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Abstract | The study aims to determine the performance of young male Kacang goats fattened by complete silage.
There were 12 young male Kacang goats used in this study with initial body weight of 10-12 kg. The study used a
Completely Randomized Design with 3 treatments for each TI: 45% Natural Grass + Leucaena leucocephala 20% +
corn flour 25% + bran pollard 10%; T2: Sorghum bicolor L. Moench 45% + L. leucocephala 20% + corn flour 25% + bran
pollard 10%; T3: Pennisetum purpuphoides 45% + L. leucocephala 20% + corn flour 25% + bran pollard 10%. The data was
analyzed by analysis of variance. The results showed that the use of complete silage made from different forages did
not have a significant effect on the feed intake and digestibility of the male Kacang goats, except digestibility of ether
extract (P <0.05). Daily body weight gain of T2 treatment higher than T1 treatment (P<0.05), but was relatively the
same with T3 treatment. As well as the T1 treatment was relatively the same with T3 treatment. The feed conversion
and efficiency provided relatively the same results of the three treatments. It can be concluded that the male Kacang
goats which obtained complete silage composed of natural grass, S. bicolor L.Moench and P. purpuphoides in have not
had a significant effect on the feed intake and digestibility of nutrients, except on the digestion of ether extract. The
daily body weight gain of the goats that received complete silage with Sorghum bicolor L. Moench-based forage can be
increased, but the feed conversion and efficiency used have relatively similar effects.
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Introduction

K

acang goat is a type of small ruminant and Indonesian
local goat that has the potential to be developed
commercially. Besides being developed commercially to
increase the income of the community and used to meet
animal protein intake, goat farming can be used as a family
savings from which the goats can be sold at any time to
meet the needs of family.
The limiting factor in maintaining and increasing the
productivity of Kacang goat in semi-arid regions, one
of which is East Nusa Tenggara, is the availability of
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forages. In the rainy season, the quantity and quality of
the feed is available adequately, while in the dry season the
availability of feed becomes a serious problem that greatly
disrupts the livestock productivity (Tahuk and Dethan,
2010). The productivity of Kacang goat in the tropics
generally fluctuates depending on the season. Fluctuating
quantity and quality of feed can result in decreased levels of
livestock productivity such as high mortality and low rates
of livestock growth (Kurniawan et al., 2019). This situation
has a significant effect on the achievement of optimal
production of Kacang goat.
Considering the aforementioned condition, it is necessary
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to provide alternative feed supply so that there is no
decline in livestock productivity in the dry season. One
of the alternative feed provisions that can be done is the
development of complete silage technology. Besides as a
food barn to meet the needs of livestock in the dry season,
the application of complete silage technology is also one of
the strategies to optimize the utilization of abundance of
feed during the rainy season in the tropics to be given to
livestock during the dry season.
Silage is a method of preserving feed through anaerobic
fermentation process by the activity of lactic acid bacteria
(Santoso et al., 2011). There are two types of silage: (1)
single silage which is made from one ingredient such as
legume only or grass types only; and (2) complete silage
consisting of various ingredients such as a mixture of
grass or legume. In general, the level of dissolved sugar
in the ensiling process (ensilage) will cause less effective
work of lactic acid bacteria ( Jasin, 2014). Feed ingredients
that have higher dissolved sugar levels will have a positive
impact on the ensilase process. On the other hand, the
lower the dissolved sugar from the feed ingredients, it
will inhibit the ensilase process because microbial activity
is not maximal. Therefore the addition of additive (silage
additive) is needed to accelerate the ensiling process and
provide complete nutrition to meet the needs of livestock.
Complete silage is promising to be developed since it can
meet the nutritional needs of livestock if it is formulated
adequately without other feed ingredients.
One of the factors that needs to be considered in the
process of making complete silage is the availability of raw
ingredients for not all feed ingredients can be used as the
basis for making silage. Silage feedstuffs are usually edible
and generally favored by livestock, and has an adequate
content of soluble carbohydrates.
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obtains complete silage made from natural grass, Sorghum
bicolor L. Moench and Pennisetum purpuphoides.

Materials and Methods
Time, livestock, feed and research design

This study was conducted for 8 months starting from the
preparation, data collection and reporting that took place at
the Experimental Cage, Faculty of Agriculture, Universitas
Timor. An analysis of the quality of feed ingredients
and complete silage was carried out at Feed Chemistry
Laboratory, Faculty of Animal Husbandry, Universitas
Nusa Cendana. There were 12 young male Kacang goats
used in this study with initial body weight of 10-12 kg.
The feed used was complete silage composed of natural
grass, Sorghum bicolor L. Moench, Pennisetum purpuphoides,
corn flour and bran pollard. The ration was prepared on
the basis of the needs of young goats with a body weight of
10 kg (Kearl, 1982). Furthermore, the male Kacang goats
were given mineral premixes to avoid mineral deficiencies.
The expected Daily Body Weight Gain (DBWG) was 75
g/head/day.
This study utilized a Completely Randomized Design
(CRD), with 3 ration treatment groups and each treatment
consisted of 4 goats. The following were silage ingredients
of the treatment given to the male Kacang goats:
TI: Natural grass 45% + Leucaena leucocephala 20% + corn
flour 25% + bran pollard 10%
T2: Sorghum bicolor L. Moench 45% + Leucaena leucocephala
20% + corn flour 25% + bran pollard 10%
T3: Pennisetum purpuphoides 45% + Leucaena leucocephala
20% + corn flour 25% + bran pollard 10%

The ration is prepared with a composition of different levels
of crude protein with energy iso (TDN). The crude protein
Forage as the basic for making complete silage can have level of T1 treatment was 13.7522%, T2 was 14.3552%,
different effects both on the quality of complete silage and T3 treatment was 14.1437% with an average of TDN
produced and on the livestock productivity. In this study, was 70.6135% (Tables 1 and 2).
there are several types of ingredients utilized including
Sorghum bicolor L. Moench, Pennisetum purpuphoides and There were 12 individual cages with a size of 70 x 150 cm
natural grass. These ingredients are chosen because of their used equipped with separate feed and drinking water, digital
abundant availability of nutrients and biomass in the rainy livestock scales with a sensitivity of 0.1 kg, 2 kg capacity
season and were generally favored by livestock.
feed scales with a sensitivity of 10 g, stool container, 1mm
filter mesh wiley mill grinder for grinding feed and feces
An adequate quality of complete silage can increase feed (stool) samples, and 1 unit of proximate analyzer.
intake and digestibility, which in turn can contribute to
increasing the productivity of Kacang goat. Tahuk and Bira Research procedure
(2020) reported carcass percentage of male Kacang goat Complete silage making
fed to complete silage can be improved. However, there is Natural grass, Sorghum bicolor L. Moench and Pennisetum
still insufficient information related to the use of complete purpuphoides were harvested early in the flowering period
silage for fattening Kacang goat. Therefore, this study aims and chopped at ± 3-5 cm long. The chopped three forages
to determine the productivity of male Kacang goat which were spread on a tarpaulin based on each treatment. The
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next step was that the chopped natural grass or Sorghum
bicolor L. Moench or Pennisetum purpuphoides was mixed
with Leucaena leucocephala which had been chopped with
the same size. Silage additives in the form of corn flour and
bran pollard were then weighed as needed and sprinkled
evenly over the chopped forage. The chopped forage and
the silage additive were stirred until evenly mixed. The
mixture was inserted gradually into the plastic drum silo

while compacted gradually to release as much oxygen as
possible. A fully filled silo with a mixture of the forage and
the additive was then stored (ensilage) in a room with room
temperature for 21 days. After the ensilage process for 21
days, the silo was opened, and complete silage produced
was aerated and then adapted to the male Kacang goats
based on the observed treatment. In addition, the physical
and chemical qualities of complete silage were analyzed.

Table 1: The Chemical composition of the complete silage1.
Treatments

DM (%) OM

CP

% of DM

T12
T23

37.361
33.793

86.771 9.895

CF

EE

CHO

27.264 5.236 71.595

88.148 13.818 14.867 7.297 67.033

NFE

Nutrient composition (%)
ASH

44.331 13.229
52.167 11.852

TDN*

GE

82.00

16.581

78.00

MJ/
Kg.DM

Kcal/
kg.DM

17.435

4151.223

3947.920

ME

Kcal/
kg.DM

2731.393
3382.528

32.491
84.841 11.112 22.051 6.981 66.748 44.697 15.159
76.00
16.622
3957.663 2940.450
T3
1
Note: Results of Feed Chemistry Laboratory Analysis, Faculty of Animal Husbandry,Nusa Cendana University (2019); 2T1: 45%
Natural grass + 20% L. leucocephala + 25% cornflour + 10% bran pollard; 3T2: 45% Sorghum bicolor (L.) Moench) + 20% L. leucocephala
+ cornflour 25% + 10% bran pollard; 4T3: 45 % P. purpuphoides + 20% L. leucocephala + 25% cornflour + 10% bran pollard; DM:
Dry matter; OM: organic matter; Crude protein; CF: Crude fiber; Extract eter; NFE: nitrogen-free extract; TDN: Total digestible
nutrients; GE: Gross energy; ME:Metabolism energy. *In accordance with the equation Hartadi et al. (1980).
4

Table 2: Composition of research rations (basic DM).
Treatment/feedstuff

T1

Ingredients
Nutrient
proportion of composition of
feed
ration
CP (%) TDN
(%)

Natural grass

45

5.01

26.10

Flour Corn

25

1.97

20.94

L. Leucocphala
Bran pollard
Total
T2

20
10

100

5.13
1.64

13.75

15.96
7.48

70.49

Sorghum bicolor (L.) Moench 45

5.40

26.96

Flour Corn

1.97

20.94

L. Leucocphala

20

Bran pollard

10

Total
T3

25
100

5.13

15.96

1.6412 7.48
14.14

71.33

Pennisetum purpuphoides

45

5,61

25,65

Flour Corn

25

1,97

20,94

L. Leucocephala
Bran pollard
Total

20
10

100

5,13
1,64

14,36

15,96
7,48

70,03

Adaptation to feed

The male Kacang goats were adapted to complete silage for
14 days (2 weeks) before data collection. The aim was not
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only to eliminate the effects of previous feeds but also to
obtain a stable body condition. Feeding was done twice a
day, at 8:00 a.m. and 4:00 p.m. Central Indonesia Time .
Drinking water was given ad libitum during the study.

Data collection

The study was conducted for 90 days including complete
silage preparation phase, adaptation and data collection.
Feeding was adjusted to the male Kacang goats body
weight. Health control was carried out by cleaning and
bathing, as well as conducting observation on the male
Kacang goats which were likely to develop disease. The
male Kacang goats were given Wormectin at a dose of 0.5
ml/25 kg/day intramuscularly, to avoid infections of skin
diseases such as scabies and internal parasites such as
worms. Precautions for transmission were also carried out
on uninfected male Kacang goats by giving the same dose
of Wormectin.
The silage given was weighed and recorded, as was the
rest of the silage to determine the amount of feed intake.
Nutrients Composition of complete silage was known by
taking 500 g of silage sample. It was then dried by the sun to
a constant weight and ground with 1mm mesh wiley mill.
Its nutrients composition was analyzed in the laboratory.
Weighing the male Kacang goats to get the body weight was
done on each goat at the beginning of the study. The next
weighing was carried out every week to adjust the amount
of feed given, and to find out the daily body weight gain,
as well as the growth patterns of the male Kacang goats.
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Stool collection was conducted by total collection in the last
week before the end of the study for 10 days to determine
the feed digestibility. Before stool collection process, the
male Kacang goats were placed in a metabolic cage equipped
with different feed and drinking containers, which had
been equipped with a stool container. Stool was collected
daily and its fresh weight was weighed. Additionally, a 20%
sample was taken and sprayed with 10% formalin solution
to avoid decomposition. The collected stool was then dried
under the sun to a constant weight. The total stool that had
been collected for 10 days was mixed evenly; 20% of which
was taken and ground with 1mm mesh wiley mill. Last but
not least, it was brought to the laboratory for proximate
analysis.

Variable measurement

The variables observed in this study included feed intake,
digestibility, and growth performance of the male Kacang
goats. Feed intake measured included the intake of dry
matter (DM), crude protein (CP), crude fiber (CF),
organic matter (OM), nitrogen-free extract (NFE) and
energy. The DM intake was calculated by counting the
difference between the amount of the feed given and the
remaining feed. It was then multiplied by the DM of the
feed (Hamidah et al., 2011). The intake of CP, CF, OM,
NFE and energy was calculated by multiplying DM intake
by the nutrients content (%) of each of these feed nutrients.
The DM digestibility and feed nutrients were calculated by
counting the difference between the intake of feed nutrients
(DM, OM, CP, and CF) and fecal/stool nutrients (DM,
OM, CP, and CF). The equation was DM digestibility (%)
= DM Intake – Stool DM/DM Intake x 100% (Somanjaya
et al., 2016).
Daily Body Weight Gain (DBWG) was obtained by
finding the difference between the results of weighing the
male Kacang goats (final body weight) and the previous
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body weight (initial body weight) divided by the research
duration. The equation was DBWG (kg)= final body
weight (kg) - initial body weight (kg)/observation time
(days). Feed conversion was obtained by comparing dry
matter intake with the daily body weight gain of the male
Kacang goats (Hamidah et al., 2011): Feed Conversion=
DM Intake (g)/DBWG (g). Feed efficiency was obtained
by comparing daily body weight gain with dry matter
intake multiplied by 100% (Irwanto and Mukhtiani, 2019).
Feed efficiency= DBWG (g)/DM Intake (g)x 100%.

Data analysis

Data were processed and analyzed with the Analysis of
Variance (ANOVA). If the treatment had a significant
effect, it was followed by the Duncan’s Multiple Range
Test based on the instructions of Gomez and Gomez
(2010). Statistical Product and Service Solution (SPSS)
Version 20 was utilized to facilitate data processing.

Results and Discussion
Feed intake

The results showed that the treatment had no significant
effect (P>0.05) on DM intake and organic matter. DM
intake of T1 treatment was 557.57±222.90 g/head/day,
T2 treatment was 627.69±168.07 g/head/day, and T3
treatment was 568.25±112.00 g/head/day. OM intake of
T1 treatment was 483.68±193.10 g/head/day, T2 treatment
was 553.74±150.09 g/head/day, and T3 treatment was
482.21±95.55 g/head/day (Table 3).
The intake of CP, CF and EE of the male Kacang goats
given complete silage composed of several different forages
was relatively similar between the treatments.The CP intake
in T2 treatment was 86.93±24.06 g/head/day, followed by
T3 treatment which was 63.20±12.85 g/head/day, and
the lowest was in T1 treatment that was 54.84±21.10 g/
head/day. The highest CF intake was in T1 treatment at

Table 3: Intake of Dry Matter (DM) and nutrients of the male Kacang goats fattened by complete silage1.
Variable

Treatment

T1
T2
T34
Dry matter intake (g/head/day) ns
557.57±222.90
627.69±168.07
568.25±112.00
ns
Organic matter intake (g/head/day)
483.68±193.10
553.74±150.09
482.21±95.55
ns
Crude protein intake (g/head/day)
54.84±21.10
86.93±24.06
63.20±12.85
Crude fiber intake (g/head/day) ns
154.73±71.43
93.16±26.37
125.03±25.65
ns
Ether extract intake (g/head/day)
29.55±12.64
46.19±14.79
39.51±7.20
ns
NFE intake (g/head/day)
244.22±89.32
327.45±86.96
254.46±53.67
ns
Gross Energy (MJ)
9.24±3.70
10.96±3.00
9.44±1.85
Gross Energy (Kcal/kg.DM) ns
2201.79±880.98
2609.42±715.99
2248.84±440.88
ns
ME (Kcal/kg.DM)
1512.76±574.22
2127.31±586.08
1671.78±337.50
1
Data are presented in the average±SD; T12= Complete silage with natural grass-based forage; T23= Complete silage with Sorghum
bicolor L. Moench-based forage; T34= Complete silage with Pennisetum purpuphoides-based forage. ns= not significant.
2
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154.73±71.43 g/head/day followed by T3 treatment
at 125.03±25.65 g/head/day and the lowest was in T2
treatment at 93.16±26.37 g/head/day. The EE intake in
T1 treatment was lower at 29.55±12.64 g/head/day than
T2 and T3 treatments at 46.19±14.79 g/head/day and
39.51±7.20 g/head/day. Although the CP intake in all
treatments was the same, it numerically showed that the
CP intake was in line with the CP content in the feed
(Table 1).
The intake of NFE and energy in this study was relatively
similar between treatments. The NFE intake in T1
treatment was 244.22±89.32 g/head/day, T2 treatment
was 327.45±86.96 g/head/day, and T3 treatment was
254.46±53.67 g/head/day; energy intake (GE) (Kcal/
kg.DM) in T1 treatment was 2201.79±880.98; T2 was
2609.42±715.99 and T3 treatment was 2248.84±440.88;
while ME intake (Kcal/kg.DM) in T1 treatment was
1512.76±574.22; T2 treatment was 2127.31±586.08; and
T3 treatment was 1671.78±337.50.

Nutrients digestibility

Digestibility of DM and OM in ruminants basically
describes the performance of rumen microorganisms
and enzymes in the digestive tract. The high digestibility
value indicates that the feed provided has a high quality.
The results showed that DM and OM digestibility of the
male Kacang goats given complete silage composed of
different forages relatively similar between treatments. The
DM Digestibility of T1 treatment was 88.27±3.75%; T2
was 85.27±1.80% and T3 was 84.28±5.17%; while OM
digestibility of T1 treatment was 88.79±3.60; T2 treatment
was 85.19±1.82; and T3 treatment was 84.57±5.12%
(Table 4).
Digestibility of CP, CF, and NFE obtained from this study
was relatively similar between treatments. In contrast,
the treatment had a significant effect (P<0.05) on EE
digestibility (Table 4).The digestibility range of each nutrient
(%) was CP ranging from 91.92±1.22 – 92.37±2.95%, CF
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ranging from 69.33±10.29–80.33±6.17; NFE ranging
from 88.51±3.53 - 85.89±4.37%. The digestibility of extract
ether of T1 treatment was 93.12±2.14%; T2 treatment was
85.37±3.31, and T3 treatment was 81.71±8.58%.

Growth performance

Daily body weight gain is a reflection of the accumulation
of intake, fermentation, metabolism and absorption of
food substances in the body (Simanihuruk and Sirait,
2010). The results of the study (Table 5) showed that the
young male Kacang goats fattened by complete silage
composed of natural grass (T1), Sorghum bicolor L. Moench
(T2) and Pennisetum purpuphoides (T3) had a significant
effect (P<0.05) on DBWG. Daily body weight gain of
T2 treatment higher than T1 treatment (P<0.05), but
was relatively the same with T3 treatment. As well as the
T1 treatment was relatively the same with T3 treatment.
The DBWG value of each treatment was T2 treatment
with DBWG of 44.19±26.50 g/head/day, followed by T3
treatment with DBWG of 20.98±11.69 g/head/day, and
T1 treatment with DBWG of 14.71±2.91 g/head/day.
Conversion and feed efficiency obtained in this study
were relatively similar between treatments (Table 5). Feed
conversion value ranged from 18.45±9.88-53.38±59.76;
while the efficiency of the resulting feed ranged from
2.99±1.43-6.71±3.56%. The feed conversion and efficiency
values obtained in this study were not optimal since the
increase in DM intake was not followed by a maximum
increase in DBWG. Thus, the economic efficiency of this
study was low because more feed was needed to produce
one unit of body weight.

Feed intake

The results of study showed that the intake of feed
ingredients was not much different between the three
treatments. This illustrates that the quality of the three
complete silage types given to livestock is not much
different. As a result, the response of livestock to consume
them is also relatively the same.

Table 4: Digestibility of dry matter (DM) and nutrients of the male Kacang goats fattened by complete silage1.
Observation variable

T2

88.79±3.60

85.19±1.82

3

DM digestibility (%)ns

88.27±3.75

CP digestibility (%)

92.04±2.58

OM digestibility (%)

ns

ns

CF digestibility (%)

ns

EE digestibility (%)

Treatment

T1

2

80.33±6.17

93.12±2.14

a

85.27±1.80
91.92±1.22
74.67±3.70

85.37±3.31

ab

T34

84.28±5.17
84.57±5.12
92.37±2.95

69.33±10.29

81.71±8.58b

NFE digestibility (%)ns
88.51±3.53
85.88±1.79
85.89±4.37
2
3
Data are presented in the average ±SD; T1 = Complete silage with natural grass-based forage; T2 = Complete silage with Sorghum
bicolor L. Moench-based forage; T34= Complete silage with Pennisetum purpuphoides-based forage. a,b, Values with different superscripts
in the same line show significantly different effects (P<0.05). ns= not significant.
1
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Table 5: Average of daily body weight gain (DBWG), feed conversion and feed efficiency of the male kacang goats
fattened by complete silage 1.
Variable

T12

T23

T34

Final body weight (kg)ns

14.38±3.13

15.13±2.17

13.88±1.32

Initial body weihgt (kg)ns
DBWG (kg/head/day)

Feed Conversionns

13.13±3.74
14.71±2.91b

37.79±12.33

12.65±1.83

44.19±26.50a
18.45±9.88

12.70±0.95

20.98±11.69ab
53.38±59.76

2.99±1.43
6.71±3.56
3.66±2.48
Feed Efficiency (%)ns
2
3
Data are presented in the average ±SD; T1 = Complete silage with natural grass-based forage; T2 = Complete silage with Sorghum
bicolor L. Moench-based forage; T34= Complete silage with Pennisetum purpuphoides-based forage. ns= not significant; a,bdifferent
superscripts on the same line show differences (P<0.05).

1

Besides, it is influenced by the same type, weight, and
palatability of livestock, resulting in the same intake
power. Furthermore, another thing that also influenced
DM intake was the energy needs that had been fulfilled
by the male Kacang goats, that they would stop to eat if
the energy needs had been fulfilled. On the other hand,
the relatively the same OM intake was caused by DM
intake which had no significant effect. Organic matter was
related to dry matter (Setyono et al., 2019); if dry matter
intake was high, organic matter was too. OM intake in the
T2 treatment was higher as a result of high DM intake of
complete silage. It is in line with a research conducted by
Widyobroto et al. (2016) that intake of organic matter is
positively correlated with dry matter intake.
The relatively similar increase in the intake of dry matter
and organic matter showed that the quality of complete
silage from the three treatments was not much different.
Moreover, the palatability of complete silage used was
also quite good, so that the preference value (palatability)
of goats for intake did not decrease. The palatability of
complete silage could be reflected on its texture, taste,
color and aroma produced which could stimulate the male
Kacang goats to consume it. The DM intake in this study
was slightly lower than the results of a research conducted
by Tahuk et al. (2008) which found DM intake of Bligon
goats fattened by feed containing different levels of crude
protein ranging from 576.13-637.57 g/head/day. This
difference was caused by variations in livestock type, body
weight, and different feed formulations.
Results of the study indicated the higher the CP content in
the complete silage can have a positive impact on increasing
consumption of crude protein. The CP intake in this study
was also related to the intake of DM and OM, meaning
that high or low DM intake would result in high or low
CP intake. Consequently, it also had an impact on the high
or low of basic living needs and production.
The protein content of feed is positively correlated with
the intake of DM, OM, protein and energy (Sultan et
al., 2009). The protein intake is also in accordance with
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DBWG since basically protein is used to fulfill basic living
needs. The range of protein intake 54.84-86.93 g/head/day
has fulfilled the CP requirement adequacy standard that is
56-58 g/head/day (Suparjo et al., 2011)
The CF intake was relatively the same due to the analysis
results of the different silage ingredients (Table 1). The
CF content in natural grass (28.22%) was higher than
Pennisetum purpuphoides (26.34%) and Sorghum bicolor
L. Moench (23.32%). Likewise, the total CF content of
complete silage with natural grass-based forage was 27.26%,
while the CF content of complete silage with Pennisetum
purpuphoides-based forage and Sorghum bicolor L. Moenchbased forage were 22.05% and 14.86% respectively. The
higher the CF content in the three types of forage and
complete silage produced, the higher the CF intake in the
male Kacang goats. Suparjo et al. (2011) affirms that the
CF intake will get higher if the CF content in the ration is
also high and vice versa.
Furthermore, the EE intake was relatively similar because
the ability of microorganisms to digest fat was not much
different between treatments. The EE intake in this study
was in line with the EE content in the complete silage. The
EE content of complete silage (Table 2) in T2 treatment
was 7.29%, T3 treatment was 6.98%, and the lowest, T3
treatment was 5.23%. The higher the EE content in the
complete silage, the higher the EE intake.
Although the results of statistical tests showed no significant
effect, the NFE intake in T2 treatment tended to be higher
than T1 and T3 treatments. It was related to the higher
NFE content in sorghum forage used as a base in making
complete silage (Table 1). The NFE content of Sorghum
bicolor L. Moench (52.41%) was higher than Pennisetum
purpuphoides (41.27%) and natural grass (33.28%).
Nitrogen-Free Extract consists of starches and simple
sugars (Syahrir, 2011). Simple starches and sugars are used
by microorganisms as a source of energy which can then
have an impact on the growth of goats. The NFE intake
obtained in this study was slightly lower than the results
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of a research reported by Dhalika et al. (2010) that gave
complete nutrients containing various levels of sugarcane
shoot hay in rams fattened by the NFE intake, ranging
from 344.91-371.86 g/head/day. It was related to the NFE
content of each ingredient, the complete feed given and
the types of livestock used.
The results showed that the energy intake in general was
sufficient to even exceed the needs of the male Kacang
goats (10-12 months). ME for the maintenance needs
of goats is 765 Kcal/head/day or 101.34 Kcal/kg BW0.75
(NRC, 1981). Thus, the ME intake of the male Kacang
goats in this study had already exceeded the maintenance
needs. ME excess which is used for basic living will be
utilized for production purposes which are generally in the
form of weight gain. The ME intake shown in Table 3 is
in line with the DBWG shown in Table 5, that the higher
the ME consumed by the male Kacang goats, the higher
the DBWG produced.

Nutrients digestibility

The dry matter (DM) digestibility values ranged from
84.28–88.27% and organic matter (OM) digestibility
ranged from 84.57±5.12%-88.79±3.60% indicated that the
use of complete silage contributed positively in fattening
the male Kacang goats. The DM digestibility value in this
study is higher than the results of a research conducted
by Lawa et al. (2017) which obtained DM digestibility
values ranging from 69.3±7.76 – 75.7±4.89% in the male
Kacang goats given different levels of white kabesak in
their feed. The variation of digestibility value in the goats
is influenced by the type of feed, nutrients content of feed,
as well as body weight.
Digestibility of organic matter (OM) which was relatively
the same was affected by DM digestibility. The DM
digestibility value theoretically has a significant influence
on OM digestibility. If DM digestibility is not different,
OM digestibility is too. The high and relatively equal
digestibility of OM in all three treatments was due to
increased nutritional value in complete silage due to the
addition of soluble carbohydrate sources.
The addition of soluble carbohydrates can increase the
performance of rumen microbes in digesting feed. The high
digestibility of DM and OM in this study reflected the
large contribution of nutrients to the male Kacang goats
to increase their productivity. High and low digestibility
of feed in livestock was influenced by the amount of feed
given. Digestibility of feed ingredients is low if the amount
of feed given to livestock is also limited (Aryanto and
Panjono, 2013).
High or low digestibility of feed ingredients is influenced
by several factors including the chemical composition of
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the ration, the physical form of the ration, and the level of
feeding (McDonald et al., 2010). The addition of sources
of easily degraded carbohydrates such as corn flour and
bran pollard with the same percentage in the production of
silage have an impact on the quality of the same complete
silage, thus allowing the growth of the same microbes in
digesting the complete silage given. Kurniawati (2007)
points out that the addition of carbohydrate and protein
sources that are easily degraded can increase the growth of
rumen microbes that produce VFA.
The high digestibility of feed nutrients in this study
illustrated that the use of complete silage could provide
nutrients that could be utilized by the male Kacang goats to
meet their needs both for maintenance and for production.
Moreover, the high digestibility value showed that the 3
types of complete silage given to the male Kacang goats
had not much different quality. The proportion of Leucaena
leucocephala as protein source feed ingredients used to
make complete silage for each treatment was the same
(25%). As a result, it had relatively the same effect between
treatments.
Digestibility of CP in this study was directly proportional
to the CP intake (Table 3) and the CP content in complete
silage (Table 2). According to Ariwibawa et al. (2015), the
high DM intake in feed will produce high amounts of
OM and digestible CP. Digestibility value of crude protein
can also increase body weight gain, where the higher the
CP digestibility, the higher the DBWG produced. It is
supported by a notion stated by Yulianti et al. (2019) that
the higher the digestibility coefficient of crude protein
can have an impact on increasing livestock body weight.
The protein in the animal’s body will be transformed into
amino acids, which are then used by microorganisms as a
source of the N framework to carry out activities in the
rumen. Dead microorganisms that enter the intestine can
be a source of protein for the host (Padang, 2005).
High or low of CF digestibility is influenced by the crude
fiber content of feed. If the crude fiber content is high, its
digestibility is too. In this study, although CF digestibility
was relatively similar, CF digestibility of complete silage
with natural grass-based forage tended to be higher
than CF digestibility of complete silage composed of
Sorghum bicolor L. Moench and Pennisetum purpuphoides
forages. Padang (2005) believes that CF digestibility of
feed depends on the composition of the feed. Besides
the rumen microbial population, the digestibility value
in ruminant animals is strongly influenced by the crude
fiber content of feed. Furthermore, according to Morais
et al. (2018), crude fiber is one of the sources of energy
for the growth of rumen microbes. Maximum population
development microbes in rumen will have an impact on
increasing digestive activity of feed.
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Additionally, EE digestibility in T1 treatment was higher
than T3, but it was relatively the same as in T2 treatment.
High digestibility in both treatments contributed to the
increase in energy reserves obtained by the male Kacang
goats to increase productivity. The increased digestibility of
EE also illustrated the adequacy of the N and C frameworks
as sources of protein and energy to increase growth and
activity of rumen microbes in digesting nutrients.
The digestibility value of EE shown (Table 4) which ranges
from 81.71%-93.12% is quite high, and illustrates the true
digestibility for crude fat which is above 80% (Suprapto
et al., 2013). The digestibility value of crude fat in this
study is the same as the results of research conducted by
Silva et al. (2019) which obtained EE digestibility ranging
from 80.12%-95.00%. Therefore, it can be stated that
the complete silage used in this study has a high enough
quality. It is indicated by the high digestibility of feed
nutrients, including EE.
Increased digestibility of NFE from the three treatment
groups could increase carbohydrates or starch obtained
by livestock to increase rumen microbial development
and activity. Furthermore, it could also optimize the
productivity of fattened goats. The results of this study
indicate that complete silage is very potential to be used
as quality feed ingredients to meet the nutritional needs of
fattened goats, including the Kacang goats. According to
Hernman et al. (2015), NFE is easier to digest than crude
fiber. Thus, an increase in the digestibility value of NFE
has a positive effect on increasing the easily digestible
carbohydrates obtained by livestock.

Growth performance

The results of this study indicated that the silage composed
of Sorghum bicolor L. Moench was able to increase the best
DBWG of the male Kacang goats. The tendency of higher
DBWG in T2 treatment indicated that the complete silage
produced had higher nutritional content than complete
silage in T1 and T3 treatments. The results of laboratory
analysis showed that although the CP content of complete
silage was not significantly different between treatments,
the T2 treatment showed a tendency for higher CP and
metabolic energy content than T1 and T3 which were
13.81% and 3382.52 Kcal/kg DM.
The balance of energy and protein of complete silage used
could increase feed intake and digestibility, which in turn
stimulated livestock growth. Siti et al. (2012) strongly
advocates that sufficient balance of energy and protein can
meet maintenance needs and livestock production, including
for microbial needs and its activities in digesting feed.
In this study, even though feed intake and digestibility
were quite high, the resulting DBWG was not maximal.
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The DBWG target of 0.75 g/day was not achieved yet.
It was presumably influenced by the age of young goats,
so the concentration of nutrients focused on increasing
growth, not body tissue deposits, both muscle and fat.
Moreover, the nutrients maintenance needs of the goats
were probably higher so that the proportion of nutrients
for production needs was lower.
The DBWG value produced in this study is lower than the
results of a research conducted by Jaelani et al. (2014) which
obtained DBWG of 48.82 g/head/day for the male Kacang
goats given haylage swamp forage; 50.00 g/head/day for the
male Kacang goats given fresh swamp forage; and 61.90 g/
head/day the male Kacang goats given swamp forage silage.
The difference in growth is caused by differences in the
type of feed used and its quality, and the initial weight of
the animal. The nutrients content of swamp forages in the
fresh condition, haylage and silage is markedly higher than
complete silage made from natural grass, Sorghum bicolor L.
Moench and Pennisetum purpuphoides. Likewise, the initial
body weight of the male Kacang goats used that the weight
of the goats used in this study ranged from 9-11 kg, while
Jaelani et al. (2014) used the male Kacang goats with initial
body weight of 11-14 kg.
In general, the results showed that the feed conversion
and efficiency of the three livestock groups that were given
complete silage were not much different. Nevertheless,
the male Kacang goats in T2 treatment tended to show
better feed conversion and efficiency than the other two
treatments. Theoretically, the smaller the conversion value
produced, the more efficient the feed used by livestock for
growth. In addition, the greater the conversion value, the
less efficient the feed obtained by livestock for maximum
growth. On the other hand, the greater the value of feed
efficiency, the better the use of feed for the growth of the
male Kacang goats. The high efficiency of feed shows that
nutrients can be utilized for livestock productivity and
growth (Restitrisnani et al., 2013).
The results of this study indicated that the giving of
complete silage with different forage-based ingredients
apparently did not provide maximum results on livestock
growth. The quality of complete silage that was not much
different between groups of livestock provided sufficient
energy to meet maintenance needs than the production
needs of the goats fattened. As a result, the conversion
value and the resulting feed efficiency were not optimal
and relatively the same between treatments.

Conclusions and
Recommendations
Nutrients intake and digestibility are generally the same
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for all treatments, except the digestibility of extract ether in
the male Kacang goats fed complete silage-based sorghum
forage (T2) was higher than other treatments. The daily
body weight gain of the male Kacang goats given Sorghum
bicolor L. Moench can be increased, when compared to
livestock groups that receive complete silage-based natural
grass. On the other hand, the growth of livestock that
received complete silage based on Pennisetum purpuphoides
was not much different from the growth of livestock that
received complete silage based on natural grass. Feed
conversions and efficiency (%) in all treated animals are
relatively the same.
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