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Preface

International Conference on Animal Research for Eco-Friendly Livestock Industry (ICARELI) 2021 was
held in Surakarta 23 November 2021. The scientific conference was performed by Department of Animal
Science, Faculty of Agriculture, Universitas Sebelas Maret, Indonesia in virtual platform due to COVID-
19 pandemic. This international conference aims to explore recent researches on eco-friendly livestock
industry which is in line with sustainable development goals.

The conference consisted of plenary and panel sessions. During plenary session, all of the invited
speakers from Japan, USA, South Korea, Germany and Indonesia were able to present live for discussions
although there was time difference between continents. Professor Siti Nur Hidayati from Middle
Tennessee State University, USA gave talk about impact of climate change to tropical biodiversity.
Professor Heekwon Ahn from Chungnam National University, South Korea discussed about mitigation of
livestock emission. Prof. Masato Yayota from Gifu University, Japan talked about eco-friendly animal
feed resources. Professor Carlos Hermosilla from Justus Liebig University Giessen, Germany made a talk
about environmental effect on host-parasite interaction. Prof. Sutrisno Hadi Purnomo from Universitas
Sebelas Maret, Surakarta delivered a speech about crops-livestock integration for zero-waste farming.

The Organizing Committee received 123 manuscripts. There 107 participants were able to give
presentation during conference. The participants presented their scientific results live by zoom platform
provided during conference. All talks and discussions during conference were well recorded. There were
7 breakout rooms of zoom provided according to conference scopes i.e.: eco-friendly animal feed
resources; nutrition, forage and pasture, sustainable animal production system; animal biodiversity,
ecology, and conservation, organic farming; eco-friendly animal products processing and technology;
food safety and security of animal resources; animal waste management and bioenergy; socio-economic
studies on sustainable animal farming; and animal health and welfare. The 55 presented manuscripts out
of 107 total received were screened for IOP: EES publication and went through a double-blind review in
the Morressier platform.

The ICARELI 2021 was successfully held by all support from the university president, dean,
students volunteering in the event, and all of third parties involved. We are very glad that although this
conference held as the first time and during Covid-19 pandemics, the event was joined by all of the
participants with enthusiasms. The editorial team, reviewers and participants were also able to learn fast
in the Morressier platform during reviewing process with the responsive work of Morressier team.
Therefore, the proceedings of ICARELI 2021 can be published and hopefully able to give values to the
community.

Editors
Dr.med.vet. Penny Humaidah Hamid
Dr.agr. Muhammad Cahyadi

Scientific reviewers of proceeding

Farouq Heidar Barido, Ph.D. (Kangwon National University, South Korea)

Nurul Huda, Ph.D. (Universiti Malaysia Sabah, Malaysia)

Prof. Dr. Endang Tri Margawati (The National Research and Innovation Agency, Indonesia)
Dr. Muhsin Al Anas (University of Arkansas, USA)

Prof. Dr.sc.ETH. Anuraga Jayanegara (IPB University, Indonesia)
Prof. Sutrisno Hadi Purnomo, Ph.D. (Universitas Sebelas Maret, Indonesia)

Agus Setiadi, Ph.D. (Diponegoro University, Indonesia)

April Hari Wardhana, Ph.D. (The National Research and Innovation Agency, Indonesia)
Dr. Cahya Utama (Diponegoro University, Indonesia)

Dicky Tri Utama, Ph.D. (Universitas Padjadjaran, Indonesia)

Dimas Hand Vidya Paradhipta, Ph.D.  (Universitas Gadjah Mada, Indonesia)

Dian Wahyu Harjanti, Ph.D. (Diponegoro University, Indonesia)

Widi Nugroho, Ph.D. (Universitas Brawijaya, Indonesia)

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



ICARELI-2021

10P Publishing

IOP Conf. Series: Earth and Environmental Science

Daud Samsudewa, Ph.D.
Lilik Retna Kartikasari, Ph.D.
Muhlisin, Ph.D.

Siwi Gayatri, Ph.D.

Sutaryo, Ph.D.

Yuli Yanti, Ph.D.

Scientific committee of conference
Prof. Dr. Carlos Hermosilla

Prof. Dr. Heekwon Ahn

Prof. Dr. Masato Yayota

Prof. Dr. Sudibya

Prof. Dr. Rini Widayanti

Prof. Richard Chinomona
Dr.med.vet. Tamara Munoz Caro
Dr. Chifumi Takaghi

Abu Musa Md. Talimur Reza, Ph.D.
Amali Alahakoon, Ph.D.

Dewanto Harjunowibowo, Ph.D.

Organizing committee

Dr. Winny Swastike

Dian Meididewi Nuraini, DVM.
Endang Tri Rahayu, DVM.
Wari Pawestri, DVM.

Ari Kusuma Wati, M.Sc.

Bayu Setya Hertanto, M.Sc.

Dr. Ahmad Pramono

Agni Hanifa, M.Si.

1001(2022) 011001 doi:10.1088/1755-1315/1001/1/011001

(Diponegoro University, Indonesia)
(Universitas Sebelas Maret, Indonesia)
(Universitas Gadjah Mada, Indonesia)
(Diponegoro University, Indonesia)
(Diponegoro University, Indonesia)
(Universitas Sebelas Maret, Indonesia)

(Justus Liebig Universitaet Giesen, Germany)
(Chungnam National University, South Korea)
(Gifu University, Japan)

(Universitas Sebelas Maret, Indonesia)
(Universitas Gadjah Mada, Indonesia)

(Walter Sisulu University, South Africa)
(Universidad Santo Tomas Talca, Chile)
(National Chung Hsing University, Taiwan)
(Polish Academy of Sciences, Poland)
(University of Sri Jayewardenepura, Sri Lanka)
(Universitas Sebelas Maret, Indonesia)

(Chairman)

(Secretary)

(Finance)

(Finance)

(Publication)

(Public Relation and Promotion)
(Event)

(Event)



ICARELI-2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1001(2022) 011002 doi:10.1088/1755-1315/1001/1/011002

Peer review statement

All papers published in this volume have been reviewed through processes administered by the
Editors. Reviews were conducted by expert referees to the professional and scientific standards
expected of a proceedings journal published by 10P Publishing. Before the manuscripts were
recommended to be submitted to Morressier platform for ICARELI, the participants submitted
their abstract and screened for scope fits with 10P Conference Series: Earth and Environmental
Science (IOP: EES). The ICARELI received in total 123 manuscript and 107 of which were
successfully presented. The 55 manuscripts were screened fit with IOP EES and the authors were

recommended to authors submitted the manuscript through the Morressier platform.

Type of peer review: Double Anonymous

Conference submission management system: Morressier

Number of submissions received: 107

Number of submissions sent for review: 52

Number of submissions accepted: 43

Acceptance Rate (Submissions Accepted / Submissions Received x 100): 40.19%
Average number of reviews per paper: 3.00

Total number of reviewers involved: 19

© © N o g bk~ wDdR

Contact person for queries:
Name : Dr. med. vet. Penny Humaidah Hamid
Affiliation : Sebelas Maret University - Department of Animal Science

Email : pennyhumaidahhamid@staff.uns.ac.id

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



IOP Conference Series: Earth and Environmental Science

Table of contents

Volume 1001
2022

< Previous issue Next issue »

1st International Conference on Animal Research for Eco-Friendly Livestock Industry
23/11/2021 - 23/11/2021 Online

Accepted papers received: 22 February 2022
Published online: 21 March 2022

Open all abstracts

Preface

OPEN ACCESS 011001
Preface

+ Open abstract E View article @l PDF

OPEN ACCESS 011002
Peer Review Statement

+ Open abstract E View article @I PDF

Eco-friendly Animal Feed Resources, Nutrition, Forage and Pasture

OPEN ACCESS 012001
Evaluation of gas production kinetics from phyllode and acacia plant (Acacia mangium) pod through
fermentation by in vitro gas test

J W Kusuma, | N Tuti, E Handayanta, A Hanifah, Sudiyono and R F Hadi
+ Open abstract E View article @l PDF

OPEN ACCESS 012002

A study of agricultural waste potential to support the expansion of cattle and buffalo populations in Aceh
Barat District

Y Yusriani, S Y Hayanti, H Saputra, N Qomariyah, F Fitriawaty, M A Da Costa, S Surya and S Asmaireicen
+ Open abstract E View article @l PDF

OPEN ACCESS 012003
Impact of ammoniation rice straw treatment with direct-fed microbials and Hibiscus tiliaceus leaf meal
supplemented in concentrate on local sheep performances

M Bata, S Rahayu, E A Rimbawanto and M Fita

+ Open abstract [Z] view article ) PDF

OPEN ACCESS 012004

Increasing linseed (Linum usitatissimum) meal potential as feed ingredients and source of omega-3 and -6
fatty acids for broilers through processing technology

O Sjofjan, D N Adli, N Febrianingrum, H M Ghozi, M F A Yudatama, M Faalah, M H Natsir and Y F Nuningtyas
+ Open abstract [Z] view article ) PDF

JOURNAL LINKS

Journal home

Journal scope
Information for organizers
Information for authors
Contact us

Reprint services from Curran
Associates

Multiphysics
Case Stlr:!&’

tivit

READNOW » ' W8 COMSOL

physics jobs

10P ebooks’

© Download your ebook
for free




ICARELI-2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1001(2022) 012003 doi:10.1088/1755-1315/1001/1/012003

Impact of ammoniation rice straw treatment with direct-fed
microbials and Hibiscus tiliaceus leaf meal supplemented in
concentrate on local sheep performances

M Bata'", S Rahayu!, E A Rimbawanto' and M Fita?

Faculty of Animal Science, University of Jenderal Soedirman, Indonesia.
*Master Program of Animal Science, Faculty of Animal Science, University of
Jenderal Soedirman, Indonesia.

*E-mail: muhamadbata@yahoo.com

Abstract. This study aimed to determine the interaction between ammoniation rice straw
treatment using direct-fed microbial (DFM) and Hibiscus tiliaceus leaf meal (HTLM)
supplementation on local sheep performance. Thirty-six local male sheep aged 2 years (28.01 +
2.61 kg) fed with ammoniated rice-straw (ARS) treated with DFM and concentrate supplemented
with HTLM were assigned randomly to receive nine treatments in an experiment of 3 x 3 factorial
design. The first factor was the use of DFM with PO = control, P1 = DFMawms, and P2 = DFMgk,
while the second was level of HTLM with W0 = 0%, W1 = 0.24% and W2 = 0.48% DM
concentrate. Concentrates were fed 3% of sheep body weight, and ARS was prepared ad-libitum.
The variables measured were final weight (FW), average daily gain (ADG), dry matter intake
(DMI), dry matter digestibility (DMD), crude fiber digestibility (CFD), feed conversion ratio
(FCR), and consumption rate (CR). There was significant interaction (P<0.05) between DFM
and HTLM supplementation on the final FW, DMI, and CR (P<0.01), while ADG and FCR were
not significant. Furthermore, DFM supplementation (P<0.05) on FCR, DMD, and CFD but not
ADG. The lowest FCR was achieved in a combination of W2 and DFMgk, and ADG increased
with the dose of HTLM. The highest ADG achieved was in the combination of DFMgk and W2.
For DFM and HTLM, 0.48% of DFMgrk and the level of HTLM improved local sheep
performance and feed efficiency. It had a positive impact on the environment by minimizing
methane production.

1. Introduction
The sustainability of ruminant livestock production can be maintained through efforts to increase feed
conversion efficiency and suppress methane production. However, high fibre contents of diets such as
rice straw are negatively correlated with voluntary intake, rate of organic matter fermentation, microbial
cell yield per unit organic matter fermented, and propionates such as acetate ratio and high methane
production in fermentation [1]. Also, rice straw contains low protein or nitrogen and fermentable
carbohydrates; therefore, nitrogen and energy needs for rumen microbes are not readily supplied since
several efforts are needed to improve quality animal feed from agricultural residues.

One method developed to upgrade crop residues, such as rice straw, is urea treatment. However, the
method is uneconomical and causes environmental pollution because of escaping of NH3-N from urea-
treated rice straw [2]. Furthermore, most of the nitrogen was water-soluble, which was released rapidly

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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in the rumen in the form of N-NH3 and resulted in nutrient loss [3]. This is caused by the limitation of
fermentable carbohydrates of rice straw used to improve nitrogen retention in ammonia, such as corn
steep liquor [4], molasses [3,5,6], and tapioca industrial byproducts [7]. However, the ammonia
produced is still high with a pungent smell. Therefore, it is not safe for farmers and their livestock due
to the high possibility of poisoning and environmental pollution.

One way to overcome excess ammonia is by administering Direct-fed microbial (DFM). Ammonia
and probiotic fungal supplementation provide favorable results on agricultural waste [8,9]. The use of
DFM, which contains various types of microbes such as DFMawms (P1) produced by PT. AMS Korea
contains 17 kinds of microbes and DFMgrk produced by PT. Banyumas Raya Indonesia contains 15
microbes and 1 yeast for fixing ammonia produced. However, the use of DFM increased the population
of protozoa [10,11] in positive correlation with methane production. Ningrat et al. [12] stated that
supplementation of Saccharomyces cerevisiae (SC) and Uncaria gambir Leaves waste containing
ammoniated palm fronds using urea can increase nutrient digestibility average daily gain but reduce
methane production in Simental cattle. Bata et al. [7] reported that Hibiscus tiliaceus leaf extract
containing saponins reduced protozoa and methane in vitro. This study determines the effect of using
DFMawms and DFMgk in the ammoniating process of straw and hibiscus leaf flour as a defaunation agent
on the digestibility, feeding speed, and performance of local sheep.

2. Materials and methods

2.1. Animals, feeds, and experimental design

A total of 36 local male sheep (2 years) with an initial body weight of 28.01 £ 2.61 kg were placed
randomly in individual cages of stage type. The concentrate was fed as much as 3% of body weight, and
ARS was prepared ad libitum. Furthermore, the concentrated feed was administered twice daily at 07.00
in the morning and at 15.00 in the evening, respectively. The composition used was tapioca by-product,
pollard, oil palm cake, coconut, soybean, molasses, dolomite, salt, urea, and minerals (Table 2).

Table 1. Composition and nutrient content of diets in various combinations of DFM and HTLM.

PO P1 P2
Diets WO W1 W2 WO W1 W2 WO Wi W2

————————————————————————— (%) --------c-m e e e
ARS 9 16 11 15 14 13 11 24 24
Concentrates 91 84 89 85 86 87 89 76 76
HTLM 0 0.24 0.48 0 0.24 0.48 0 0.24 0.48
DFMams - - - 0.50 0.50 0.50 - - -
DFMgx - - - - - - 0.50 0.50 0.50
Nutrient
DM 78.83 7523 7820 75.18 7598 7678 77.48 70.28 70.51
Ash 12.15 13.26 1250 1295 12.82 12.70 12.54 14.68 14.70
EE 1230 1148 12.08 11.59 11.72 11.85 12.06 10.54 10.56
CF 26.50 27.08 2675 2735 2730 2725 2695 2834 2839
CP 8.95 8.86 8.95 8.86 8.88 8.91 8.78 8.43 8.44
TDN 72.07 70.15 71.59 7039 70.71 71.03 7151 6792 67.96

ARS, Rice Straw Ammoniated; HTLM, Hibiscus tileaceus leaf meal; DFM, Direct-Fed Microbials; DM,
Dry Matter; EE, Ethyl Extract; CF, Crude Fiber; CP, Crude Protein; TDN, Total Digestible Nutrients

The two kinds of DFM used are DFMawms (P1) produced by PT AMS Korea, containing 17 microbes
and DFMgk produced by PT Banyumas Raya Indonesia, containing 15 microbes and 1 type of yeast.
The application method on ARS was DFM mixed with water and molasses of about 2% of the amount
of water to be used, then stirred to become homogeneous. Subsequently, it is put into a spray bottle,
sprayed in ARS with a 0,5% DM rice straw of DFM.
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2.2. Supply of Hibiscus tiliaceus leaf meals (HTLM) and ammoniated rice straw (ARS)

Hibiscus tiliaceus leaf meals were obtained from several points in the Sokaraja Animal Market,
Banyumas Regency, and Cilacap Market, Cilacap Regency, Central Java. First, they were removed from
the stems and dried in the sun for 3-6 days. After that, they were ground into flour, and the HTLM was
mixed according to the treatment dose.

Rice straw was obtained from the fields around Banyumas Regency, Central Java, and they were

chopped using a chopping machine. The ammoniated straw used 5% urea and tapioca byproduct as
additives 2.5% of the air-dry weight of rice straw. Furthermore, urea and cassava were dissolved in
water, stirred, and then sprayed on rice straw. The mixture was put in a plastic bag, compacted, and tied
to anaerobic conditions, and the ammonia process ended after two weeks. Then the ammoniated straw
was sprayed with DFM and left for one day before being fed to the sheep.
This study was designed using a completely randomized design with a 3 x 3 factorial pattern. The first
factor was the type of DFM (PO = control, P1 = DFMawms, P2 = DFMgk), while the second was the level
of supplementation of HTML for 0, 0.24, and 0.48% of DM concentrate for W0, W1, and W2,
respectively. Each treatment was repeated four times, and the variables measured were slaughter weight
(SW), daily body weight gain (ADG), dry matter intake (DMI), feed conversion ratio (FCR), and
consumption rate (CR). In addition, dry matter digestibility (DMD) and crude fiber digestibility (CFD)
was measured using the total collection method [13].

2.3. Sampling and chemical analysis procedures

Data collection was conducted during the feeding and digestion trial. Then the data collected were body
weight at the beginning of the study (after preliminary) and every month. In addition, data on feeding
and leftover feed were weighed in the feeding and the digestion trial. Consumption rate observations
were carried out for 5 days during the collection period in the digestion trial.

The feces sampling, feeding, and remaining feed were 5, 3, and 5% of the total weight, respectively.
The samples were dried in an oven at 65° C for three days. The dried samples were ground and sieved
using a 3.5 mesh sieve and were composited based on the day of collection and the treatment. Analysis
of moisture, ash, and crude fiber content of feces, feeding, and residual feed was carried out according
to the [14]

2.4. Statistical analysis

Average daily gain and SW were analyzed using covariance analysis. In addition, data on DMI, FCR,
and CR, DMD, and CFD were analyzed using analysis of variance and continued with the Orthogonal
Polynomial test.

3. Results and discussion

The increase in feed efficiency shown by the low FCR is one indicator of a decrease in methane
production in the rumen. Feed conversion ratio (FCR) of PO was higher (P<0.05) than P2 but similar to
P1 (Table 2), and P2 treatment resulted in lower feed conversion (P<0.05) than P1. The low FCR in F2
was due to DFM P2 containing yeast of Saccharomyces ceriviceae, which can reduce oxygen in the
rumen to increase the fermentation process, digestibility of crude fiber and organic matter. Furthermore,
this will lead to high feed efficiency or a low feed conversion ratio [15]. Suryani et al. [16] explained
that Saccharomyces ceriviceae secretes galactosidase and glucosidase in breaking saccharides and
oligosaccharides into simple sugars (di- and mono-saccharides). Saccharomyces ceriviceae uses oxygen
for metabolism to increase oxygen utilization by yeast cultures in the rumen. Mwenya et al. [17] reported
that the addition of yeast can stimulate acetogenins that compete with methanogens in utilizing
hydrogen, thereby reducing methane formation. This reduction improves feed efficiency and positively
impacts the environment or inhibits ozone depletion. Yeast of Saccharomyces ceriviceae contains
micronutrients as a source of nutrients for rumen microbes, thereby increasing rumen microbial growth
and feed fermentation [18].
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Table 2. Average of final body weight, average daily gain (ADG), dry matter intake (DMI), dry
matter digestibility (DMD), organic matter digestibility (OMD), feed conversion (FC), and feeding
rate of local sheep fed on various combinations of Hibiscus leaf meal (HTLM) and DFM.

Variables Treatments

PO Pl P2

WO Wi W2 WO W1 W2 WO Wi w2
DMI (kg) 1.04 +1.13 £1.09 +£1.03 +£092 +£1.06 +097 +£082 +099 =+

0.07 0.06 0.10 0.04 0.04 0.14 0.08 0.04 0.08
OMD (%) 72.44 + 70.56 £ 70.81 £ 72.19 £ 73.60 + 71.09 £ 7149 + 73.26 + 72.10 +

1.68 4.57 247 6.13 6.36 342 3.55 6.40 3.33
DMD (%) 67.96 £ 65.10 = 65.02 £ 67.43 £ 69.11 £ 66.61 + 66.45 + 68.85 + 66.76 =+

1.78 1.44 1.84 7.31 7.77 4.11 4.11 7.64 3.94
CFED (%) 4044 + 45.56 £ 41.81 + 62.23 + 57.05 + 49.71 £ 60.11 £ 57.89 + 62.80 =

1.68 4.57 247 4.04 7.50. 2.45 2.37 1.66 1.80
Final BW (kg) 40.44 + 45.56 + 41.81 + 41.43 £ 39.05 + 43.60 = 39.41 + 38.23 + 46.25 =+

1.68 4.57 2.47 2.74 2.64 6.19 2.28 1.55 3.65
ADG (kg) 0.113 £ 0.118 = 0.125 £ 0.111 £ 0. 107 £ 0.127 £ 0.110 + 0.119 + 0.146 =+

0.02 0.04 0.04 0.02 0.03 0.03 0.01 0.02 0.03
Feed 909 +£969 +£999 +£915 821 +£906 +822 =+ 7.15 + 681 =+
Convertion 2.15 2.99 1.45 1.61 1.95 1.82 1.19 0.85 1.68
Feeding Rate 046 =+ 0.67 + 0.61 + 092 £ 033 + 038 =+ 041 + 0.67 = 0.70 =+
(kg/hour 0.22 0.40 0.27 0.17 0.07 0.18 0.16 0.24 0.20
PQ, without of DFM; P1, DFMaws; P2, DFMrk; WO, without of HTLM; W1=HTLM of 0.24 %; W2, HTLM of
0.48 %

50 P2
_ s -
S ——=sl8 1
40 BT e pea e e T Y
=
=2
o 30 A
=
3z Y PO = 40.44 + 39.833333 X - 77.039931 X2  R?=38.58 %
S 20 1 v P1=41.435-24.328125X -+ 60.091146 X2  R2=20.68 %
= Y P2 =39.415 - 24.057292 X +79.796007 X2  R2=70.41 %
£ 10 -
L
0 L] L] L] L] L] 1
0 0,1 0,2 0,3 0,4 0,5 0,6

HTLM Level (%)
Poly. (P0) » e e e Poly. (P1) — — = Poly. (P2) |

‘QPO B PL A P2

Figure 1. The relationship between the level of hibiscus leaf meal (HTLM) and
final body weight of local sheep on various DFM (PO, P1, and P2).

Increasing the dose of hibiscus leaf powder resulted in different SW responses for three types of
DFM supplementation (Figure 1). At PO, an increase in HTLM increased the SW until the optimal
weight was at 0.26% HTLM with a maximum SW of 45.59 Kg and decreased with the increase in
hibiscus HTLM. This was due to the content of saponins in HTLM, which function as a protozoa
defaunation agent to increase the bacterial population and the digestibility of CFD, DMD, and OMD
(Table 2). Furthermore, it increases dry matter consumption (Figure 2) and reduces methane production,
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increasing propionate, a precursor for glucose formation. Excess glucose will be stored in body fat,
resulting in a higher final weight than the control. An increase in the dose of HTLM from more than
0.26% to 0.48% caused a decrease in SW due to an anti-bacterial content of sulfonamide [19]. Saponins
are toxic to protozoa and bacteria in the rumen when the dose is high [20]. The increasing anti-bacterial
compounds and saponins in HTLM suppressed the rumen bacteria population. Feed digestibility is
directly related to SW, and at P1 and P2, there was a decrease in SW at 0.20% HTLM level with an SW
0f'38.97 Kg (P1) and 0.15% hibiscus leaf powder with an SW of 37.60 Kg (P2). The addition of HTLM,
then, level up to 0.48% can increase the SW since the DFM in P1 and P2 contained lactic acid-producing
bacteria (LAB). Besides that, the feed provided was relatively high, and almost 80% of DMI comes
from concentrate. It triggers the production of lactic acid, which causes the rumen pH to be low, thus
disturbing the microbial activity in digesting producing energy for the host, and it had a negative impact
on sheep performance. Supplementation of high doses of HTLM on W2 can improve the
growth/performance of sheep. This is because the flavonoids of HTLM can stimulate the growth of
lactate user bacteria (LUB), and LUB can directly convert lactate into propionate [21]. This caused the
weights on W2 for P1 and P2 to be higher than W0 and W1.

—_
M

—_—

o
0]

Y P0=1.03525+0.6640625X - 1.1306424X? R2=24.58%
Y P1=1.0325-1.0039931X +2.2034144X? R2=3882%
Y P2=0.9675-1.2552951 X +2.7497468X? R2=61.34%

o
s
1

o
M
1

Dry matter intake (kg/days)
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o

0 0.1 0.2 0.3 04 0.5 0.6
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Poly. (PO)  +eeeeeees Poly. (P1) |

Figure 2. The relationship between the level of hibiscus leaf meal
(HTLM) and dry matter intake of local sheep on various DFM (PO, P1,
and P2).

The result showed that there was a tendency to increase ADG at PO, P1, and P2, respectively 0.125
+ 0.042 (kg/day), 0.127 + 0.03 (kg/day), and 0.146 + 0.031(kg/day) at high doses of HTML (W2) due
to the flavonoid content in HTLM acts as a buffer in maintaining rumen pH. Flavonoids also had a role
in increasing the population of LUB. Balcells et al. [22] further explained that flavonoids could increase
rumen fermentation. Flavonoids had a role in increasing rumen pH, reducing methane production, and
increasing the proportion of propionate [23]. In addition, the content of HTLM in the form of malate
and fumarate were the essential ingredients for propionate formation. Therefore, increasing the dose of
hibiscus flour can increase the supply of glucose, which plays a role in metabolism and body fat
accumulation.

Dry matter Intake of PO increased along HTLM up to the level of 0.29% with a maximum DMI of
1.132 kg per day; therefore, the addition of HTLM did not affect the diet's palatability. On the contrary,
there was a decrease in DMI to a minimum level of 0.22% with a DMI of 0.918 Kg and 0.23% and a
DMI of 0.824 Kg after increasing HTLM level up to 0.48% to increase DMI. The increase and decrease
in consumption were due to the palatability of livestock to saponins, and the ratio of ARS to the
concentrate was not balanced (18:82). Patra & Saxena [24] reported that the feeding of high
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concentrations caused the protozoa to die. This is due to the decrease in rumen pH caused by the
fermentation of starch to lactic acid. Marhaeniyanto and Susanti [25] stated that the rumen condition
influences consumption. Good rumen conditions will provide an optimum environment for the bacteria
to ferment and increase the feed degradation rate. However, unfavorable rumen conditions will inhibit
the performance of bacteria, causing a decrease in consumption. In addition, feeding with a high
concentration will cause the pH to become acidic. An acidic pH will cause the protozoa to die before
degrading starch, causing a decrease in consumption. The increase in dry matter consumption at a dose
of 0.48% was because hibiscus leaves contain flavonoids, which neutralize rumen pH due to high
concentrates. Bata and Rahayu [19] reported that hibiscus leaves contain flavonoids that can maintain
rumen pH (buffer), increase the population of bacteria, and lactate utilizer to increase consumption.
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Figure 3. The relationship between the level of HTLM and the feeding
rate of local sheep on various DFM (PO, P1, and P2)

Feeding rates were influenced by the type of DFM and the level of HTLM. The increase in the level
of HTLM showed different feeding rate responses at PO, P1, and P2 (Figure 3). Meanwhile, the PO
treatment increased the feeding rate and the level of HTLM. This is presumably because HTLM also
contains amino acids in the form of glutamic acid, increasing the palatability of animal feed. The
glutamic acid content in small type HTLM is 0.25% [19]. The P2 treatment increased feeding rate and
HTLM due to yeast preparation in Saccharomyces cerevisiae, which can produce glutamic acid to
increase animal feed and consumption palatability. Suryani et al. [16] and Wikanastri et al. [26] stated
that Saccharomyces cerevisiae can produce glutamic acid, increasing feed palatability. However, at P1,
an increase in the level of HTLM caused a decrease in the feeding rate. The DFM does not contain
Saccharomyces cerevisiae, but contains LAB bacteria, as previously discussed; therefore, rumen
microbial activity reduced feeding rate. Meanwhile, the addition of high HTLM can increase feed speed
because the flavonoid content is sufficient to stimulate the growth of lactate user bacteria. Therefore,
the rumen pH, microbial activity, and the rate of feeding are increased.

4. Conclusions
In conclusion, 0.48% DM concentrates of DFMrk and HTLM level improved local sheep's performance
and feed efficiency to minimize environmental pollution.
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