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Effects of “phloroglucinol”, an anti-methanogenic agent, on in vitro rumen
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Domesticated ruminants have a important role in
human life. They provide food and clothing for
human use by converting non-edible resources for
human such as plant fiber and non-protein resources
to edible food such as meat and milk, as well as
clothing, such as wool and leather. Ruminants,
however, are major contributors of methane (CH,)
emission. Ruminants mainly emit CH, as a result
from digestion of feed. Rumen microorganisms digest
structural carbohydrate in the feed resulting in H,
and CO,. These compounds were used by
methanogens to produce CH,.

One of the strategies to reduce CH, emission from
rumen is to add a compound that can be an
alternative H, sink agent and redirect H, utilization
from CH, to SCFA production. Addition of the
compound may create H, starvation for methanogen
and may lead to less CH, production. Phloroglucinol
is a natural product of rumen metabolism of tannin.
Previous study had shown that several rumen
bacteria were able to reduce phloroglucinol to
acetate by using H,. This finding showed that
phloroglucinol may be able to be used as an
alternative H, sink agent. However, the effect of
manipulation on rumen fermentation in vitro by
using phloroglucinol is not known. Therefore, this
study was aimed to study the effect of phloroglucinol
in CH, mitigation strategy.

In the first study, the experiment was designed to

Nl

determine the effect of phloroglucinol alone on CH,
emission, rumen fermentation profiles, and rumen
microbial population density. The incubation was
conducted by using substrate only as control and 5
different dose of phloroglucinol. The result showed
that 10 mmol/L phloroglucinol reduced CH,
production by 15.0%. Total gas production, dry
matter digestibility (DMD), CH,/total SCFA, and
NH;-N were simultaneously reduced by phloroglucinol,
but it has no effect on total SCFA concentration.
Acetate increased at the expense of propionate. This
might indicate the redirection of H, utilization from
CH, to acetate, and might be related to CH,
reduction. Phloroglucinol had no effect on
methanogen, but it reduced the population density
of R. albus.

In the second study, the effect of phloroglucinol
and forage to concentrate (F:C) ratio on CH,
emission, rumen fermentation profiles, and microbial
population density was investigated. The treatments
were 0, 6, 10 mmol/L phloroglucinol, and two
different F:C ratio, low and high F:C ratio. The
result showed that phloroglucinol reduced CH,
significantly in both diet. However, there were not
any effect of F:C ratio and F:C + phloroglucinol on
CH, production. Acetate proportion in both diet
increased by addition of phloroglucinol. DMD,
NH;-N, and methanogen relative quantity were
reduced by phloroglucinol. Phloroglucinol
significantly affected total SCFA production in both
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diet. The reduction of CH, by phloroglucinol was
probably related to simultaneous reduction on
methanogen relative quantity and DMD.

In conclusion, phloroglucinol is able to reduce

CH, production in the rumen in vitro. It might

change the fermentation of the rumen by redirecting
H, utilization to SCFA production. However, the
reduction of CH, was followed by simultaneous

reduction of digestibility.

Urban Green Space for Children: Identifying and Assessing the Green Space

for Elementary School Children in Malang, Indonesia
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Development and Subjects of Processing and Marketing Units as Organized

Marketing System for Rubber Smallholders in Indonesia
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Clostridium cellulovoran

Studies on biofuel production from agricultural wastes by utilizing
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Elucidation of factors affecting epiphytic orchid community in Schima

wallichii (DC.) Korth. (Theaceae) trees in a montane forest in West Java,

Indonesia
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Community-based approach in forest conservation and rural development:

Case study of rural areas in Japan and Indonesia
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The involvement of local people in forest

management has addressed the conservation and
rural development interests simultaneously, not only
in developing countries but also in developed
countries. Following is one case study in Indonesia
conducted in a rural area where a community-based
forest management scheme has been applied:

1) Economic analysis of local people’s
involvement in community-based forest
management (CBFM) in Desa Ciomas,
Indonesia
The history of forest utilization by local people in

Indonesia caused the need of community-based

forest management (CBFM) in rural areas. CBFM

scheme in Indonesia named Pengelolaan Hutan

Bersama Masyarakat (PHBM) has been applied to

accommodate the need of local people of utilizing

forest and to overcome illegal logging while forests
areas are owned by the state and any activities inside
the forests without permission are illegal. This study
was conducted in Desa Ciomas village, Bogor

District with the purpose to observe the impacts of

people’s involvement in the PHBM program on their

economic wellbeing. The study was conducted over
three research phases, in 2005/2006, 2006/2007, and

2008/2009 and through follow-up research performed

in 2016 to establish the continuity of the previous

research. The results showed that local people in

Desa Ciomas were highly interested in PHBM and

the benefits that it offered, with an expectation of

additional income. The optimal income was not
realized in some cases, including when large-scale
farming necessitated farming system that replied on
hired labor which is known to be less productive
than family labor. PHBM should be able to
contribute to local people’s income by empowering
them with respect to both on- and off-farm activities.

Following up local people’s attitudes into forest
benefits, another study was conducted to analyze
local involvement in forest utilization in two rural
areas in Indonesia and Japan. Both the rural areas
border to national parks with conservation
commitments.

2) Community involvement in forest resource
utilization: Case study of rural communities
in Japan and Indonesia
Forest resource utilization effort in Japan is facing

the declining prices and the increase of production

costs that caused forest owners and local people are
not active anymore while in Indonesia, forest
resource utilization among local people are still
active while local people are still dependent on forest
resources and continuing to utilize forest which can
lead to over-exploitation. This study was conducted

in the rural areas Desa Taman Jaya in Indonesia and
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Komono in Japan. By this study, explored local
people involvement by collecting the information
about how they take benefits from forest, their
efforts in maintaining local values, and their
perspective on forest management. The data were
collected by interviews to the targeted member of
the communities and by questionnaires from
randomly selected respondents and the analysis
results were presented in qualitative and
quantitative manners. The study showed contrasting
results between Komono and Desa Taman Jaya.
Limited access to the forests, lower education and
poor infrastructure in Desa Taman Jaya caused
poverty and forest dependence while in Komono,
people do not longer have high interest to utilize the

forest.
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Studies on vitamin B, supplementation to reduce turbidity stress on

Cladoceran zooplankton
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Community structures of soil nematodes at plantation forests in central

CAINHTER D FHEERS N TS A 29 % TR R O WS R
WXEEES TH A &-RHE BT
A AMEERDE
A '&-AN 7

g B

fRFE (Nematoda) (FEFZORIEHIY T, 1
R 5 ERERICHAT 5, HADHMICE
B ambiomsnig, < vihichhrbsb<y /
YAy FayD 1 BICERLTVSED, RN
I HEE FEAUE 100 T & 1F & AL OFEO L RERHE
BAMTH S, LHFRLONA A ZRERIZ A
KIS 2 872550, WMAEMZRBNS L TER
5 EOYEIEERICEHINT 5 Tz IR O A 2 Ak
WzEZ29 A TEEREMBDO1DTHS,
DI, BRI D BRI E THE 4 R AR fE
RICERT ZMEBENREEIN TS, LHL,
2015 £E I 5 THEIWIC B % RO R R B O BF
TNXILEEBRD 1 OB TH -T2, TNHEDHR
ZHEZ, HARDZRRGHMRICH T 2 REED
fRIH DG & LT ATHICEH Lz, ATHOZ
CIEH—BFICK>THZLTED, £FI 54
AN EH FEARHBHE OB ET I DA G R D,
AMERRICER T 2 MBHEOMIHOE T )VIC
5% eE AT, T TTARANGH LTI, ANTHKIC
BET 3 HEREEEOMIAZHE L, HAD
REMNZANTHRTDH 2RO 7 O Y kE NEED
AFRRO T HEIC A BT 2 R OB E 2 Tz,
BARIICIE, AFD4ETH S,

(1) BRI OV ROIREDEEREDEH
S OB DR RF N Z L <, BEMEE
ST X B FHDORE IR E L)L LAl & DS
FICKDERZD, MAOZHRMEITERID L
BN E N TV, 2T T, MEHEHODEFN
T8 & HEE 9 % 728, DNA R 7 WV C IR
IR 7 O Y MROBEEMG 2 T0E Uz, T O

R 3T HBEC I bEN, EALD3 oy R
(Acrobeloides &, Aporcelaimellus J&, Prismatolaimus &)
MWeERO 6 HZ Dbz, 2O D, WBEMKD
AR ARG (XU B IE D DR D 0 BIREIC & -
TREOI 6N T EHRBENT,
(2) BGARIBICKILT 57O Y MORREE

DR A E E D fZER

MR REBEICEEI NS NS T
20, IEHENETOX S R R_E2ERBRICE
WA — ORI EDRHEMG 2RI 20 E S
MRHTH 5, 2T, MRWZRESRMFETNCH
BRI E WREERD 7 o= Y AR 351 % #R I RE 4R
EZOREBERNZHOMCT A ZHNEL,
N WRER ORI RGN R 20 E 5 D
ZPRE LTz, ZTORR, MO BEIZIHREIC T
NTHEHTERICKE > Tz, THICHFEE
WREEBOFRMBEHEEN TN TN O E R THRICE
EED, ZOEBITEFOERREK (LK &,
TR, V42—, t#pH, 2%HE - 2RE
FERBIUCIN ICL> THRICHEE N,
PLEXD, FROpEEMsE IR S ORE T 2 L&
VU TIC Ko TIERENS Z EWRBENT,
(3) BEELAEROTYMOM EERICHHT D4R

HEDAZEA

RO E A ERE I THO LETH %0,
i EERY 2 — R ZICEFET B EAHIBNT
W5, M EESIEH FEBIC EEA TR R E DA
KEL, REEMHEO SO EAFICE S S C
EMEZBENS, UL, B LEORBEDS e
ARERETELTED, HHICAERT SR
RN EHEMIGE OH DT DI ETH %, %



36

T, M EAICAER T SR mZBHEMNCT S
fedic, fif L HEERBICfET S 7uxvy eTr—
2V DERRICES T S8 o B & fifiz
ARz, T ORER, E LA EDOERRED SR
XN, Panaglolaimus %X Plectus & - Tz 2R
PREENTVREHMELENTH Tz, TDT
EMS, VM EERIC & KR RIS EEIICTEIEL,
SRR PEDRE I DM TR S T2 DEE LM
HTHaT EWRBENT,

(4) AF AIMOIRE DR ENEIE DR

(D ~ 3 TERZ7aY NTHOBRERED
AR 2117557z LML, ENOHRMKERO KB
TEAFANLIHARTH D, WREGBRMROIR DL D
Rz 3 LEA6N%, 22T, AREDA
THORBREHEDOMIHZ HIIC L, HHAXFA
THICHERT BB O FARHHEE 2170, THEEE
Bi & R BHEAS & OB U 21T o T, DR

BRBERFEN

K& Dwi Wulan Sari
FIEES i 3215
L ivERECE=ADIS ] SF2HE3H 25 H

FhsEGER

R, MREEEG RGO AR X 5T
14 pH *® C/N D X 5 I BIE N EREEKIC K -
THECHHEMNIONS T ERNHL IR S T2,
CDT NS THERKFEN pH I K > THREOHE
I G HED) M h, ThZzhotisc
R REEE DB E NS T ENE A BN,
DLEowtsezi@ml T, HADANTHICERT S
MILBHEDHS NI E N, ZTOZREMEIIH EER K
DT TELARBDIEHRENT, £, BRHR
BRI THICEERTHAMKTE W EARB
Nlz, EHIC, MMEBHEMTIE TIBOERE (C/
N) ALZEMER (13 pH) &0 7o B A
KE->THESNTVWASZ e R ENTZ, M E
X0, HMZHRHERERZEL CREBED DM
INR—VBPRE LT, TNORRBEEERIIATL
MRDILBER ML 73 &R D L2 ic 3t 3 % 118
EMZREEOTE =2 VI EERIEREET %,

Rubber Smallholders’ Economic Condition Under the Rubber Price Fall

and Possible Solution in South Sumatra
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