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Abstract | This research aimed to know the effect of using different levels of Gliricidia sepium leaves in the Complete
Feed on the Performance of Fattened Male Bali Cattle. The cattle employed in this research were 12 male Bali cattle
aged between 2-2.5 years old, with the average initial body weight was 181.50£16.51 kg. The animals were divided into
three groups according to the ration treatment used. The rations include T1 ration which contained standard crude
protein and high energy (11% CP and 72% TDN), T2 ration which contained medium protein and high energy (13%
CP and 72% TDN); and T3 ration which contained high protein and high energy (15% CP and 72% TDN). The
level of Gliricidia sepium leaves in each treatment ration was also different, where T'1 contained 10% of, T2 contained
20% of Gliricidia sepium leaves, and T3 contained 31% of Gliricidia sepium leaves. Results of the study indicated that
the dry matter and organic matter intake were relatively the same among treatments. However, the intake of CP and
CF in T2 and T3 was higher (P<0.05) than T1. On the other hand, the TDN intake of T2 was higher (P<0.05) than
T1. However, T3 has relatively the same consumption with T2 and T1. Furthermore, the nutrient digestibility was
relatively the same among the treatments, while the daily body weight gain (ADG) of T2 was higher (P<0.05) than
T1 and T3. Additionally, the conversion and efficiency on T2 were higher than T3, but relatively the same as T1. It
is concluded that the application of complete feed with protein source from Gliricidia sepium with crude protein and
TDN of 13 and 72% respectively could improve the fattened Bali cattle performance.
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INTRODUCTION

he sufficient availability of feed in terms of both
quality and quantity plays an important role in
supporting livestock productivity, especially the fattened
Bali cattle. Even though feed is the main component that
needs to be considered by farmers, in fact, the sufficient
feed availability is still a serious problem faced by farmers/

breeders who fatten their livestock.

According to various reports of research, due to insufficient
teed availability, the productivity of fattened Bali cattle in
West Timor has not been optimal. In the rainy season,
the availability of feed is abundant, so there is a positive
growth of livestock indicated by increased body weight.
Conversely, in the dry season, the availability of feed is

June 2022 | Volume 10 | Issue 6 | Page 1339


https://dx.doi.org/10.17582/journal.aavs/2022/10.6.1339.1349
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
crossmark.crossref.org/dialog/?doi=10.17582/journal.aavs/2022/10.6.1339.1349&domain=pdf&date_stamp=2008-08-14

Advances in Animal and Veterinary Sciences

lacking with inadequate nutritional quality which results
in negative growth of livestock, even frequently causes
death (Tahuk and Dethan, 2010). The average daily weight
gain of fattened Bali cattle in the dry season is quite low
which is at 0.30 kg/day. Meanwhile, in the rainy season,
the daily weight gain of fattened Bali cattle on smallholder
farms reaches 0.51 kg/day (Tahuk ¢z a/., 2018b). The above
conditions illustrate that the rainy and dry seasons have
a significant influence on the appearance of Bali cattle
production which is fattened on the smallholder farms.

Considering the reality above, one of the efforts to solve
that needs is developing feed processing technologies such
as producing complete feed. The development of complete
teed can solve the problem of feed shortages because it
has complete nutrients to meet the needs of livestock.
In addition, complete feed can guarantee the availability
of feed throughout the year, especially in the dry season
(Tahuk and Bira, 2020).

Complete feed production in West Timor is quite promising
because it is supported by the abundant availability of feed,
especially the rainy season. The extent of pasture livestock
can provide abundant natural grass forage to be used as
raw material for making complete feed. In addition, forage
legumes such as Gliricidia sepium are also abundant, but
have not been maximally utilized as animal feed by farmers/
breeders. When both of these forage ingredients combined
with digestible carbohydrate sources, it can produce high-
quality complete feed that can meet the needs of livestock.

The use of Gliricidia sepium leaves as a source of protein
in making complete feed can increase livestock access to
these feed ingredients. This is because Gliricidia sepium is a
teed forage with the less palatable when given fresh to Bali
cattle. According to Tahuk ez a/. (2017), if the provision of
tresh Gliricidia sepium leaves reaches 46% as a source of
protein, it can reduce palatability and improve the selection
characteristics of Bali cattle to consume them. As a result,
the protein obtained by livestock is not optimal so it causes
non-optimal performance of livestock.

In its application, the production of complete feed by
utilizing Gliricidia sepium leaves as a source of protein needs
to be adequately formulated in the ration by combining it
with digestible carbohydrates feed source. Thus, rations that
have sufficient protein and energy can be obtained to meet
livestock needs. According to Pedreira ez 2/. (2013), the use
of concentrates with the proportion of 30% and 60% in the
ration can increase the consumption and digestibility of
dry matter and organic matter in beef cattle.

In general, the application of complete feed is believed to
improve the performance of fattened Bali cattle because

it has adequate nutritional quality. When fresh Gliricidia

sepium leaves are given to the fattened male Bali cattle on
smallholder farms as a source of protein, it can increase the
daily body weight gain ranging from 0.47 + 0.47 to 0.70 +
0.16 kg/head/day (Tahuk ez a/.,2017) due to the complete
nutritional content. However, information regarding the
effect of using the different levels of Gliricidia sepium
Leaves on Complete Feed on the Performance of Fattened
Male Bali Cattle has not been widely reported. It requires
a thorough review on the information regarding the
provision of complete feed with different CP content (by
increasing the proportion of Gliricidia sepium) and affect
the performance of fattened Bali cattle.

MATERIALS AND METHODS

'This study did not use treatments that interfere with animal
welfare. Therefore, approval from the ethnic committee for
the use of livestock in research is not required.

TIME, LOCATION, CATTLE AND FEED

The research was done in experimental cage of the Faculty
of Agriculture of Universitas Timor in April to October
2019 consisting of stages of preparation, data collection,
analysis, and report. Feed sample and feces were analyzed
in the Chemistry Laboratory of Feed, Faculty of Animal
Husbandry, Universitas Nusa Cendana Kupang.

The cattle employed was 12 male Bali cattle aged between
2-2.5 years old based on the teeth estimation. The general
average initial body weight of the cattle during the research
was 181.50+16.51 kg, with the average initial body weight
detail of T1 treatment was 175.25+9.18; T2 was 184.75
+13.94; and T3 was 184.50+25.36. The addition of daily
body weight gain (ADG) expected was 0.75 kg/cattle/day.

The complete feed contained Gliricidia sepium, field grass,
ground corn, bran pollard, and rice bran, which have been
compiled into three types of ration of T1, T2 and T3.
The T1 ration contained standard crude protein and high
energy (crude protein by 11% and total digestible nutrient
(TDN) by 72%) (According to recommendations of Kearl,
1982). Furthermore, T, contained medium protein and
high energy (Crude Protein by 13% and TDN by 72%).
Meanwhile, T, ration contained high protein and high
energy (crude protein by 15% and TDN by 72%). In
addition, mineral premix was also added to meet the cattle
needs.

Before the application of complete feed, the ration feed
ingredients in the form of Gliricidia sepium and natural
grass were dried for approximately 2-3 days. Furthermore,
it was grinded using grinding machine with sieve size of
10 mm. The corn grain as digestible carbohydrate source
was also grinded using grinding machine on sieve size of 5
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mm. The corn that has been grinded was then mixed with
other feed ingredients of rice bran and bran pollard evenly
until it became homogeny. The complete feed that has been
prepared was then provided to the cattle.

RESEARCH DESIGN

'This research was carried out using complete randomized
design (CRD) of unidirectional pattern. Twelve male Bali
cattle were divided into three groups consisting of two
groups obtained ration treatment while the other one
acted as the control. The number of cattle in each group
was 4 cattle for T1, T2 and T3 ration. Cattle was placed
in individual cage with the size of 150 x 200 cm, equipped
by a place for eating and drinking. The cattle adaption
towards the complete feed took 21 days (3 weeks), while
the data collection stage spent 11 weeks. The provision of
ration during the data collection was performed twice a
day which were in the morning at 08.00 central Indonesian
time and afternoon at 16.00 central Indonesian time. The
drinking water was provided ad /ibitum.

VARIABLE MEASUREMENT

The variable measured in this research included: (1)
consumption and digestibility of nutrient and (2) growth
performance.

The feed consumption is the difference of the amount of
feed given from the remaining feed for the 24 hours. The
calculation used was dry matter (DM) (g): {the amount
of feed provision (g) x (%WDM)} — (remaining feed (g) x %
DM)}. The nutrient consumption (organic matter (OM),
crude protein (CP), crude fiber (CF)), and Nitrogen-Free
Extract (NFE), %) were calculated with equation of {the
amount of feed provision (g) x %DM x (%nutrient)} —
{remaining feed (g) x %DM) x (%nutrient)}.

Feed nutrient digestibility was measured employing total
collection method including digestibility of DM, OM, CF,
CP and TDN. The equation to measure the dry ingredient
digestibility (%) is: A - B/A x 100%. Where A: average
dry ingredient consumed (g); B: the average dry feces
excreted (g) (Cullison, 1979). Feed nutrient digestibility
was calculated using the equation of A x a (%) — B x b
(%)/Axa (%) x 100 %; where a = nutrient level in feed A;
b = nutrient level in feces B. Nutrient digested (%) = DN
x feed ingredients nutrient (%). TDN (%) was calculated
using the equation of CP digested + CP digested +NFE
digested + (EE digested x 2.25) (Cullison, 1979).

'The addition of daily body weight gain (ADG) was obtained
by calculating the difference of the final cattle weight (kg)
with the initial cattle weight (kg) divided by the length of
breeding (day). Feed conversion ratio/FCR was obtained
by comparing the dry ingredient consumption (kg) per day

with the daily body weight gain of the cattle (kg).

DATA COLLECTION

Data collection was done for 3 (three) months according
to the length of research conducted. The feed provided
was weighted and recorded along with the remaining feed
in order to know the amount of feed consumption. Feed
nutrient composition was known by taking 500 g of feed
sample which was then sun-dried until it reached constant
weight and 220 g concentrate which was grinded using
willey mill with sieve hole of 1 mm to analyze the nutrient
content in the laboratory.

The cattle weighting to obtain body weight was done on
each cattle in the preliminary research. Further weighting
was done each week (7 days) to adjust the amount of feed
to be given in addition to know the daily body weight gain
and cattle growth pattern.

The collection of feces and urine from each cattle was done
through total collection in the last week of the end of the
research for 10 days in order to know the feed digestibility
(Cullison, 1979). Feces collected was then sun-dried until
it reached constant weight. In order to know the feces
chemical composition, feces sample was taken by 20%,
grinded using willey mill of 1 mm diameter, and was
analyzed in the laboratory proximately.

DATA ANALYSIS

Data were analyzed using variance according to the
procedure of Complete Randomized Design. In order
to obtain and fasten the analysis, SPSS 20 software was
employed (Quinn and Keough, 2002).

RESULTS AND DISCUSSION

FEED INTAKE AND DIGESTIBILITY

The intake of dry matter (DM)), organic matter (OM),
and nitrogen free extract (NFE) (kg/day) was relatively
the same among the treatments. However, the intake of
DM, OM, and NFE (g/kgBB®”) of T2 dan T3 treatment
was not different and was higher than T1 treatment. The
percentage DM of body weight of T3 group was higher
(P<0.05) than T2; and T2 group was higher (P<0.05) than
T1. The intake of crude protein (CP), crude fiber (CF),
and TDN (kg/day, g/kgBB®”) from T2 and T3 cattle
group was relatively the same, but higher (P<0.05) than T'1
treatment (Table 4).

'The digestibility of DM, OM, CP, CF, and NFE (%) from
the three cattle group was relatively the same among the
treatment. It indicates that the complete feed quality used
in fattening was sufficient and not far different among the
three treatment groups (Table 4).
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Table 1: Nutrient content of feed ingredients composition and ration of complete feed which uses Gliricidia sepium

leaves as a source protein for Bali cattle fattening.

Feed ingredients
DM oM CP EE CF
(%) (% DM)
Field grass 88.986 77.388 5.318 0.805 28.221
Gliricidia sepium 85.260 76.397 21377 3.403 11.137
Ground corn 85.950 83.012 9.609 8.967 3.059
Bran pollard 87.165 82.663 16.648 3.329 6.902
Rice bran 89.691 77.062 10.444 8.181 15.103
Ration
T1 88.047 80.466 14.866 5.542 14.070
T2 87.355 79.633 15.589 5.058 14.167
T3 87.464 70.582 16.671 3.397 14.863

Note: DM: dry matter; OM:

Nutrient content
CHO NFE GE ME
MJ/kg. DM Kkal/’kg. DM  Kkal/kg. DM

71.266 43.045 13.892 3307.69 2123.13
51.617 40.479 15.272 3636.16 2848.33
64.437 61.378 16.535 3937.01 3750.37
62.685 55.784 16.015 3813.19 3302.04
58.436 43.334 15432 3674.28 2960.72
60.058 45.988 15.884 3781.88 3014.04
58.986 44.820 15.709 3740.13 2951.32
59.514 44.651 15.495 3689.39 2843.36

organic matter; CP: crude protein; EE: extract eter; CF: crude fiber; CHO: carbohydrate; NFE:

Nitrogen Free Extract. Calculated through the equation: NFE = [100 — (ash content + CF level + EE content + CP content)] %; GE:
gross energy; ME: energy metabolism; T'1: complete feed ration containing 11% CP, 72% TDN, T2: complete feed ration containing
13% CP, 72% TDN; T3: complete feed ration containing 15% CP, 72% TDN.

The intake of crude protein (CP), crude fiber (CF), and
TDN (kg/day) from T2 and T3 cattle group was relatively
the same, but higher (P<0.05) than T1 treatment. If the
intake of CP and CF was calculated from metabolic body
weight, then T3 treatment was higher than T2 and T1
treatment (Table 4).

AVERAGE DAILY GAIN, FEED CONVERSION, AND
EFFICIENCY

'The body weight gain (BWG) and daily body weight gain
(ADG) of T2 treatment cattle was higher than T1 and T3
treatments. However, the difference between the cattle in
T1 and T3 groups was not significant. The feed conversion
of T2 group relatively the same with T'1 treatment, but was
higher (the conversion value was lower) (P<0.05) than T3.
Conversely, the T1 treatment was relatively the same as T3
treatment. The feed efficiency also has pattern which is not
far different, in which the cattle of T2 treatment has higher
feed efficiency value than T3 treatment, but relatively the
same as T'1 group. In addition, feed efficiency produced by
T3 treatment was not far different from T'1 (Table 5).

FEED INTAKE AND DIGESTIBILITY

DRY AND ORGANIC MATTER INTAKE

The dry matter (DM) and organic matter (OM) intake
of T3 and T2 treatments were relatively the same but
higher than T1 treatment (Table 1) due to differences in
the initial body weight of the cattle involved. The initial
body weight of cattle in each treatment was 175.2500 kg
(BWA75: 48.16) for T1 treatment, 184.7500 kg (BWA®7:
50.09) for T2 treatment, and 184.5000 kg (BWA®7: 50.00)
for T3 treatment. Moreover, it shows that complete feed
used had a quality that was not far different, thus it gave

relatively the same cattle response in consuming it.

Cattle positive response in consuming complete feed was
due to the ration feed ingredients, which contains sufficient
palatable and sufficient nutrient content, especially
the energy and protein. When protein and energy are
sufficiently obtained by cattle, then the rumen microbes
to digest the feed is higher, leading to faster emptying rate.
'The percentage of DM intake (%BW) in average reaching
2% of DM is high enough to fulfill the maintenance
need and production need aiming to improve the cattle
performance.

Furthermore, even though the complete ration feed
ingredients in this research had different ratio of forage
and concentrate among the treatment, however, in general
the concentrate proportion consisting cornmeal, rice bran
and bran pollard was higher (Table 2). It further gave the
same effect on the cattle which consumed it to meet the
nutrient need for their maintenance and growth.

Table 2: Comparison of feed ingredients composition and
ration of complete feed which uses Gliricidia sepium leaves
as a source protein for Bali cattle fattening.

Feed type T1 T2 T3
Field Grass 27 27 27
Gliricidia sepium 10 20 31
Ground corn 34 28 20
Bran pollard 15 15 15
Rice Bran 14 10 7
Total 100 100 100
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According to the recommendation given by Kearl (1982),
DM needs for young male cattle weighted 250 kg with
expected ADG of 0.75 kg reaches 6.6 kg or 2.64% of the
body weight. When it is compared to this research, then the
three cattle treatment has relatively low DM intake than
the standard above. This describes that the complete feed
given has enough protein and energy, so that it limits the
cattle to continuously increase its intake. Cattle consume
feed aiming to meet their energy needs, where the energy
comes from non-fiber carbohydrates (NFC) to improve
digestibility and reduce enteric methane intensity in beef

cattle (Kongphitee ez a/., 2018).

Sufficient feed consumption (nutrient) is proven by the
growth performance, especially ADG which was quite
high on T1 to T3 cattle (Table 5). This research proved
that complete feed with protein source from Gliricidia
sepium forage was actually effective in improving the cattle
growth. Tahuk ez a/. (2017) report indicates that the use
of fresh Gliricidia sepium as protein source actually has
negative effect on feed intake. This is related to the low
palatability due to anti-nutrition substance (Coumarin)
contained. On the other hand, on the complete feed, the
Gliricidia sepium has been dried and grinded and mixed
with concentrate. Therefore, the cattle selection nature is
limited; in addition to the Gliricidia sepium characteristic
smell which has been omitted leading to cattle fattening
productivity improvement. In general, ruminant cattle
ability in consuming feed ranges between 40-90g/
kg.BB®7/day or 1-2.8% from the body weight (Aregheore
and Yahaya, 2001).

THE INTAKE OF CRUDE PROTEIN, CRUDE FIBER AND TDN

The increased intake of crude protein (CP), crude fiber
(CF), and total digestible nutrients (TDN) on T2 and
T3 treatments compared to T1 treatment is directly
proportional with DM intake from the two treatments
which were higher as well. Furthermore, the different
intake of CP, CF, and TDN is the feed quality description
related to the palatability. The feed of T2 and T3 cattle
group has high palatability so that it contributed to the
DM intake improvement. It causes the improvement of

nutrient consumption including CP, CF, and TDN.

The CP intake of T2 and T3 treatments was very high in
which T2 was 0.894+0.036 kg/head/day; while T3 reached
0.942+0.127 kg/head/day. Crude protein need for young
male cattle weighted 250 kg with daily body weight gain
of 0.75 kg/day is 0.693 kg/day Kearl (1982). Referring to
that recommendation, then CP intake of T'1 cattle reached
0.727+0.057 has exceeded the standard above since it
is nearly the same as CP intake on the cattle which has
ADG target of 1 kg/cattle/day. On the other hand, T2 and
T3 cattle has CP intake of 0.894+0.036 and 0.942+0127

respectively which has exceeded the recommendation since
it has been much higher than the need of male cattle with
ADG target of 1.10 kg/cattle/day.

This research report indicates that Gliricidia sepium
proportion improvement on complete feed of T2 by 20%
and T3 by 31% contributes positively in improving CP
obtained by the cattle. On the other hand, CP intake onT1
treatment was lower since the Gliricidia sepium proportion
used only 10% of the total ration DM. Furthermore,
this CP intake improvement is the illustration of high
complete feed palatability so that it triggers the cattle to
consume the feed. Feed with high protein content will
not indicate positive protein consumption rate if it has
low palatability rate. According to Van Soest (1994), CP
intake is affected by many factors, such as DM intake and
its digestion, fermentation activity in rumen, the effect of
digestive enzyme, metabolism by microbe and feed quality.

Based on CF intake, the proportion of feed ingredient
used in the three treatments is expected to also affect
the rate of CF content. Natural grass which is the fiber
source is expected of having low influence due to having
the same proportion in ration which is 27% of the total
dry ingredient. On the other hand, Gliricidia sepium and
rice bran contribute to the CF increase. The proportion of
Gliricidia sepium employed in T2 and T3 increases, leading
to the increase of CF. In contract, the effect of rice bran
was not significant since the proportion is increasing in

T2 and T3.

This research result illustrated that complete feed applied on
cattle fattening positively contribute to increased nutrient
digested by the cattle. Complete feed used in this research

has higher digestible carbohydrate source proportion so
that it leads to the high TDN obtained by the cattle.

The high intake of TDN of T2 and T3 cattle group in this
research increased the cattle productivity, especially to the
daily body weight gain. The TDN for the maintenance
need of young male cattle weighted 250 (ADG 0 kg/
day) is 1.0 kg/day, while in increasing body weight with
ADG target of 1.10 kg/day, the cattle need DM by 6.60
kg and TDN by 4.6 kg Kearl (1982). The TDN intake
of the three cattle treatment groups was lower than the
recommendation above. However, the TDN consumption
for Bali cattle is already sufficient for the growth. This was
proven by the high ADG of the cattle during the research
(Table 5). According to Fiems ez a/. (2015), improving the
efficiency of energy utilization is important because it can
reduce feed costs for livestock production thus increase the
breeders’ income. Furthermore, higher efficiency of energy
also means that nutrients are better utilized by the animal,
resulting in a lower excretion into the environment and
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lower costs for manure management.

NUTRIENT DIGESTIBILITY

'The digestibility of dry matter, organic matter, crude protein,
and crude fiber of the three treatments was relatively the
same. This indicated that the complete feed in T1, T2,
and T3 treatments, although containing different CP and
TDN, had optimally met the needs of rumen microbes to
digest feed optimally. The digestibility of DM and OM
on male Bali cattle is quite high so that it leads to the
sufficient nutrient needed by cattle, both for maintenance
and production needs. However, DM digestion which
ranges between 53-56 %, and OM which ranges between
56-59% has not been optimal yet; this is because the plant
cell wall content (NDF, ADE, lignin, and hemicellulose)
on complete feed used is quite high. Therefore, it limits the
rumen microbe to digest the feed consumed (Table 3). The
livestock was given feed ingredient which contains high
lignin, thus it will decrease the fiber degradation done by
microbe if there is no sufficient energy source. Kanani ez a/.
(2014) reported that the higher lignin content in rations
could reduce the dry matter intake and digestibility in
cattle. Other than that, according to other research reports,
increasing CP levels in concentrate had no significant
effect on DM and OM digestibility, whereas increasing the
proportion of concentrate resulted in increased DM and

OM digestibility (Dung ez al., 2014).

According to various reports, feed digestibility in the
rumen is determined and depending on the chemical and
physical composition of the feed consumed by the cattle.
If the feed consumed by the cattle is fibrous, then the
digestibility rate owned is low since the degradation done
by the rumen microbe is low (Prayitno e7 a/., 2017; Baran

et al., 2008).

This research reported higher DM digestibility than what
reported by Koddang (2008) which was as much as 51.92%
on male Bali cattle without concentrate which obtains
Pennisetum purpuphoides grass by 100% ad libitum; but
lower than male Bali cattle which obtained concentrate of
1.5-2.0% with Pennisetum purpuphoides of 100% ad libitum
with DM digestion by 59.63-64.11 %. Likewise, this
research report is lower than report by Tahuk ez a/. (2017)
which obtained DM digestion of 62-76% on male Bali
cattle with different CP level and the breeding was done in
local community breeding.

Crude protein digestion (%) of male Bali cattle obtained
really high complete feed, in which T1 was 80.023+2.670;
T2 was 82.358+1.978,and T'3 was 83.168+1.635 (Table 4).
'The CP digestion which was quite high and relatively the
same indicates that the quality of complete feed used in
fattening is sufficient and not much different between the

three treatment groups. It leads to the increase of rumen
microbe ability in digesting feed since it is supported by
sufficient nutrient, especially protein and energy. This
illustrates that the digestion value is not the same in every
feed or cattle. However, it is also affected by other factors
such as chemical composition, food processing, amount
of feed given, and types of animal (Prayitno ez a/., 2017,
Baran ez al., 2008; McDonald ez al., 2002).

Table 3: Formulation of complete ration which uses
Gliricidia sepium leaves as a source protein for Bali cattle

fattening.
T1 Ration
Feed ingredients Amount DM con- CP con- TDN con-
(kg) tent (%) tent (%) tent (%)
Gliricidia sepium  10.00 86.00 2.60 7.80
Ground corn 34.00 89.00 3.70 30.60
Rice bran 14.00  90.00 1.00 7.10
Bran pollard 15.00 85.00 2.40 11.10
Total 100.00 11.60 72.20
T2 Ration
Field Grass 27.00  86.00 1.90 15.70
Gliricidia sepium ~ 20.00  86.00 5.20 15.60
Ground corn 28.00  89.00 3.10 25.20
Rice Bran 10.00 90542 0.70 5.10
Bran pollard 15.00 85.00 2.40 11.10
Total 100.00 13.30 72.60
T3 Ration
Field Grass 27.00  86.00 1.90 15.70
Gliricidia sepium  31.00  86.00 8.10 24.20
Ground corn 20.00  90.00 2.20 18.00
Rice bran 7.00 90.00 0.50 3.50
Bran pollard 15.00 85.00 2.40 11.10
Total 100.00 15.00 72.500

The result of this research illustrated that CP digestion
is sufficient in meeting maintenance need so that the
excessive protein consumed can be utilized to improve
the body weight gain and beef production. Cattle in T1
treatment digested CP by 576.621 g, T, by 730.931 g,
and T, by 785.538 g. According to the recommendation
by Kearl (1982), protein needs for male cattle weighted
250 kg for body weight gain of 0.75 kg per day reached
693 g or 438 g/day of CP digested. Crude protein digested
obtained by the cattle in this research was higher and
exceeded the recommendation.

Digestion of CP value in this research was higher that
report given by Tahuk es /. (2017) which obtained CP
digestion ranged between 64-74% on fattened male
Bali cattle in smallholder farms. In this research, the CP
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digestion was also higher than report given by Koddang
(2008) which obtained 58.58% CP digestion on male
Bali cattle obtaining 100% Pennisetum purpuphoides
grass ad libitum and 72.48-74.66% on male Bali cattle
obtaining concentrate of 1.5-2.-0 % of the body weight
qith Pennisetum purpuphoides ad libitum. In addition, CP
digestion in this research was also exceed the report given
by Da Cruz de Carvalho ¢z a/. (2010) which obtained CP
digestion as much as 51.74% and 50.02%, respectively on
PO and SimPo male cattle which obtained concentrate
on feedlot breeding. Factors affecting the different CP
digestion between the research result above are genetic
factor, cattle physiological status, and different feed
ingredient composition.

CF digestion in this research is relatively low, but relatively

the same between the treatments. The digestibility of CF
was quite low which only ranged from 22.42 - 24.66% due
to the complete ration used composed of feed ingredients
that had a fairly high CF content such as field grass of
28.221%, Gliricidia sepium of 11.137%, and rice bran of
15.103%. In addition, the T'1 - T'3 rations used in addition
to having high CF, were also thought to contain high levels
of NDF, ADF lignin, and hemicellulose. As a result, it was
difficult for rumen microbes to digest. Cell wall content,
which is quite high, becomes the limited factor for rumen
microbe to digest CF consumed by the cattle. In addition,
teed ingredients, which composed the ration especially
grass forage, have reached the flowering phase, even part
of it has passed that phase which then leads to the increase
of plant cell wall.

Table 4: Feed Consumption of male Bali cattle fattening using of Gliricidia sepium leaves as a source of protein on

complete feed’.

Variable T1?

Feed intske

Dry matter (DM)

Intake (kg/ day)™ 4.89+0.381
Intake /BW” (g/kg) 82.3033+1.342°
Intake /BW (%) 2.120+0.062:
Organic matter (OM)

Intake (kg/day) 3.935+0.306
Intake /BW” (g/kg) 66.226+1.080*
Intake /DM (%) 80.466+0.000¢
Crude protein (CP)

Intake (kg/ day) 0.727+0.057*
Intake /BW” (g/kg) 12.235+0.199*
Intake /DM (%) 14.866+0.000
Crude fiber (CF)

Intake (kg/ day) 0.679+0.054a
Intake /BW” (g/kg) 11.580+0.187*
Intake /DM (%) 14.0700.000°
Nitrogen free extract (NFE)

Intake (kg/ day)™ 2.249+0.175
Intake /BW” (g/kg) 37.850+0.617a
Intake /DM (%) 45.988+0.000¢
Feed digestion (%)

Dry matter™

53.645+2.607

Organic matter™ 57.540+3.083
Crude protein™ 80.023+2.670
Crude fiber™ 24.335+6.954
NFE® 56.270+2.846

Total digestible nutrients (TDN)

Intake (kg/day) 2.830+0.139*
Intake/BW°7 (g/kg) 47.994£1.774
Intake/DM (%) 58.250+2.500°

T2? T3?
5.736+0.231 5.650+0.760
89.538+1.284° 92.750+3.084°
2.242+0.046° 2.360+0.336¢
4.569+0.184 4.497+0.605
71.328+1.612° 73.812+2.455°
79.663x0.000° 79.582+0.000*
0.894:0.036° 0.942+0.127°
13.958+0.251° 15.462+0.514¢
15.589+0.000° 16.671+0.000c
0.813+0.033° 0.840+0.113b
12.685+0.223" 13.786=1.14c
14.167+0.000° 14.863+0.000¢
2.571+0.104 2.253+0.339
40.131+0.722b 41.414+1.377°
44.820+0.000° 44.651+0.000*
56.528+2.275 53.518+2.455
59.605+2.232 56.050+2.329
82.358+1.978 83.168+1.635
24.665+5.793 22.420+6.031
60.150+1.953 56.900£2.360°

3.400+0.207° 3.100+0.490>
53.479+2.364b 50.605+3.518>
60.000+0.000° 54.500+2.380¢

'Data is presented on the average+SD; ?T'1: Complete Ration with CP 11%, TDN 72%; T2: complete ration with 13% CP and TDN
72%; T;: complete ration with 15% CP and TDN 72%; *BW®”: metabolism body weight; " <superscript which is different in the

same line indicates difference (P<0.05).
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Table 5: Growth performance and of male Bali Cattle fattening using using of Gliricidia sepium leaves as a source of

protein on complete feed!

Variable T?

Growth performance

Initial weight (kg)™ 175.250+9.179
Final weight (kg)™ 229.500+11.690
BWG? (kg) 54.250+4.717¢
ADG? (kg) 0.77520.066*
FCR3 6.325+0.523®
Feed efficiency (%) 15.880+1.246b®

T} T
184.750+13.937 184.500+25.357
253.750+13.326 240.750+31.889
69.000£4.761° 56.250+11.870¢
0.985+0.071° 0.805+0.169*
5.835+0.369* 7.19321.210°
17.19321.110° 14.178+2.201*

Data is presented on the averagexSD; ?T'1: Complete Ration with CP 11%, TDN 72%; T2: complete ration with 13% CP and
TDN 72%; T = complete ration with 15% CP and TDN 72%; *BWG: body weight gain; ADG = average daily gain; FCR = feed

conversion ratio. **<superscript which is different in the same line indicates difference (P<0.05).

The low DM digestion of complete feed in the three
treatments is also related to the unbalance nutrient,
especially the protein and energy. Crude protein intake
and digestion in the three cattle treatment has exceeded
the cattle need (Table 1 and 4); on the other hand, TDN
consumed by the cattle was lower (Table 1). It causes
the protein and energy supply for microbe activity in
degrading the fiber cannot be maximal. Tahuk ez a/. (2017)
reported that if Bali cattle has CP intake exceeding the
optimal cattle need, it will be inefficient and cannot be
utilized by the cattle to improve its performance if it is
not counterbalanced by sufficient energy from digestible
carbohydrate.

The percentage of digestibility and intake rate is not only
affected by feed cell wall proportion, but also the physical
form of the cell wall. Feed fiber fraction very much
determines the digestion in terms of both the amount
and the fiber chemical (Prayitno e a/., 2017). Cellulose
and hemicellulose are included in structural carbohydrate
fraction (fiber fraction) which the main component of cell
wall of plant and often related to lignin, so that it becomes

difficult to be digested by rumen microbe (Minson, 1993).

Digestion of CF value of complete feed on male Bali cattle
fattening in this research was lower than CF digestion of
male Bali cattle as reported by Da Cruz de Carvalho ez a/.
(2010) on male PO and SimPO which was given different
concentrate in feedlot breeding with the respective CF

digestion was as much as 58.82% and 57.06%.

GROWTH PERFORMANCE

BODY WEIGHT GAIN AND AVERAGE DAILY GAIN

Body weight gain (BWG) and average daily body weight
gain (ADG) on cattle in T2 treatment obtaining complete
teed composed by 13% CP level and 72% TDN level
effectively improved the cattle performance. The T2 cattle
has higher ADG by 21.320% than T1; and higher by
18.274% than T3 treatment. The T2 cattle performance
which was quite high indicates that the use of complete

ration with protein level of 13% and TDN of 72% has been
sufficient for protein and energy needs so that it contributes
positively on the cattle performance improvement. When
the protein and energy needs are fulfilled, the synthesis
of body tissue runs maximally, which eventually improves
body weight gain. Although it was not measured in this
research, it is expected that the propionate acid production
as glucose precursor increase so that it triggers the synthesis
of cattle body tissue.

According to Fluharty (2009) report, the provision
of feed containing high digestible carbohydrate can
increase the propionate proportion produced thorough
rumen fermentation with acetate proportion of 50-60%,
propionate of 35-45%, and butyrate of 5-10%. VFA
movement to propionate is really important in beef cattle
fattening (Fluharty, 2009). The three cattle treatments
(T1 - T3), although in ration composition has the same
TDN content (average of 72%) and the same energy
source, affect the cattle fattening performance obtaining
the ration since the proportion use of the feed is different.
In the three treatments, the rill feed consumption was
different from the initial ration formulation. The T1 ration
initially has CP of 11% and TDN of 72%, but after the
calculation, it obtained CP of 14% and TDN of 58%. T3
treatment cattle initially has CP and TDN ration of 15%
and 72% respectively, changed into CP of 16% ad TDN of
54% after the calculation.

Cattle on T3 treatment used sufficiently high Gliricidia
sepium which reaching 31% of the total DM which leads
to sufficiently high feed of CP. However, the energy source
especially from the grass forage is not sufficient due to the
high CF content (Tahuk ez a/., 2016). Likewise, the use of
rice bran in complete feed ration which also contributes
to the low TDN. According to Tahuk ez a/. (2016), the
rice bran digestion rate in North Central Timor is quite
low where DM digestion is 42.10% and OM digestion is
44.58%.This contributes to the low digestible carbohydrate
obtained by the cattle.
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This research result illustrated that the proportion and
quality of feed ingredients in making complete feed
determines the high and low of CP and TDN of complete
ration used. The low intake of TDN on T1 and T3 affects
to the unbalance energy and protein obtained by the cattle.
It causes the rumen microbe activities to degrade the feed
to be not maximal. Such condition causes the synthesis of
body tissue to be not maximal, indicated by relatively lower
body weight gain in the two treatments than T2 treatment.
'The results of the studies on T1 and T3 treatments were
similar to reports of Boonsaen ez /. (2017) which states
that the use of CP levels of 12% and 14% in TDN ranges
from 70.17 to 73.15% resulting in daily weight gain that is

relatively the same as young cattle.

Cattle growth on T2 treatment exceeds the T1 and T3
treatments due to the protein consumed which was 15%
of DM which was sufficiently synchrony with TDN intake
which reached 60%. Such CP and TDN consumption was
little bit different from the initial ration formulation which
has CP of 13% and TDN of 72%. The nutrient change (CP
and TDN) was caused by the change of ration nutrient
composition based on the laboratory analysis result and
feed quality, especially the energy source of feed nutrient
content. This research report is in line with report given
by Gleghorn ez a/. (2004), which stated that the use of CP
by 13% in ration has been optimal in beef cattle fattening
since at such CP range, the DM intake, ADG and gain feed
is higher. On the other hand, the use of CP less than 13%
(11.5%) and more than 13% (14.5%) decreases the beef
cattle fattening performance seen from the observation
parameter above.

This research result indicates that in general, the protein
source feed is sufficiently available to fulfill the cattle
needs. However, the availability of energy sources feed is
not sufficient to fulfill the needs of cattle, especially those
in the form of fibrous forage. This research was conducted
in the dry season which affects the low quality of the feed
used, where the protein content of feed is getting lower.
On the other hand, the crude fiber content of the feed used
was higher (Tahuk and Dethan, 2010).

According to Bach ez /. (2005), the high protein intake
must be balanced enough by the availability of digestible
carbohydrates as an adequate source of energy. The role
of digestible carbohydrates, besides providing energy for
rumen microbes for degradation activities, also acts as a
source of carbon framework for the synthesis of microbial
proteins along with N-NH3. If the energy intake in cattle
is low, it will affect the rumen microbial activity which is
not optimal, and the low utilization of rumen NH3 for
microbial protein synthesis (Bach e a/., 2005).

The potential of cattle growth will be maximal when
sufficiently high-quality feed is obtained (Forbes, 2007).
According to Bennet ez 2/. (1995), male cattle given forage
alone will show lower growth. Conversely, cattle that are
given concentrate will show higher growth. In ruminant
animals, cattle that are fed with high coarse fibrous, bulky
teed with low digestibility most often experience the
problem of undereating feed consumption. Such feed
nature limits the amount of feed consumed. As a result,
the amount of nutrients obtained by the cattle, especially

energy is also low (Forbes, 2007).

FEED CONVERSION RATIO (FCR) AND FEED EFFICIENCY
'The optimal DM intake and the high daily body weight
gain (ADG) for T2 treatment cattle have a better (lower)
conversion ratio and feed efficiency than T1 and T3
treatments. This condition proves that cattle in the T2
treatment require less feed than T3 to raise one unit of
body weight. Meanwhile, in order to increase one unit of
weight in T1 and T3 groups, it needed more feed. This also
indicates that cattle at T2 treatments is very efficient in
using feed to improve their growth performance compared
to T1 and T3 treatments.

Conversely, high feed conversion rates in T1 and T3
treatments indicate that high DM intake has not been
followed by a high body weight gain. When DM
consumption is high, but ADG produced by the cattle is
low, the conversion rate of feed becomes high because of
the low utilization efficiency of feed. In cattle fattening
efforts, the lower the value of feed conversion, the better.
The best feed conversion value is 4.5 - 7.5 (Shike, 2013).
Cattle that will convert at a high rate (lower FCR) are
highly desirable for cattle owners and for feedlots that
charge on again basis (Lamb and Maddock, 2009).

'The conversion value of feed which is still high at T1 and
T3 is probably due to the nutrients consumed by cattle
which are still concentrated to meet maintenance needs and
other vital needs for normal bodily activities. According to
Shike (2013), about 70% of the food consumed by cattle
is used for body maintenance. The remaining 30% gives
a hint that the complete feed used has a different quality.
Where complete T2 rations are generally of higher quality
than T'1 and T3 treatments. In addition, this condition is
also affected by the quality of cattle, including the ability to
adapt to feed, as well as the feeding method used (Tahuk
et al.,2018a).

The amount of feed conversion in ruminant animals is
affected by feed quality, body weight gain and digestibility
value. In addition, the micro-rumen and its activities play
an important role in determining the feed conversion and
maximum growth performance of livestock (Lima e7 a/.,

2019). According to McGee (2014), factors affecting feed
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efficiency were live weight and live weight gain, duration
of finishing period/slaughter weight, breed type/genetics,
gender,and compensatory growth potential. Improvements
in feed efficiency can be achieved in various approaches
such as through selection, nutrition, the use of growth
promotants and management practices. Nutrition-related
practices include changes in diet composition (Boaitey,
2017). When cattle are given high quality feed, the growth
achieved is higher. Thus, the conversion of the resulting
teed will get better as well.

Male Bali cattle that received complete feed in this study
had smaller feed conversion values compared to Tahuk
and Dethan Reports (2010) whose cattle received feed
conversion of 7.55 by forage. Meanwhile, the research
conducted Oematan (2000) obtained 6.01-7.56 in male
Bali cattle fattening which received concentrated rations
with different protein and energy ratios. In addition,
Boonsaen e /. (2017) obtained 8.80-10.75 in Kamphaeng
Saen steers fed different protein level and energy source.

This research feed conversion is smaller than the report
of Tahuk ez a/. (2017) which obtained feed conversion of
11.50 - 16.57 in male Bali cattle fattening with different
CP levels from sources protein of Gliricidia sepium. More
optimal feed conversion in this study proves that the use of
Gliricidia sepium a source of protein will effectively improve
the performance of Bali cattle which are fattened when
formulated and processed in the form of complete feed.
In addition, the results of this research also explain that
changes in the physical form of feed, especially in forage,
contribute positively to improve the performance of cattle.
When the forage is milled and mixed with concentrate,
the opportunity for cattle to make a selection is reduced
so that it has an impact on meeting the nutritional needs.

CONCLUSIONS AND
RECOMMENDATIONS

'The application of complete feed with protein sources from
torage of Gliricidia sepium with CP and TDN content of
13% and 72%, respectively, can improve the performance
of fattened male Bali cattle. This can be seen from the
growth production which was higher than the use of CP
of 11% and 15% with TDN 72%. It is proven that the use
of Gliricidia sepium as the source of protein in the complete
teed contributes positively to the performance of fattened
male Bali cattle.
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