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Abstract: This experiment was conducted at the upland area of Serang river basin, to study the influence of
Setaria sphacelata grass and Gliricidia sepium legume forages feeding in combination wih mineral
supplementation on nutritional status and performance of Kacang goat. Twenty four male Kacang goats
(14.01 +0.6 kg) were used as experimental materials. First factor were: FO (100% conventional forage), F1
(70% conventional forage+ 30% Setaria), F2 (40% conventional forage+ 30% Setfaria + 30% Gliricidia), F3
(20% conventional forage + 30% Setfaria + 50% idia). The second factor, namely: SO (without
plemeniation) and S1 (mineral supplementation). The data were analyzed by analysis of variance with
4 x 2 x 3 factorial arrangement in randomized completely block design. The dry matter (DM) consumptionin
F2 and F3 were higher (p<0.05) than that in FO and F1 treatment groups (301.1 and 3289 vs 219 and 241.7
g/head/day, respectively). The in vivo dry matter digestibility (IVoDMD) in F2 and F3 were higher (p<0.05) than
that in F1, but non significantly different from FO. The average daily gain (ADG) of goats in FO, F2 and F3 were
higher (p<0.05) than F1 treatment group (namely: 35.72, 3595 and 37.42 vs 34.55 g/head/day). Feeding 30%

Setaria sphace/ata grass and 50%

Gliricidia sepium legume increased ADG of Kacang goat. Mineral

supplementation improved the Ca and P status and Kacang goat ADG.
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INTRODUCTION
Kacang goat is one of the indigenous livestock in
Indonesia, with characteristic: body small and short,

ears small, short neck elevated back males and
females are horned, average height for adult males
ranges from 60-65 cm and females 56 cm, adult body
weight for males about 25 kg whereas for females 20 kg
(Merkel and Subandriyo, 1997). Central Java is province
with highest goat population in Indonesia. The main
habitat of that animal is in upland area and/or the
upstream river bam Serang River basin is one of
production center of goat in Central Java. Almost the
entire population of goats were reared by farmers
traditionally. Goat husbandry is prospectively developed
at the farming level. That based on several factors,
among other its price affordable by farmers, precocious,
short reproduction cycles and prolific (average of 2 kids
per birth). The housing for goat is simple and not so
broad, feed for goat also simple compared to big
ruminant.

Feed goats reared traditionally only forages with
variations in quantity and guality, depend on climate and
soil fertility. In addition to deficient in protein, tropical
forage often deficient in mineral, especially at upland
area, in this case at upstream river basin, because
erosion and leaching (McDowell et af, 1983). The

mineral closely related to animal growth as well as
fertility, because its importance role in protein and
energy metabolism and in turn animal products
biosynthesis Mineral deficiency could result in
decreasing of feed consumption and feed efficiency,
decreasing of daily body weight gain and fertlity of
animal (Suttle, 2010).

Based on above description, the excellent forages need
to be introduced to increases the feed quality for that
ruminant. Gliricidia sepium legume is protein source
forage at once can increase the soil fertility, whereas
Setaria sphace/ata is high quality grass with high dry
matter production at once as soil conservation plant
because can avoid the erosion and leaching. Those
characteristic are importance to reach the sustainable
productive goat farming at upland area. Mineral
supplementation also need to be conducted to increase
the nutrient utili nd in turn the increasing of goat
productivity. The aim of this experiment to study the
influence of Setaria sphacelata and Gliricidia forages
feeding in combination with mineral supplementation on
nutritional status and performance of Kacang goat This
investigation also resulted the information about the
importance of mineral supplementation in tropical river
basin upland area and the guide to mineral supplement
formulation.
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MATERIAL AND METHODS

Experimental materials and procedures: This
investigation was conducted for 3 months at 3 location
at Serang river basin upland area. The 24 heads of
yearling male Kacang goat were used as experimental
unit. Mineral mixture, Setaria sphacefata grass, Gliricidia
sepium legume and conventional forages were used as
feed.

There were 2 treatment factors, namely excellent forage
introduction (F) as factor | and mineral supplementation
|S) as factor |1. Factor | consist of 4 treatments, namely
FO (100% conventional forage), F1 (70% conventional
forage + 30% Setaria sphacelata grass), F2 (40%
conventional forage + 30% Setaria sphacelata grass +
30% Giliricidia sepium legume), F3 (20% conventional
forage + 30% Setaria sphcelata grass + 50% Gfiricidia
sepium legume). Factor || consist of 2 treatments, were
S0 (without mineral supplementation) and S1 [mineral
supplementation), respectively. Conventional forage was
forage mixture which usually fed for goat by local farmer.
The 24 heads of experimental goat were divided into 3
block based location, as replication.  Nutrient
composition of forages listed in Table 1, whereas
mineral compaosition listed in Table 2.

Variabl measurement: The measured variables
included in vivo dry matter digestibility (WvoDMD) and
in vivo organic matter digestibility (VoOMDY); ruminal
volatile fatty acid (VFA), ammonia (NH3} and total protein
production; calcium (Ca) and phosphor (P) concentration
in feed, blood serum and feces; feed dry matter (OM)
consumption and average daily gain (ADG).
Determination of VoDMD and WoOMD were conducted
by total collecton method (Galyean, 1980). Total VFA
production was measured by steam distillation method,

(NH3) production was analyzed by  Conway
microdiffusion, whereas total protein production was
determined by HKeldahl method [(AOAC, 1990).

Determination of Ca and P concentration in feed, blood
serum and feces were conducted by spectrophotometry
method (Fick et al, 1979). Feed consumption data were
obtained through deducted the fed ration by the rest
feed. Weighing of the body weight was conducted every
week. Nutrient composition of feeds were determined by
proximate analysis according to Weende method
(Galyean, 1980).

Statistical analysis: The collected data were processed
statistically by analysis of Van'a (ANOVA) with factorial
treatment patterns 4 x 2 x 3, in randomized completely
block design (Steel and Torrie, 1980). Data processing
was done by co-stat program.

RESULTS AND DISCUSSION

All of statistically processed data were listed in Table 3.
Those included the data of OM and nutrient consumed,
feed utility, mineral status and goat performance.

Dry matter consumption: Feed dry matter consumption
by experimental goat in FO, F1, F2 and F3 treatment
groups were 219, 241, 301 and 328 g¢g/'head/day,
respectively. Analysis of variance shovved thalm:re were
the influence of forage treatment on dry maiter
consumption (p=0.05). Dry matter consumption by goats
in F2 and F3 treatment groups were higher (p<0.05) than
those in FO and F1 treatment groups. There were not
significantly difference in feed consumption between FO
and Fi treatment groups and between F2 and F3
treatment groups. Dry matter consumption in F2 and F3
treatment groups were higher (p<0.05) than those in FO
and F1 treatment groups. 't was fathomed that VoDMD
in F2 and F3 treatment groups were higher than that in
F1 treatment group and tend higher than that in FO
treatmelngroup. Feed with higher digestibility, have the
shorter retention time in the rumen. Retention time of
digesta in the rumen is decreased along with increasing
of its digestibility. Decreasing of retention time resulted
in decrease the rumen distention, so that stimulates the
appetite and then increase the feed consumption
(Nikkah, 2014).

Feed dry matter consumption also related to fiber level
which reflected the balkiness of that feed. Feed with low
fiber level will be consumed on high consumption level
n addition, goat have selective character, tends prefer
the nutritious feed (Ondiek et af, 2013). Table 3 showed
that the crude protein level of feed in F2 and F3 treatment
groups were higher than those in FO and F1 treatment
groups (18.77 and 18.35% vs 17.20 and 16.44%). The
higher lequme proportion in F2 and F3 lead to the higher
crude protein level than those in FO and F1 treatment
groups.

Feed consumption by mineral supplemented (S1) goat
and unsupplemented (S0) goats were 276 and 269
g/head/day, respectively. Feed consumption by mineral
supplemented goat tended higher than
unsupplemented goats. Those phenomenon suitable to
VoDMD, which was in 81 treatment group tended higher
than NWoDMD in SO treatment group. Nikkah (2014)
stated that feed consumption rate also influenced by
metabolic rate in animal tissue. The higher metabolic
rate increased the energy requirement to supported
those metabolic activity, so that the animal were
stimulated to consume the more feed. Soetan ef al
(2010) stated that metabolic rate was supported by
adequate mineral supply. Feed consumption in Si
treatment group which tended higher than SO treatment
group was fathomed also caused by higher metabolic
rate in S1 treatment group goats than SO treatment
group goats. The higher metabolic rate in mineral
supplemented goats were reflected in higher ADG
compared to those of unsupplemented goats.

In vivo dry matter and organic matter digestibility: The
VoDMD in FO, F1, F2 and F3 treatment groups were
66.37, 6476, 66.82 and 67.60%, respectively whereas
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Table 1: Nutrient composition of experimental forages

Feed stuff CF (%) CP (%) EE (%) NFE (%) Ash(%)
Setaria sphacelata grass 298 41 1.8 54.90 10.93
(Blricida sepium legume 203 21.2 22 43.4 12.9

“CF: Crude fibre, CF: Crude protein, EE: Ether extract, NFE: Nitrogen free extract

Table 2: Mineral supplement composition

Mineral Percent Source
Phosphorus 14.0 Bane meal

Cobalt 0.004 Cobalt carbonate
Copper 0.4 Copper carbonate
lodine 0.032 Calcium iodate
Manganase 10 Manganase sulfate
Zinc 20 Zinc oxide

Iron 2.0 Ferrous suffate
Selenium 0.004 Sodium selenite

its WoOMD were 6824, 6589, 6911 and 7046%,
respectvely. Analysis of variance showed that there were
influence of forages introducton on [VoDMD and
VoOMD (p<0.05). Mean difference test between
treatment groups showed that VoDMD in F2 and F3
treatment groups were higher than those in F1 treatment
group (p<0.05). The WoDMD in FO treatment group was
not different from the other treatments group, but tended
higher than F1 treatment group. The WoDMD pattemn
was similarly to 'VoOMD pattern. The WoOMD in FO, F2
and F3 were higher than those in F1 treatment group
(p=<0.05).

Crude fiber (CF) level of consumed feed in F1 treatment
group was higher, whereas its crude protein (CP) level
was lower than that in FO treatment group. Those
resulted in the lower WoOMD and tended lower VoDMD
in F1 than FO treatment group. The CP and CF levels of
consumed feed in FO treatment group, were 17.20 and
25.79%, respectively, whereas in F1 treatment group
were 16.44 and 27.91 %, respectively (calculated based
on data in Table 3). Crude fiber was feed organic matter
component which slow digestible than other component,
so that feed digestibility decreased along withincreasing
of CF level (Atrian and Shahryar, 2012; Mao et al, 2013;
Rahim et af, 2013). Protein s one of essential
compound for rumen microbe  proliferation. The
availability of those in adequate amount will support rumen
microbe proliferation, so that increase its fermentation
activity (Kamra, 2005; Maeda ef al, 2012;van de Vyver
and Useni, 2012). The higher Ca and Plevel in FO than
F1 of consumed feed in FO than Fitreatment group.
The consumed feed CF level in F2 and F3 treatment
groups, were 29.32 and 29.61 %, respectively. Those CF
levels were higher than that in F1, but VMoDMD and
WVoOMD in F2 and F3 treatment groups were higher than
Fi. 1t was caused by more dominant influence from
other several aspect, namely higher CP, Ca and P levels
than those in F1 (18.40 and 18.80 vs 16.56%; 1.34 and
1.27 vs 1.23%; 0.34 and 035 vs 0.30%) (calculated
based on data in Table 3). The WoDMD and woOMD of

442

consumed feedin F1 treatment group tended higher
than unsupplemented treatment group (FO). The
VoDMD in FO and F1 treatment groups were 66.15 and
66.63%, whereas its VoOMD were 67.93 and 68.29%,
respectively. Mineral was closely related to feed
component fermentation which highly influenced the
digestibility, especially cellulose. Those mineral among
other Ca and P. The most potential ruminal cellulolytic
microbe in cellulose digestion was Bacteroides
succinogenes because its capacity to cristalline
cellulose degradation (Sudake et al, 2013). Cristaline
cellulose more difficult to be degraded as compared to
amorf cellulose. Cellulase enzyme from Bacteroides
succinogenes was exoenzyme which bound on outer
membrane, so that its catalytic activity was effective if
adhesion between those microbe and feed particle was
occurred. Calcium element increased the positive
charge of feed particle, so that facilitating the adhesion
between those microbe and feed particle, thus resulting
in increased feed digestibility (Jun et af, 2007). n
addition to Ca, P also had a role in microbial digestion
process, because P was essential element which
supported the microbe normal function, especially
cellulose digester microbes (Soetan eta/, 2010).

Production of ammonia, volatile fatty acid and total
protein: There were the influence of feeding Sefaria
shacelata grass and Gfiricidia sepfum legume on
ruminal ammonia (NH3) production (p<0.05). Mean
difference test between atmem groups showed that
NH3 production in F2 ftreatment group was higher
(p=0.05) than NH3 production in FO, F1 and F3 treatment
groups (5.89 vs 5.06; 501 and 502 mM). There were not
significant difference in uminal NH2 production between
FO, F1 and F3 treatment groups. There were two main
factors which influenced the ruminal NH3, namely feed
CP level and CP degradability in the rumen. Data in
Table 3 showed that consumed feed CP level in F2
treatment group was higher than those in FO and Fi,
because of feeding Gliricidia sepium forage as ration
component (30%). In addition, feed WoOMD which
reflected the feed protein degradability in F2 treatment
group was higher than FO and F1 treatment groups. Both
resulted in higher ruminal NH3 production in F2 than FO
and F1 treatment groups. Ruminal NH2 production in F3
was lower than F2 treatment group, although its protein
level and oOMD were higher than F2. Those
phenomenon was occurred expected as a result of the
use of NH3 for microbe protein synthesis which higher
than F2 treatment group. Those were reflected in the
lower of VFA production in F3 than F2 treatment group,
although the WVoOMD in F3 was higher than F2 treatment
group.
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Ruminal NH3 production in  mineral supplemented
goats were not significantly different from those in
unsupplemented goats, namely 536 and 513 mM,
respectively. t was presumably because there were not
feed protein degradability difference which reflected in
not different VoOMO. In addition, its protein level also not
significantly different (1766 in S0 and 17.72 in Si
treatment group).

There were the influence of feeding Setaria sphacelata
grass and Gliiricidia sepium legume on ruminal VFA
production (p<0.05). Ruminal VFA production in FO, F1,
F2 and F3 treatment group, were 95.7; 118.0; 124.0 and
111.3 mM, respectively. Mean difference test between
atments showed that ruminal VFA production in F2
treatment group was higher (p<0.05) than FO treatment
group. Between FO, F1 and F3 treatment groups were
not significant difference of ruminal VFA production,
ikewise between F1, F2 and F3 treatment groups.
Ruminal VFA production in F2 tended higher than FO,
although WoOMO in FO was higher (p<0.05) than F1. it
could occurred because the more use of intermediate
compound (especially from carbohydrate degradation)
as carbon skeleton for microbial protein biosynthesis. It
was seen from ftotal protein production in FO which
tended higher than those in F1 treatment group. The
high WoOMO in F2 treatment group also resulted in high
VFA production. Ruminal VFA production in F3 tended
decrease compared to F2, although its WVoOMO tended
higher than F2. it presumably because in F3 the use
level of intermediate compound (carbon skeleton) for
microbial protein biosynthesis was higher than those in
F2 treatment group. Microbial protein biosynthesis in F3
also presumably stimulated by availability of branch
chain VFA from true protein degradation, which its
proportion in F3 was higher than F2 treatment group. 1t
was based on Gliricidia proportion in F3 which higher
than F2 treatment group (50%). Has been known that
legume in addition to higher protein content than non
legume, its true protein proportion also higher than non
legume. Total protein production between F2 and F3
treatment group were not significantly different because
based on IVoOMO presumably the bypassed protein in
F2 was higher than F3 treatment group.
Ruminal total protein production in
supplemented goats tended higher than those In
unsupplemented goats, namely 2251 mg/g vs 203.03
mg/g. Based on [VoOMO which tended higher and VFA
production which lower in S1 compared to those in SO
treatment group, then the tendency of higher total protein
production in S1 treatment group presumably caused by
the high microbial protein biosynthesis as result of
mineral supplementation. Mineral supplementation
enable the essential mineral requirement of microbe for
normal function was fulflled and in turn stimulate its
proliferation and fermentation activity (Genther and
Hansen, 2014).

mineral
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Mineral status and body weight gain of experimental
goat. Mineral analysis of experimental goats blood
serum showed the Ca and P level of unsupplemented
goats blood serum were 10.33 and 362 mg/i00 ml,
respectively. According to Georgievskii ef al (1979), that
was in the normal range of blood serum Ca level of goat
(10-12 mg/100 ml), but P level showed the deficiency.
The normal range of blood serum P level in goat
according to Georgeevskii was 4-6 mg/100 ml.
Conventional forage analysis showed that Ca and P
level in that forage had met goat requirement (1.131 and
0.41% respectively). According to Kearl (1982), the
adequate feed Ca and P levels for goat were 0.3 and
0.22%, respectively. Those goat mineral status that
showed deficiency, presumably caused by the low of
mineral bioavailability of feed. According to Church
(1988), biovailability of feed Ca and P, were only 50 and
48%, respectively. If there were antinutrition substance,
among other oxalate compound, it became to lower.
Those blood serum Ca level which found in the normal
range, essentially stil be doubtful for determined the
mineral status of animal. It based on the reality, that
there were difficulty to determined the Ca deficiency,
because of the homeostatic mechanism. The blood Ca
was not responsive to Ca intake, because when Ca level
decrease, Ca deposit in bone will be mobilized to
prevent the decreasing of blood Ca (Sayed et al, 2012).
The Ca homeostasis regulation closely related to
calcitonin and parahormone secretion. Hipercalcemia
cause release calcitonin and inhibit parahormone
secretion, whereas hypocalcemia stimulate the opposite
effect. Parahormone stimulates Ca absorption in the
intestine, Ca resorption in bone and vitamin O
hydroxylation from 25-hydroxy cholecalciferol (25(0H)
03) to 1-25 dihydroxycholecalciferol (1,25 (OH) 203) in
kidney. This recent compound also stimulates the Ca
absorption in intestine. Calcitonin have opposite action
(Galea and Blundell, 2011).

Mineral supplementation resulted in blood serum Ca
level tended higher than without supplementation (4.8 vs
3.62 mg/100 ml for P and 11.24 vs 10.33 mg/100 ml for
Ca). The increasing of those mineral level statistically
not significant, but physiologically very important,
especially for P, because it showed the increasing of P
level reach the normal range.

There were not significant difference in feed Ca and P
levels as well as blood serum Ca and P levels between
forage feeding treatment groups. Analysis of variance
showed there were the influence of forage feeding
treatment on feces Ca and P levels. [t seen that little
variation in mineral level and not significant statistically,
could lead to significant difference in those mineral
excretion with feces. It presumably caused by interaction
between Ca, P and other several mineral and nutrient as
well as antinutrtion substance which influenced
its awvailability. Homeostatic mechanism seen in the
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absence of significant variation in blood serum mineral
also lead to mineral excretion wvariation, through its
influence on absorption and excretion of endogenous
fecal mineral.

There were influence of feeding Setarsphacelata
grass and Gliricidia sepium legume on average daily
body weight gain (ADG) of experimental goats. The ADG
of F1 experimental goat was lower (p<0.05) than ADG of
those in FO, F2 and F3 (34.55 vs 35.72; 3595 and 3742
g). The highest ADG (p<0.05) found in F3 treatment
group, whereas between FO and F2 treatment groups
there was no significant difference. The consumed feed
in FO showed higher CP, TON and total protein than Fi
treatment group, so that could result in higher ADG than
F1 treatment group. Level of CP, TON and total protein
production in FO were equivalent to those in F2 treatment
group, that reflected in non significantly different of ADG
between those two experimental animal groups. The
ADG in F3 treatment group was highest although
consumed CP and TON as well as its total protein
production equivalent to F2 treatment group.
Presumably, quality of total protein in F3 was higher than
other treatment groups. t was based on presumably that
the microbial protein proporton was higher. The
biological value of microbial protein was higher than
forage protein. In addition, legume protein bypass also
higher than the other treatment groups. Those legume
protein especially derived from glincidia and other
conventional legume.

In addition to increase the feed utility as nutrient
source through rumen microbial function, mineral
supplementation also ensure the mineral supply to

support the metabolic activity in tissue (Church, 1988).
Those increasing of nutrient availability and metabolic
activity will increase tissue biosynthesis process in turn
increase ADG. it proved to higher ADG of supplemented
mineral goats (p<0.05) than ADG of unsupplemented
goats (36.77 vs 35.06 g/head/day).

Conclusion: The CP consumption and Ca status of
Kacang goats at upland area of Serang river basin in
normal range, whereas TON consumption and P status
below normal range. Feeding 30% Setfaria sphacesata
grass and 50% Gfiricidia sepium legume in combination
with conventional forage increased OM consumption,
VoDMD, NMoOMD and ADG of Kacang goat. Mineral
supplementation tend increased feed consumption and
capacity of goat to utilized the feed. Mineral
supplementation improved mineral status (in this case
Ca and P) and increased the Kacang goat ADG at
upland area of Serang river basin.

ACKNOWLEDGEMENTS

Research team would like to thank the Director of
Research and Community Service Directorate General
of Higher Education (Ditlitabmas DGHE) for providing

research funding. Similarly our gratefulness delivered to
the Rector of Diponegoro University and Chairman of the
SBRC Undip, for the opportunity that this research can
be accomplished.

REFERENCES

AQAC, 1990. Officials Methods of Analysis. 15th Ed.
Association of Official Anlytical Chemists, Arlington,
Virginia.

Atrian, P. and H.A. Shahryar, 2012. Effect of fibrolytic
enzyme treated alfalfa on performance in Holstein
beef cattle. Eur. J. Exp. Bio., 2: 270-273.

Church, DC. 1988. Ruminant Animal Digestive
Physiology and Nutrition. Department of Animal
Science, Oregon State University, USA.

Fick, KR.,, LR. McDowell, PH. Mies, N.S. Wikinson,
J.D. Funk and J.H. Conrad, 1979. Methods of
Mineral Analysis for Plant and Animal Tissues. 2nd
Ed. Animal Science Department, Florida University,
Gainesville, Florida, USA.

Galea, S. and R. Blundell, 2011. Parathyroid hormone
and calcitonin regulating calcium levels. Res. J.
Biol. Sci., 6: 183-1886.

Galyean, M.L., 1980. Laboratory Procedures in Animal
Mutrition Research. Department of Animal and Food
Sciences, Texas Tech. University, Lubbock

Genther, O.N. and SL. Hansen, 2014. Effect of dietary
trace mineral supplementation and multi-element
trace mineral injection on shiping response and
growth performance of beef cattle. J. Anim. Sci., 92:
2522-2530.

Georgievski, V.., BN. Annekov and V.T. Samokhin,
1979. Mineral Nutrition in Animals. Kolos Publishing
House, Moskow

Jun, HS, M. Qi, J. Gong, EE. Egbosimba and CW.
Forsberg, 2007. Quter membrane protein of
Fibrobacter succinogenes with potential roles in
adhesion to cellulose digestion. J. Bacteriol., 189:
6806-6815.

Kamra, DMN., 2005 Rumen
Current Sci., 89: 124-135.

Kearl, L.C., 1982. Nutrient Requirements of Ruminant in
Developing Countries. International Feedstuff
nstitute, Utah State University, Logan, Utah, US.

Maeda, EM., LM. Zeoula, C.C. Jobim, U. Cecato, LP.
Rigolon, R. Kazama, G. Jacobi and AF.G. Carvalho,
2012. Intake, digestibility, rumen characteristics and
protein microbial synthesis efficiency in bovine and
bubaline fed sugar cane silage with additives. R.
Bras. Zootec, 41: 707-716.

Mao, H.L., CH. Wu, JK. Wang and JX. Liu, 2013.
Synergistic effect of cellulase and xylanase on in
vitro rumen fermentation and microbial population
with rice straw as substrate. Anim. Nutr. and Feed
Tech., 13: 477-487.

microbial ecosystem.




Pak. J Nutr, 14 (8): 440-446, 2015

McDowell, LR., J.H. Conrad, G.L Ellis and JK. Loosli,
1983. Minerals for Grazing Ruminants in Tropical
Regions. Department of Animal Science, Center
for Tropical Agriculture, University of Florida,
Gainesville and the U.s. Agency for
InternationalnDevelopment.

Merkel, R.C. and Subandriyo, 1997. Sheep and Goat
Production Handbook for Southeast Asia. 3rd Ed.
Small Ruminant-Collaborative Research Support
Program, Californi University, Davis, USA. Printed by CV
Ekha Putra, Bogor, Indonesia.

Nikkah, A., 2014. Review: muminant feed intake
regulation evolution: chronophysiological rhythms
perspectives. Biolog. Rhythm Res., 45: 563-577.

Ondiek. JO., P.B. Ogore, E.K. Shakala and G.M. Kaburu,
2013. Feed intake, digestibility and performance of
growing small East African goats offered maize (Zea
mays) stover supplemented with Balfanites
aegyptiaca and Acacia forfilis leaf forages. Basic
Res. Agric. Sci. Rev., 2. 21-26.

Rahim, I, J.l. Sultan, M. Sharif and M.Q. Bilal, 2013.
Chemical composition, mineral profile, palatability
and in wvitro digestibility of shrubs. J. Anim. Plant Sci,,
23: 45-49.

Sayed, AN., NA Gazia, AMA Ellah and SM.A. Raheem,
2012. Effect of different |levels of nutriton on the
minerals concentration in the blood of goats.
JAVMS, 6: 208-215.

Soetan, KO., C.O. Olaiya and O.E. Oyewole, 2010. The
importance of mineral element for humans,
domestic animals and plants: A review. Afr. J. Food
Sci., 4: 200-222.

Steel, RG.D. and JH. Torrie, 1980. Principles and
Procedures of Statistics. McGraw-Hill Book Co. Inc.
MNew York

Sudake KS., S. Parnerkar, S.S. Shankhpal, V. Boraniya and
S.B. Katole, 2013. Feed intake, digestibility, rumen
fermentation pattern and blood biochemical profile
of growing crossbred claves fed lime treated jatropha
(Jatropha curcas) cake. Livest. Res. Int, 1:

8-17.

Suttle, N.F., 2010. Mineral Nutrition of Livestock. 4th Ed.
Moredun Foundation, Pentland Science Park
Midlothian, UK.

Van de Vyver WF.Y. and BA. Useni, 2012. Digestion
and microbial protein synthesis in sheep as
affected by exogenous fibrolytic enzymes. S. Afr. J.
Anim, Sci.,, 42: 488-492.




Effect of Mineral Supplementation and Introduction of Setaria
sphacelata Grass and Giliricidia sepium Legume on Productivity
of Kacang Goat at Serang River Basin Upland Area, Central

Java, Indonesia

ORIGINALITY REPORT

5% 3 2% 2%
SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

cdn.aphca.org

Internet Source

1o

Submitted to School of Business and 1
<1%
Management ITB
Student Paper
R. Pastrana, L.R. McDowell, J.H. Conrad, N.S. <1 o
Wilkinson. "Productivity of Colombian sheep °
supplemented with selenium”, Small Ruminant
Research, 1991
Publication
"Theatre Presentations", Advances in Animal 1
nea <1+
Biosciences, 2011
Publication
anzdoc.com
Internet Source <1 %
www.growingempowered.or
n Internet S%urce g p g <1 %




Isi-cad.com
Internet Source <1 %
Submitted to Universitas Negeri Surabaya The <1 o
State University of Surabaya °
Student Paper
B.W.H.E. Prasetiyon, B.l.M. Tampoebolo, A. <1 y
Subrata, Widiyanto .. "Effects of Heat °
Processing Techniques on Nutritional Value and
in vitro Rumen Fermentation Characteristics of
Jack bean (Canavalia ensiformis L.)", Pakistan
Journal of Nutrition, 2018
Publication
media.neliti.com
Internet Source <1 %
Musibau A. BAMIKOLE. "Chemical composition <1 .
. . : /o
and in sacco dry matter degradability of residue
and by-products of palm fruit processing in the
rumen of steers", Animal Science Journal,
6/2008
Publication
WWW.asas.or
Internet Source g <1 %
idosi.or
Internet Soug:e <1 %
Submitted to Higher Education Commission <1 o,

Pakistan



Student Paper

Sig]mgt:eerd to Universitas Brawijaya <1 o
oA <1e
e peksor <1
gﬂzmit:eerd to University Der Es Salaam <1 o
S. M. Yantika, Alamsyari Alamsyari, D. <1 o

Evvyernie, D. Diapari, K. Winaga.
"Performance, Carcass Production, and Meat
Quality of Sumba Ongole Bulls Fed Ration
Containing Velvet Bean (Mucuna pruriens)",
Media Peternakan, 2015

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



	Effect of Mineral Supplementation and Introduction of Setaria sphacelata Grass and Gliricidia sepium Legume on Productivity of Kacang Goat at Serang River Basin Upland Area, Central Java, Indonesia
	by Bambang Prasetyono

	Effect of Mineral Supplementation and Introduction of Setaria sphacelata Grass and Gliricidia sepium Legume on Productivity of Kacang Goat at Serang River Basin Upland Area, Central Java, Indonesia
	ORIGINALITY REPORT
	PRIMARY SOURCES


