness can be seen in the habitats
where they live, their morphological characteristics, anatomy,
digestion physiology and their nutritional status. Both the
digestion physiology and the capacity of buffalo’s stomachs
show  exceptional  abilities  and  characteristics  in  digesting
low-quality grass (low-protein plants and plants with high
amounts of crude fiber). Buffalo also have an incredible pace
of compensatory growth compared to cows6,7.
This article discusses the capability of buffalo to process

palm oil waste, especially the palm leaves without sticks, that
has been fermented and its relation to the increase in their
weight. As palm oil plantations have plenty of palm leave
stocks   that  can  be  used  as  the  main   forage,   farmers   can

benefit from these surpluses. This research is designed to
verify buffalo’s ability to digest fermented palm leaves to
increase daily weight gain.

MATERIALS AND METHODS

This   study   used   four    male    buffalos    ranging    from
18-27 months old. The average weight of buffalo was
354±36.68 kg and each animal was fed with modified feed
from Lazuardi M.A. Sumardi and Bagus (Table 1).

Research execution: The fermentation process of palm leaves
was as follows:

C Separating palm leaves and sticks
C Cutting the leaves with a chopper to make them smaller,
approximately 2-3 cm

C Adding other ingredients such as bran, urea, ultra mineral,
salt, starbio, molasses accordant with the composition of
palm leaves and then combining them together 

C Fermenting the ingredients for 10 days and after the
procedure, the mixture is aerated for 30 min before it is
given to the buffalos

C Feeding the buffalos with the modified diet from the
fermented palm leaves. Diet was given to buffaloes two
times a day, first in the morning before the buffalo are
freed into the farming area and again in the afternoon at
approximately 5 pm before they are tied up in the palm
oil plantation 

Observation and measurement:

C Adaptation is conducted for two weeks
C Time for forage adjustment is approximately two weeks
C Parameter observation is performed for at least eight
weeks

C In calculating the amount of fodder that is given to the
buffalo, the researcher counts the total fodder that is
given minus the leftovers

C The daily weight gain is measured with measuring tape
every seven days for at least four weeks

Table 1: Food composition of fermented palm oil plant
Ingredients Composition (g)
Palm leaves 750
Bran 150
Urea 20
Ultra mineral 10
Salt 10
Molasses 40
Starbio 20
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RESULTS

The  results  indicate  a  daily  weight  gain  for  the buffalo
of   0.89±0.33 kg/head/day.  The  feed  consumed  by  buffalo
was  18.9±0.74 kg/head/day.  The  research   was   initiated
with an initial weight measurement of the buffalo of
354±36.68 kg/head and the final weight of the buffalo after
the research was 380±41.11 kg/head.

Nutrition and fiber fraction of palm leaves: The content of
fiber fraction of palm leaves before and after 10 days
fermentation is shown on Table 2.

Digestibility: The benefits of certain fodder are known from
the analysis of animal digestibility as the chemical analysis
provides only the value of the fodder without mentioning the
benefit. McDonald et al.8 stated that food digestibility is
affected by the chemical composition of the fodder as well as
the fraction of the fiber in the food. During this field study, the
laboratory analysis of the digestibility of fermented palm
leaves exhibited significant changes as they cause digestive
improvement especially for dry forage, organic, crude protein
and fiber, NDF, ADF, hemicelluloses as well as cellulose. The
improvements were found to be approximately 20.53, 9.52,
27,16, 17.15, 14.90, 13.32, 31.02 and 18.11%.

DISCUSSION

The response to the diet is indicated by the buffalo’s
ability to consume certain foods and is calculated by  reducing

the quota of the given food and replacing it with left over
food. The results show that the palatability exhibits no
significant problems after feeding the buffalo with fermented
palm leaves. Table 2 shows that the impact of the
consumption of fresh green plants on buffalo was
approximately 18.9±0.74 kg and that each had an increase in
daily weight gain of approximately 0.89±0.33 kg. Batubara9

and Rohaeni10 indicated that giving a diet of 40% palm leaves
and concentrate will increase the daily weight gain of male
buffalo by approximately 0.76 kg. Moran11 and Suhubdy6

indicated that male buffalo may grow at the rate of 0.59 and
0.73 kg/day after feeding with concentrated food at
concentrations of approximately 30 and 70%. The increase in
weight gain of approximately 0.764-0.832 kg/day requires 2 kg
of concentrated food¹²,¹³. In this research, the diet has been
arranged with concentrate, urea and molasses as shown in
Table 1. As a result, the increase in daily weight gain of buffalo
is greater than that in the previous research by Sariubang et
al.12.

The level of fodder consumption is influenced by several
factors such as age, weight, palatability and health. An
approach to increase the green plant consumption is
improving the palatability of the fodder by adding attractants
such as salt and sweetener or by adding protein. The level of
dried plant consumption is approximately 9.68 (kg/day), which
is 2.73% of the total weight. The level of consumption is higher
than the result collected by Moran11 and Kuswandi13, who
stated that the consumption of 5.80 kg/day dry food, equal to
1.81% of the total weight of a living buffalo, may lead to a
weight of 320.10 kg, while the increase of daily weight gain  is

Table 2: Nutrition substance on palm leaves without stick
Ingredients Palm leaves before fermentation (%) Palm leaves after fermentation (%)
Dry ingredients 55.73 51.25
Organic ingredients 82.46 80.78
Crude protein 7.84 13.85
Crude fat 2.26 3.47
Crude fiber 30.68 25.91
Ask 14.08 11.37
BETN 45.14 41.60
NDF 69.40 60.12
ADF 48.71 35.67
Cellulose 20.94 16.22
Hemicellulose 20.69 24.45
Lignin 11.89 9.03
Source: Vansoest Laboratory Analysis of Ruminant Nutrition Husbandry Faculty, Andalas University

Table 3: Digestibility of nutrients found in palm leaves without sticks as analyzed in vitro
Palm leaves DM OM CP CF NDF ADF  Hemi Cell
Before the fermentation 51.78 59.86 56.38 51.48 42.14 27.48 41.26 39.71
After the fermentation 62.41 65.56 71.69 60.31 48.42 31.14 54.06 46.46
Source:  In  vitro  Ruminant  Nutrition  Laboratory  Analysis  at  Husbandry  Faculty  Andalas  University,  DM:  Dry  matter,  OM:  Organic  material,  CP:  Crude  protein,
CF: Crude fiber
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approximately 0.73 kg/day. The level of consumption is
determined from the total weight, while the increase in the
consumption level is influenced by age. Parakkasi14 indicated
that the growth rate of a buffalo is determined by the age and
that puberty indicates optimal growth. As the buffalo
becomes an adult, the growth is decreased. In this research,
the animals were approximately 18-27 months old, a time
during which the buffalos were still growing. 

The analysis shows that palm leaf fermentation
measurement as shown in Table 1 improves buffalo
digestibility by 20.52% and also improves the organic
digestibility by 9.52%. An improvement can also be found in
the crude fiber digestibility as the fodder given to the animals
is the form of complete fodder by adding starbio, which
consists of protein, to improve crude fiber digestibility. Imsya15

also stated that an increase in the protein level during palm
leaf fermentation is the result of the breakdown of organic
substances, which change the percentage of substrate
nutrients. Urea has the ability to loosen the bond between
lignin and hemicellulose. As a result, lignin content is
increased, while some parts of cellulose are decreased, both
lignin and silica are dissolved and result in enzyme
penetration, which is produced by rumen microbes that later
improve the level of digestibility as indicated by Wannapat et
al.16 and Sundstol17. Macro minerals are needed in small
amounts but play crucial roles in rumen. 

The results imply that fermented palm leaves may
increase the daily weight gain of buffalo and that this
approach can be applied as a solution during droughts when
green fodder is scarce. This research encourages other parties
to pay attention to buffalo fodder and its relation to weight
gain. However,  this  research   may  have  weaknesses,  as
farmers  have  limited  knowledge  about  palm  leaf
fermentation processes and procedures and thus, supervision
is needed.

CONCLUSION

The application of palm leaf fermentation will improve
the daily weight gain of buffalo as much as 0.89
kg/buffalo/day. The   level   of   dry   fodder   consumption   is 
 approximately 9.68 kg/day with a consumption of dry rations
by buffalo of approximately 2.73% of the total weight. The
results indicate that using the palm plantation waste to feed
the buffalo will also support the meat supply. 

SIGNIFICANCE STATEMENT

This  research  explores  the  possibility  of   using  palm
leaves   as   the   main   fodder   for   buffalo,   which   can    be

beneficial  for farmers in increasing buffalo weight gain. This 
study  will  help researchers to explore the critical area of
fodder modification and its relation to daily weight gain, an
area that many researchers were not able to explore
previously. Thus, a new theory can be developed on fodder
combination using fermented palm leaves and other
combinations. 
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