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Summary

Survey title: 2016 project to commercialize overseas business development of the Japanese recycling
industry: “Project to Recycle Construction Waste in Indonesia and Malaysia”

B Background and purpose

Southeast Asian countries are seeing strong demand for construction in line with their economic
development, and demand for building materials is also growing rapidly. In particular, Southeast
Asian countries that are located in tropical and subtropical regions have a great need for efficient
cooling equipment and building materials with excellent heat insulation. And in this regard, there is
increasing demand for Lightweight Concrete Products which is cured with high-temperature and
high-pressure steam.

A certain amount of offcuts is generated in an Lightweight Concrete Products factory, and in
Southeast Asian countries some of these offcuts are crushed and put back in the ALC production
process. But in many cases, they are put into a landfill because the operators do not want to go to the
trouble of crushing them. Since demand for Lightweight Concrete Products is expanding rapidly, as
stated above, it is thought that the amount of these ALC offcuts will increase in the future. And at
present, it cannot be said that they are being fully recycled as a resource. When Lightweight
Concrete Products undergoes steam curing it changes into a material which is rich in a calcium
silicate hydrate mineral called tobermorite that easily dissolves in water. Therefore, it is possible to
use Lightweight Concrete Products offcuts as a siliceous fertilizer for paddy fields, a water
purification for fish and shellfish cultivation, or a raw material of an agent used to help
phytoplanktons such as diatoms proliferate.

We examined the possibility of commercializing our operations in local areas, assuming that we
would deploy in countries in Southeast Asia the technology we have nurtured so far to recycle
Lightweight Concrete Products offcuts into agricultural materials and materials used in fisheries.
Considering the population size, possibilities for future economic development, and degree to which
the aquaculture industry has been developed, we decided to set Indonesia as the main country to
conduct a survey on. Furthermore, since among the Southeast Asian countries we already have a
business base in Thailand, as a reference we also considered the possibility of deploying our
business in future in Malaysia, which is adjacent to Thailand and Indonesia.

B Survey results

We investigated the status of Lightweight Concrete Products offcuts and their processing in
Indonesia and Malaysia, which were the surveyed areas, by looking at the literature and carrying out
on-site interviews, and estimated the amount of offcuts that would be generated in these areas. The
result showed there was a potential for 316,000 tons to be generated in Indonesia and 16,000 tons in
Malaysia. When recovering offcuts in Indonesia, it became clear that it may be necessary for the
operator to acquire permission to handle hazardous waste depending on the raw material of
Lightweight Concrete Products. And we realized that it is important to obtain offcuts after carrying
out a detailed investigation on the actual condition of raw materials used by building material
manufacturers as a source of supply of offcuts.

To survey the demand for recycled products, we visited farmers and cultivators who are the
customers of recycled items and distributors, and investigated their needs for such recycled product.
We generally received a positive answer, and so it also became clear that there is a possibility that
recycled offcuts may be sufficiently accepted in the local areas, depending on the price. In particular,



when we held a joint workshop with local interested parties at the Ministry of Environment and
Forestry in Indonesia, we were able to receive a very high evaluation from the Ministry of
Agriculture of Indonesia. This suggested that we may be able to obtain government support for
promoting the products.

When selling recycled products in Indonesia, it is necessary to register the products with the
Ministry of Agriculture and the Ministry of Marine Affairs and Fisheries, so we also gathered actual
information on the process and time required for that. It was found that the process to register a
product often takes about 1 year or more, and that it is necessary to promptly carry out application
procedures to sell products in the local areas. However, it also became clear that since there is
presently no category that covers this recycled product as a material for use in agricultural fertilizer,
we would have to wait until the issuance of new regulations that are being created in order to register
the product.

In order to investigate the usability of offcuts as locally generated recycled raw materials, we
evaluated the physical properties, chemical properties and fertilizer characteristics of the offcuts
generated by manufacturers of building materials (six companies) in Indonesia. The products of
some of the manufacturers showed very good results as raw materials for agriculture and aquaculture.
Those manufacturers also showed a particular interest in collaborating with our company, and
because both the quality and quantity of the offcuts that they can provide were good, we decided to
make them the top candidates for our local partners and consulted with them a total of three times.
Furthermore, in order to confirm the effectiveness of recycled products as agricultural materials and
aquaculture materials in the local environment, we conducted a test in cooperation with Bogor
Agricultural University in Indonesia. The results showed that the products can help to improve the
productivity of rice production and shrimp farming, and we also obtained useful data on appropriate
application rates for yield improvement.

B Feasibility and future overseas development

We prepared a base scenario and a low-level scenario and tried to calculate the profitability of this
project. The result showed it is expected to be a very profitable business. A factor influencing the
feasibility of the project in the future is the business profitability, considering the ability to recover
the necessary amount of offcuts through local partner candidates, the local cost of collecting the
offcuts, and the processing cost. And we plan to get a more accurate picture of the project by
thoroughly examining the possibility of selling fertilizer and aquaculture materials that have been
recycled locally.

In our future developments, at the initial stage, we assume that we will conclude an MOU on the
supply of offcuts with the local Lightweight Concrete Products factories as a partner and that
production of recycled products will start by using as a raw material a certain amount of offcuts
generated at those factories. Aiming for commercialization, we are also planning to start examining
in 2017 factors such as the price of recycled products and distribution/sales routes, and carry out the
necessary preparations for this commercialization.

When expanding business thereafter, so that we can increase the volume of raw material
collected we will consider strengthening the system of collection and recycling by acquiring
permission to use hazardous waste (B3 waste), and also look at the possibility of utilizing idle
Lightweight Concrete Products factories. Additionally, we will consider developing new fertilizers
for crops with large demand (such as oil palm) in Indonesia and also think about developing
high-added-value fertilizer in Indonesia.

In deploying this project in future, we also assume that we will expand the scope of business to
other ASEAN countries by using our base in Indonesia. And we are planning to further develop the



project by obtaining know-how in this recycling business in Indonesia, and applying it.
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Government Government Government

Temporary Storage o
District/City Scale Colletion o
Provincial Scale Collection (0]
National Scale Collection 0]
Treatment o
Accumulation 0]
Utilization 0
Transportation 0}

HiFT) PT. MU Research and Consulting Indonesia



(DTemporary Storage License (—BRIZRE DEFERA)

—HRRE L. 1 DORIEREBFENIMTRAELTAFREMERE T O L EERIND, &
D—HRREZIT I 56, LTOLEEREZRE L, fFR8n2IRGT 5881 H 5,

= 32 —HHLGREDHRINFICLELGEY
REEY E=R7N: O[S
(1) BEAEHE | (@ HLIAAT +—2A
(b) HEEHEDOHIT
(c) =HLEXATAEH]
(2) FRILEE | (2) BREEFFRA (2bE—)
5 (b) MR (2 —)
() MTFARZFMT25HE) I AKFAFFARE (=2 2—)
(3) 2D | () MOU (A HFEFEMHD 7 A B A% RAT L8 =FH L ORE)
HES (b) HF=FHOAERFWET A X (aE—)
(€) LN X o 7elfha Eie M
fEf 7 ByE 7 1 & 2 D
HEFEEMOFAIR, FE, FrEl LOEL R4 &
W% 3 AW OFERETEY O A
B EREMORESGIT % 771X
—RERAE ST O X
A EBEIEY N O TIE
A EBEIEY O — R E 1T 2 BARFOxHEFIE
HERFEY O~ =7 = Ak
BERE « ZRIZEAT MR O TR
(d) —FEHRE DD DT L Y2 1E Y DA
> HiBs X O EEEROE
> THEITEE —RHRETTE LTRSS 2 LiZon T, BT

YV V VYV VYV V VY VYV

HHDREE
> FTHEHEOH I E
(4) HF[BLET PTSP (Pelayanan Terpadu Satu Pintu)/One Stop Service Office

Jalan Kebon Sirih No. 18 Blok H, Lantai 18 Jakarta Pusat
(Y BB T—HHREE OFFRA 2 BGT 255)
HifT) PT. MU Research and Consulting Indonesia




@District/City, Provincial and National Scale Collection License (#tX. -/t - il - B LA
ILDBEEYDUNEEFFER)

BEFED DL D 723D DFFFE A FAT OATBHR Y (3, [N OFEPHIZIE U THe 5, IWEEEE O
PP HX TN S D856 £ OHIX, O BIRIERPSINEDTFRE AT OFRIT 2L T2, IX
L OHPAPEI O, THICE TN Y | —EOHIRNIZE S F 256, INBUFFFEE AT D%
ITEMYT 5, WRTMHANERONMT 7232 5E100%, TREUT BREHRKE) 23FFR
FATZHE LTS, ok, EERBOREOFRAICONTIE, O3],

INENL TONEFFR A Z HFE T 25T o@Dy Th D,

= 33 MEBEMTOREHFRAFICLELGEY
REEY BAMARE
(1) EAEE | @ HLART & —A
(b) HEEH DT
(c) SHRXATREH
(2) FHLEE | () BRETRAT (2—)
5 (b) BREZFFREF (=E—)
(c) BEMERTRA (2 —)
(d) B=FFA O EFREFTYEETRE R
() LLRTOMBALOUEEFFFE AT (HFOHE)
(3) ZDfd X | () MOU (B EREEMBED 74 B A RAT HH = L DREH)
HE (b) AT D X5 7otz Eie i
fEl 7 ByE 7 1 2 D
BEREY ORI, FE, Fitl JOESRAe R
W23 r AMOAZEFEEY O AEE
B EBEFEY ORE ST &~ 1%
—RERE ST DX
A EBEIEY L O TIE
A EBEIEY O — R E 1ICBI T 2 BARFOXHETFIE
AHEEFEDO~Y =7 = A K
BERE « ZRICEAT OB O TR
M 7 7t 2 R OB OB BN BT % Flid
INEEHEPH O R
W7 3 AMOHEFEIY OB IR
PEKEDOLAT 7 b
INTERE IR F i 0 B EL
(c) LM AEIED D5GE -
> TR X OE EEERNE
> THIEIFEME —RRRETTE LCRIHT 2 2 Eic o0, A

YV VV V V V VY VY YV VY VYV YV

HHOREE
> FTEEOHREE
(4) HF[BLET PTSP (Pelayanan Terpadu Satu Pintu)/One Stop Service Office

Jalan Kebon Sirih No. 18 Blok H, Lantai 18 Jakarta Pusat
(Tx I ZMNONETRAZ2BGT 555)
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HiFT) PT. MU Research and Consulting Indonesia

®Hazardous waste (B3) management related licenses (B EREYEE (AT 5420

BREEARAE DIRE T 2 A EFEHEY E BLO B AT O AR, (D) AEE (treatment) , (2)
AT (utilization) . (3) UX4E (collection), (4) #7F#E (accumulation) FFRRFIZATIT 5 Z &7
T& 5, 22T IEH o0&z, [—RRE] LXAISND, [EE) L3 AEREEDE
B OB G E U AEREEY ZRE T A58 & L TER I, [—FRE ) 1L, 7%
FEIEMN AN TRAELTEHES LT L ODOREFRN AL b O RET 52 L 218
ER

HEREYEHICEET 2R TOREETIE, Lo, I, HE, EouvTh
MEIER L, FREDRERHNE OB ORI T 5,

R AFEREZEYEEICHI SR AINFIRELEYS

HEEH BAHAS
(1) HEEH > BRBICE (AMDAL/UPL/UKL)
AR AL AEY]
Fo—=FT 4 T EVRATA LA (SIUP)
BRI IRAEIRIR D 2 ' —
Y EEREF AT (IMB)
nh—varyifErA
SEEFre
N PG (M4 AEpT, himfg. AoE )
BHXIR L 72 50 EBFEIEY O
EHXIR LR D ERFED D E
BTG & 72 5 B FBEEEY OFIE O R
PR+ RIS D -G R
HEREYEHR 0 A0 70—
il FH &S U7 AU 5 18 B OV o0 T M OMBAfr AR D Rt B
BRI O 72 3 O AR
PR A TFGA4 DL A4T U b (RIEEEREEDH)
(2) HFHBLAT The Ministry of Environment and Forestry

Cq. General Director of Solid Waste, Wastewater and Hazardous Waste
Management

Jin D.I. Panjaitan Kav. 24 Kebon Nanas, Jakarta Timur 13410
HiFT) PT. MU Research and Consulting Indonesia

YVV VYV V VYV VY VY VY VY VY

11



@Transportation License (Ei%5F320)

BEREEYOEEICIL, EEZEBES (SK.725/ AJ.302 / DRID /2004) OHLEIZHEW,

R D D DEEFF FIREAL G T 2 LEER D Y 2 O BUFITIIBREEARE OHEEIR A 228 &
%,
&R 35 WX GEMGICLRELEY
RN BAMRE
(D) ZEEE | () FHEOSHERTOmME SNAEVE WMELZET -4 — 1)

DR, B, BLOEICET D HEWRAREHE S 7 3GE,

(b) FEEMBINBFRAIT SN A EWE OE BT 2 HEEIR

() BT, Wik — b, MEGIT. MRS LISETIC T 5 H

(d) BBICHEA Lo U 2 FEFE, BLOZNLHEE O STNK
(HE &S5 8k) & Buku Uji (B RGBS O —

(e) HEDKEHI & A ¥ 2 — L

() FEEEF O & it E R L OEKGEE

(9) AIAZEFEBIDOFIH D 7= 6O DA B 7T

(h) BRA&EE OGS TIE

(2) HEEs

At

General Directorate of Land Transportation, Ministry of Transportation
Jalan Merdeka Barat No. 8
Jakarta Pusat, 10110

HifT) PT. MU Research and Consulting Indonesia
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FREOHEER Z TGS 272 0121E, RESRHE ICHEEEDOIZ), T EHARET 52 &
RO HND,
= 3-6 REHGMAEATCOEBRIBICBLELGEY
REEY BAHAE
(1) #HEE | () SRR/ AR O a2 v — (BERH - 72355)
(b) Q) DFEXSL,/ ORI HIEHE L N AMEEILEDE L
(c) HMIE WO
(d) A FFEEMIFEROBS FERBEEY OFER]E X ORI
(e) HHFTAMED 2 "— (STNK (H[HH 5%4Ek) & Buku Uji (HEiEjf%
HABRGLEL) O —
() Wk SNDEERFEYOME LD SDS | LDK (Z#ETF —F v—

N oap—
(9) TifEAEA LRFOMEHEEETIEE (SOP) 8 L OB EES D SOP
Dar—

() £2CTOHEEOH 7 —FE (HFIIEEREHNO~—7, 4, B
BEEESVEMOLELAMMAICIT-E D EE RSN TNDL L)
(i) BEHR &2 T A LIFOREEEFIEE (SOP) & BAR LD
SOP D'EH

() AFFEFEMORE & FAES LORTOER

(k) Alat Pelindung Diri (H CBifiitéss) O 7 —FH L BOXIET AT
LD E

(1) SEHR T 0D fes i B FE 2% A oD RIE R &

(2) HFHLEAT The Ministry of Environment and Forestry

Cq. General Director of Solid Waste, Wastewater and Hazardous Waste

Management

JIn D.I. Panjaitan Kav. 24 Kebon Nanas, Jakarta Timur 13410

HiFT) PT. MU Research and Consulting Indonesia

13



(2) BEImMDOFRLER VLEFIKFE

1) BEGEMOREDRERE

AV XU TICBITA®Ea 7 U — MU T COmMMBARIL, EHT5 LK 4.4%
BRETH-oT-, 2720, BHICIoTERH D, 2V E Z AT T%RE DR 2334 L C
I/\éo

8.0% -
7.0% -

6.0% -

5.0% -
4.0% -
3.0% -
2.0% -
1.0% -
0.0% - : : . : : :
At Bt C#t Dt Ett F#t

M 31 BEa YY) — FRERIEMORER
WD) Bl 7 UL 2/ L0 S UR) Y S —F&a LI LT 1 v FERK

IricA®E= 7 U — MR TGO AEREZRT, YT L5 L —HH DK 800m3 O
BEa 7 ) — MURBPEESNTEBY . Zive ERORMBEERLZEHITEDLE S DN,
Sahf DRAER L 2D,

HEZE(m3/H)
1,200

1,000 -
800 -
600 -
400
200 l
0 - ; ; ‘ ; ‘
Att Bt ctt D #t Ett Fit

32 BEa vy )—ERDEES
HAT) B 7V 27 k0 =2 UR) ) 3 —F & BT ¢ o 7B

1

14



K37 AVERVTIZETAEEI VY- FRRAEORIK (Riwe7 ) VU AEHREE)

of product

1 2 3 4 5 6
Name of Company A B [} D E F
. " 1,000m3/day at the factory in Serang
Production quantity of -
(Estimation based on 20,000 m3/month) 500 m3/day
ki 1 7 1
(T;:? ) Unknown 000 m3/day 600m3/day at the factory in Batam 00 m3/day 000 m3/day (maximum capacity is 1,000 m3/day)
Y. (Estimation based on 150,000 m3/year)
Percentage of scraps

generated from production 5% 3-10% 1% 3% 3-5% 7%

Way of Treatment of
product scraps

Larger scraps are recycled as raw
materials of product.

Smaller scraps are sold to a collecter and
utilized in landfills

Recycled as raw materials of mortar after
grinding to 5cm particle

Larger product scraps are sold to local
constructer
Smaller scraps are utilized in landfills

Most of the scraps are sold to outside.
Some are recycled in this factory and used
as a substitute for silica sand

product scraps are recycled as raw
materials of product after grinding by
hummer mill

Some product scraps are recycled as raw
materials of product (substitution for silica
sand).

Some are provided for landfills outside

Have intention to supply

HET A > R THMe 7Y v 7

LV ZEUR Y —F&I YT 4 2 TR

15

Positive Positive Positive Positive Positive. Interested in JV Positive
product scraps?
not including 66,000Rp/t
. 143,750Rp/t 14,000Rp/t (the same price as Thailand is assumed . N
ﬁZiﬁaiﬂthﬁd (250,000Rp/m3. purchasing price of silica | (20,000Rp/m3 Estimation from the current ( 1;32688§R7£3) (3.5THB/20kg=66,000Rp/t=101,500Rp/m3) | " O & O 182}°gﬁczpé;(rf’;r°has'"g price
Price of i P sand) selling price 200,000Rp/10m3) ! P (the president said the price depends on
product 59,500Rp/t conditions of scraps)
scraps (100,000Rp/m3)
(Rp/m3) including
packaging and
transportation
cost
Density of product
m3) 0.595t/m3 0.575t/m3 0.700t/m3 0.550-0.650t/m3 - 0.650-0.700t/m3
i - 309 - 30%. Sili
Limestone: 20%, Cement: 30%, Silica Limestone: 30 /D F:gmenl. 30%, Silca " Limestone: 25%, Silica sand: 55%,
Content of product - sand: 20%, Aluminiuim powder: 1kg/m3, Silica sand: 20%-30% - .
sand: 40% Aluminium powder: 1%
gypsum: 15kg/m3
fl h
eoiilyed .as araw No Unknown No Yes No No
material?
Technology Germany and China Germany Denmark China - China




K338 AVKRIVTIZEITEBEEA VY ) — MIREEDERK (BFEA 42 Ea—FHEE)

generated from production
of product

10 1
Name of Company G H J K
Production quantity of
product 500 m3/day 450 m3/day 1,600 m3/day 400 m3/day 600 m3/day
( m3/day)
Percentage of scraps
1% 7% 4-5% 5% 5%

Way of Treatment of
product scraps

Some product scraps are recycled as raw
materials of product (substitution for silica sand).

Some product scraps are sold for construction
which are still in good conditions and the remaining

are for landfill.

Someproduct scraps are recycled and some are

used for construction.

Some product scraps which are in good conditions,
sold for constructions

Some product scraps which are in good conditions,
sold for constructions. The remaining scraps are
recycled internally and sold for not known
purposes.

Have intention to supply
product scraps?

Negative (All scraps are recycled internally)

Positive

Positive

Positive

Positive

not including
packaging and
transportation
cost

Price of
product

Not sold to outside since all scraps are recycled.

Factory price 100,000Rp/7t (one truck)

Price 200,000Rp/m3 (roughly)

Price 180,000Rp/m3

Price 300,000Rp/m3

scraps
(Rp/m3) including
packaging and
transportation
cost

Density of product
(t/m3)

0.650-0.700t/m3

0.550-0.700t/m3

0.550t/m3

0.525-0.600t/m3

Content of product

Limestone, Cement, Silica sand, Aluminiuim
powder, gypsum (Percentage is confidential)

Limestone, Cement, Silica sand, Aluminiuim
powder, gypsum (Percentage is confidential)

Limestone, Cement, Silica sand, Aluminiuim Paste,
Gypsum (Percetage could not be disclosed.)

HED A > F2vT7TE

aiA 4 B2 — 5 b PT. MU Research and Consulting Indonesia £/

16

Use fly ash .as araw No No Yes Unknown No
material?
Technology Germany - Germany China Germany



2) BEIHMOULEDRELE

FAELERED 7 U — MG OB FTE L L Cid, KB L ClEIEEE ~IRET 55
G L AOMET A U AFEE LCTRTHED 2 D038 — A2l d,

[ 238 ~ihs & 5T 2 a3, A CHRY 5l & S, ZO®%REON TR S 5E
MENLE ) ThH D, KE LRI ITHITT ORBERR R ~IRIE S, /NS 725 1T 7 TR X
NHEI 7, WMORE S > TUHEEZ YT DI HEELH D,

HALORET 4 U ~RTHAIL, BEa 7 U — MR OFEHZAW SN D 0, — 504
ETITEAZNALDFEE L THHALTWS r—2A b b o7, FBERE LOBIX, D FEEDR
RTIIAAT 2 Z R NWED, Va—0 Ty vy —onr~—3 0, R—LI N E
ERHOWTHHT 2 TREAMNE LD, 2O X512, BFENTOREBELICLD VA 7 V%
1T G A I EOMBER T L 70 ) FRDB DL ME~GELTLE I HAED
bb, Flo FERLE LTHATE 20 OBIGITRE > TV D7D, 2Ll LD A
HAE LGS~ RTE L T b attbd o7,

S ORESGITE LTE, BN EBAOEAEN LN, BATHRE SINLGA, Mk
DigE a7 ) — MUSHF OGRS BRIV TLE S ZEPBREINLT2D FAEME L
THRATAHZ LT LN EEZ LD,

PIFIc B o7 ) — MG OMAE fTREMiS OHEFHE 2 3, FALO B E2 L B L
95000 LET S R THDHN, MEICKERIERSH D Z LD, WM OMGIZIEE > T
BOT KO FERIRFEIED R N U — 7 O WA D KLE U TGRS R E > TN B &

géﬂéo

Rp/t
200,000 -
150,000 -
100,000 -
50,000 J I
0 ~1 T T - T T T
Att B 1t cit D1t Ett Fit

33 BsaV 9 ) — MLGEM ORI EE@EE O HEEHE
HED Bt 7V o /R0 ZE UR Y h—F &I LT ¢ v ZHERE
E) BAEBLIOF AL OWTIX, 7F AR E LTURBHR LE1T 5 72, [RIfLD 7 A B FREAMAS % bt it
HEATHEMER & LTV 5,

17
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AT
1)
2)

FEHELTEAA

BMEETS

dt
g
Bo

TR INEE 1,30

S D
REBAR

5\ #BAR5E 44,000Rp/t

R LR
3-4 BEEQLVY—MEREM - -mHMOTO—

ZZ UR Y Y —F&a YT ¢ v TVERR
ANERIRGEARS 1, Siht 2 SNEIRGE LT D 4 th o 4 L 0 R
i R/ N RS 1E. 650,000Rp/M3 L Db 7 U o UHERNSHFEA 05 & LTEH

19

e

0,000Rp/t

B RS pE



3) EMEEDEREIZONT

TEHA ¥ RR U TICBW I ENEM & L TCERTH Y i E=ar 7 ) —
SO EIT DR, LsL, TP O@BEYOERBSE R 2R oL 2 OREa 7Y
— MURBAFHAENTEY, BEa 7 V- MURBOT 2 TIIERLTND EEZHND,
FEEIC, B 7 U NS A RRITICBIT AREa 7 U — MUE O %
HY=TIHERLTRBY,, FEMAERIF 1200 F m3icbET LD ETHD, ZHITH
RIZBITDEERD THZEITHY T 5, Ea 27 Y — MURBORFOE O EEWERE, 1%
S THEORLT W O R 7 U — FMURICHT 2FERIER L TS Z EO—KT
bAHEEDND,

—J7, 2013 FEAORE 7 ) — MURTSOBWNIFE Y . BUEREITE T Ol
R TH D & DFERBF DI TN D, ZIVUTE ARG OIFHIC L 2 @8R FEORIBICEREK LT
WHEZZOND, EBEIZ, LTORIIRT L ST, A v R U T ERNOBEEY ORI
1% 2009 4% & — 7 (2 PARR IR ME A CHERR L T B,

UL EZHREHT 25 & ENERRZEOBGRD @M TFEZ O b OIXBUMER TH 2 23, e
Y7 U — MR OEM & L TOMEIFBM T EN TR MEICHT D = 7 ER LT
WHRMTHD EEZHND,

160,000 -
140,000 -
120,000 -
100,000 -
80,000 -
60,000 -
40,000 -
20,000 -

o_
P P P P TP EL PO O DO
P LTS TSP

D S S S S I S S S S S S S

H 35 42 rRSTENOEZHFBDOHERE
HIFT) A > R & 7 #EEH R TNumber of Construction Establishment by Province and Type of Establishment Group,
2000-2013] £V =2 UF) V H—F &= P17 ¢ v 7ERK

B A—T1—~DeT Vo 7icknl, BEar s ) — Mg @%A@mmEBH;&
NENTEEDZ ETH D, BIRER TR, FEEMNRIEENTE T TR0, iS4
L7 ) — MUGREE O T ABIET 2 2 k%&ﬁtﬁ%i:yyu—b%&®%g
HUEREL Z LR AL LTS, BIfE, B 7 Y — MURHSIZIE, 40 OSthRS
BELTBELTWD EDZ L THD,

Flo, VX ANZEDT A0 OBEa 7 ) — NURTIERH Y | AT T, A

20



v hTBEAT U VB THETOREa 7 ) — MU TENEEL TWD & DIEHR
LELNTEY, 2NOERAETHE . AV R TIIB T BEa 7 U — MU THO
BT 40 75 50 FREE 7 S HEHI S NS,

4) BHDIRE

A v R U7 EFERE R (National Standardization Agency of Indonesia) 75 AT L7
HMIck 2L, AV PRV TOEFEHKE LTREa 7 ) — ML O SE RS SIEE L,
2016 4 12 H 1 HEE LA TH 5,

ARG CIE, BEa 7 ) — MUBOREREL LTUTFRED LN TV D,

% 3-9 SNI03-2156-1991 TR b LB %

Parameter Conditions SNI Quality Standard
absolutely soaked (Max) 1,250 kg/m3
Density
absolutely dry (Max) 800 kg/m3
Expansion/Shrinkage Length expansion/shrinkage (Max) 0.05%
Average Minimum 3.6 N/mm?
Compressive Strength
Individual Minimum 2.8 N/mm?
Average Minimum 0.65 N/mm?
Bending Strength
Individual Minimum 0.55N/mm?
Heat Barrier Property Surface Temperature equal or less than 150°C

HiFT) PT. MU Research and Consulting Indonesia

LURIZ B LR ST S 51 H ORI 2 Felk 3 %,

OEE

o7 U — NSO, SRR L OVERIRIEIRIED 2 DO M THIE &
N5, ERIEIRETCITREa 7Y — ML AE 110CE5CO e — & —Chzf s, HE
FEPREL2NE D127 5, 30 pDORHIFRAZEWT 2 EOHEBRHE LTV, HEDZE
730,069 LA FCTH LA, BEEERMEPHE LN, BRRIE LIRETOREEHOSE
X, BE o U — NS A 24 FEF 30 0 FKICIR Lz ECTHIEATT 9,

Qs

BEa 7 U — MG ORE X ORKIEZER,/INHERIT 0.05% CTHh 5, wOIZ. IRE 25C
21



+2°C. {2 50~30%RH O=ENTliRE a7V — ML 2 EREE CllE$ 5, FofiRaE
1%, L1I0CE5COIREDEMKICRE a7 U — ML A2 A, —EOERE —EDOEXI|Z
THZEILE-oTHLND, 30 DORFEHMEZEWT 2 EOEEHIELITV, EHEDEDN
0.05g LLFCTh 1A, BEEBEREDHEOND, 30 OB ZEWT 2 EOR S
EEITV, B EO7EN 0.003mm 2 2 2 WA, BERSENELN5,

QEHOREIT BE= 7 U — MUS 2 2R KT 48R =30 40 RIS L 7221247 9

QEMEHRE

JEE 10cm UL by 7 U — RIS OWTERMERE ITE S b, BB A
A1 100X 100X 100mm T&H 5, Mﬂ%m&ﬁ%ﬁo YHEKICIRL, TOES EEZHEL
7ot IMTEREAR CHEENZNTE T 5, TEMETRE O FEIMEORAKIEREIL, 3.6N / mm2 Lk 5
NTEY ., F7olx OJEHEIEE ORARIEHEL 2.8N /mm* L EThR i id e 5720,

@l T34

Eﬁﬂﬁ‘gﬁé éb)lOCmif%(ﬁE@%%:r/y J— R LLOU\T{EJE%“ %%%:l/&)
— k ﬁ%%ﬁ?m 24 BERIKIZIR EN D, BHITHREE O SEME O AL FEHEIL 0.65N /
Wﬂ&m@%ﬂfwéﬂ\@ﬁwﬂiﬁﬁmowfu\%@%ﬁ%ﬁma%wavﬁu
X 5700,

Q) JrgtES

BEar 7 ) — MO R Z 10000C T 4 FEENEA L 7235612, BEa 7 U — M
M O SO O T O EE 1 150 C A #8 2 TR B 720,

22



(3) BEBHORE R

1) WMEEFEDHIDERA

AV KRV T xRl LT, LFOHREFHFIEIC LY B a7 ) — NG O A &
DOHEF 2 i L 7=,

EFPBMe TV o HEORRICE ST BIfiick T oEa 7 U — MG EM O
MAFEREZHEG Lz, Bitie 7V 7 L0, ®EFa> 7 Y — MG O AEREEIX
12,000,000m3, 4T 5 & DIEFERPE SN TV DD, EEOERM 2R T 5720, AV F
XTI T IEEa 7 ) — ML THORE, —2DO TS OEERENL, A R
XV TENICBI &7 U — NG EEROREH 21T T ENORE= 7 U — |k
TSRO, BHe T U 7 ko TR LN 45 #HARE L OfFHREHW., —T5H 7
DOAEFERITHME T Y S B To ik Ea Y 7 ) — MUY I%(6Iﬁ)@$ﬂf%é
800m3, H %z M\ 7z, T OEMBE H%k% 300 H ENE L-GA, BEar 7 U — Mg
@E%éﬁgiummmmm/ﬁkﬁﬁéntoﬁ%ﬁfi\iﬁ@t?)/ﬁﬁ%f@
% 12,000,000m3,4E & HEFHRE T8 5 10,800,000m3, 4ED V- TH % 11,400,000 m3, 4%
HertHE e LCERTHZEE LT,

AV RRUTICR T REa 7 ) — MU OREEOREFHT BREa 7 U — Y
fAEFEROHEEHE S Bithe 7V U 7 L0 SN R AER LV R T o7, Biltie 7
Vo T EAToTe A—T1—6 #HICBIT D0k OFAERITH 44%TH Y . T OFEZ H W THE
EiToT,

MR ot a7 Y — LRI AR T v v bk, IS O &R EICBIT D GDP
DEIGERN TR ST 5 2 & THEEI 21T o7,

TR DI AR, BINART v v iE, GDP OFEk TR SN TIT- 72,

% 3-10 B2ar0)— FERIEMEESOHETTHIV:-EE

i T IR
T 45 T35 BeTr V7 kD
T4 RME) A % 300 H RE
— TG0 AR 800m3 Hie 7V > 7 OFE
Ui A P8 AR R 4.4% Bt 7 U > 7 O
R 0.63 k> /m3 Bifie 7 U v 7 OFHfE

HAT) =2 UR) U —F&a VLT 1 JERK

23




BEO D) - aTHO

AENREICIHITS —DOEE 0 —
RIBHEEUOEES

BEO-FEMEES

BENSECHT S /

BE - MetE
B(CRI DT RELE

HENREICHITS
B8OV —MEGIEMRER TV D+ L

RILE(CHIT A
B DOGDPEIS

RERREICHT ZHIRFIO

BEO O - FReEMRERT DL

36 BEQVY - rHEARMELEEHTOTIO—

AT =2 URI Y b —F &Y LT ¢ v J1ERK

24



2) BMEEOHIHER

Bhe 7)o 7o THOLNEERED SIS A FRUTICB T 5Ea 7 Y — b
B D ERAWER L. ZOREEZ S LT, v PR T Ol 7 U — LA 5
HEBEEHG LIz, AV RX VT RER0REa 7 ) — MM O34 I, 2016 Fi2iX
#9320,000 k> T, 2021 HI21E#I 460,000 b F TEIING B L HERF ST,

Ay KRRV T7 ORI E D > 7 U — MU R A EOHERHE R 2 LU FIOR Lic, A%
(EOXMGHIZ THD VXY DVEZNET DY v U0 2016 DU 3 A Eix, 49 200,000 k
v EHERF STz, B DM AEEDYK) 290,000 FIZET D E TSNS,

ton
500,000 -

450,000 -
400,000 -

350,000 -
B Nusa Tenggara,
300,000 Maluku & Papua
250,000
m Kalimantan
200,000
150,000 H Bali
100,000
50,000 M Java
0 - T T T T T

2016 2017 2018 2019 2020 2021
37 AV RRITIZEIT S

B Sumatra

M Sulawesi
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FHERNREICSTS —opREaL s ) —

BEa 7 ) — MG THEOR LI B TR 2 0 o A
HENREIH TS o ) —
HEaL 7 ) - NEMEEE Fe P B~ b 7 MR Y%
EHE%%E':B('}‘% @%& GC:FSUZ)fﬂ
BREa 7 ) — MUBIRMBERT ¥ IL RO N AT H2l A

FEMREICEH T iR D
Wi ) — MUBIRMEERT Vv

BE2a ) —FE LM - RESEDOFEREEL
HAT) =28 UR) U Y —F & YT 1 o F1ERR

A
Medan
o

H)RIEBVE

24,000k~

AYLS 5

60,000k~

AR5z 8

. 15,000~
9—‘("7 E ] '»;;;‘y?; 75, /j‘?‘ . L5 . - K
200,000~ T o

3-8 HugANBEEI TV ) — MR SIRMEFEHET (2016 F)
AT Z2Z UR VY —F&a P 7 ¢ 7B (HIT — 4% ©2016 Google, ZENRIN)
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(4) BEROHE - BHRHAE
1) BHEER

OREM Z8HFAH &

e TV 7LD & BEEM O A RGET D 72 O ITIER ) HEE B & LT
WD R % 52T 72 e B 7w, Bl 5 REEA S & LT [Agricultural Ministry regulation
No. 70, 2011] 2MF(ET 2,

UM OBEKIZONT AV RR VT REABLOR TV RFEMToTZe T Y V7 X
D DT IERE LLFICR T,

REEM OB ZEA LR T 2813, T TEIEITBRERPFEL L, £ O%RES ORBR
Tk TRV R 21T O WER D D,

BEEREEOD L BT 2RBIIKRO —on3bh b, — o HIXMERBRTH Y Wihohy
ERRT LD TH D, BEAVHRBROFEMEE L L THFEFTZIEE L. ZOHIIEAR I —
NVKRFRELEEN TS, 728, RSN DIHMEFHMR TH Y | BIETRIC OV TOHR
ETRT BTV, fERZRERICHRE L. BER 2T UT 2 B o~

TOHORBRIIBIG CORIMEEHRT SO T 4 — IV FIRBRTH D BELER D
FEEEOME S TR DHENE L 228 9 DEHEND D T2DITb s, 7 4 —/b RikBRic o0
TH S RER & RIS TR E OFFEHERE C ek S 4u, ARBRRE R 2 3 s L, E
VAN B AN E GRS 3V (I

— HoE~HnTHEPHE

(B REMARTT HI5E)
EEAETEDOMHERIZES
O EES 1,500,000Rp
H1E — l
%%‘é‘?‘é‘i@ﬁ)}_&%ﬁm:&%
J4—ILREER 20,000,000Rp
a2 mE 1,000,000Rp

39 EBHEHFFETORN
HATD =2 UR) Y Y —F&=a VLT ¢ v JERR
) ERICRERD 7 ) 7 SNESAICEBEE TIChr o BBEAK L ETHY, ZLRLRERH -2
Bl LV EVWHIMZET S /RERH 5,
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Bek T DB BB & LT, AR BRIC 1,500,000 LT BT A R 20,000,000
VBT ETBEROEIZ 1,000,000 LV ET BMLETHDH, b LEBEERE IV T 0 v 7St
WCEFET 20 THIE, TOHEMALEMOICKNEL 0D, BEEOT-DOT o ANRFTRTHE
TTHETIZIEFMNLELLLD, b LBRER N BAF CRWEERERHDZ LR LM Thi
TG EITEN L EOMIM 2 ET 2 aIaetED H 5,

B EIT A RR U T ENOSIETRWE TE Wi, Mz AT 2855813, Bl
ENERNL L TR RG ST 20, MAZIT O MEEEDISET 52 LI 5b,

A EIOZFERER T EM T 5 ik 2 AR ORI NI L 2 5B E L TRET 2 L1T
TERW,

JEFEAD Nod3, 2011 Tl MERHIZ EocsEimk (NPK) & fECHEIEE (Zn, B, Cu, Mn,
Mo, Co) (TN THEY, GATRNEBORIELEEITHINTND, Rl L7 BURFE
RISy FEHEE 2 72 L7 B B 2 BB 08, BT ORI E Tl r A BREE b3k - 3%
BEMEBITHEEIN TV RNWED, 262 b EEHEIFELRWIRTH D,

DD, BURA > KRR 7 TrABEIEE A IRFET 5 7= 0I12iE, oy Zmita L, B
TOBEFIZHT TV —L UTHFET DR L THS LR TIiZe b0,

MENFICHEGA DR LTIRGET 2356 — 2D 2 i T ke L TRET 2
Fike, ToOLUEOTREMETAIEEE LTBET D HIED 2o0H 5, —DODTHE LA
T DIk E T 28A . EABEORKIEHEMIL SNI (f > R U 7 EFHK) (SN H 5
LOLFE—Thd, 2L LORHEEMET 2RI OLA . DLT OIEMEEZ IR DLl Lo
LR T THERDH D,

Fotoft, BRBEREOTHEDOREENRE SN TND,

% 3-11 MERKEH QEESNES) ORESAEREIE

Zn B Cu Mn Mo Co

0.5% 0.25% 0.5% 0.5% 0.001% 0.002%

WD Biie 7 ) o7 L0 ZE UR Y b —F &I UL T 0 U TR

® 312 AEVEDESHEDNREE
As Hg Cd Pb
100ppm 10ppm 100ppm 500ppm
HAD B 7V 780 Z# UR Y P —F &I P LT ¢ v T HERL
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BE ERRESITHOWNWT, R —/LKZF0 Sugiyanta 253 i & 7g > TIER Z BT
ThHO ., WERITT A BREERZEOT-NRETLITELEDZETHD, b LIIMKGE
PR A BREIR L LCA v RS 7 TR TS 5 2 L SRR L 725,

AR /LK Sugiyanta ZRIC LB & BIERTRTIEEEIT, #1 F8 30%, FIVEHE
A BN I%EDZ EThHD, ZOFEMET A ROREMEMIZHOWTIEL, BARLFERTH D,

FTOMIZE T D) ORIREREME, BLOEEWE (As, Cd, Pb, Hg 72 EDOESE
&) OIREMSKDEREROREMMPMEESNTZbDETHTELOZ L TH D,

TECHNICAL REQUIEEMENTS FOR AT LEAST AN-ORGANIC FERTILIZER TAELE 1)

Macre nutrients fertilizers Micro Nutrient Fertilizer Micro Mutrient Fertilizer Micro Nutrient Liquid
Types of Nutrient Solid Liquid Solid Fertilizer
Single Compound Single | Compound Single Compound Single Compound

Mitregen (total) SHI - Total NPK (SN | Min 30 % Total N, P20s
Fosfor (P;0;) SHI - Total NP, MK, Min & % and K;0
Kalium (K;0) SHI PE Min 24 % Min 15 % Min 10 %
Sulfur (S04 Min 90 % Min 12 % - -
Kalsium (CaQ) Min 20 % Min 16 % Min 18 % Min 5 %
Magnesium (MgQ) Min 35 % Min 2 % - Min 9 % - - - -
Zinc {Zn) - 05-3% - Min 0,25% SHI Min 0,5% Min 1 % Min 0,25%
Baron (B,0;) - 0E-3% - Min 0,40% SHI Min 0,81 % Min 1,6 % Min 0,40%
Copper (Cu) - 05-3% - Min 0,25% SHI Min 0,5 % Min 1 % Min 0,25%
Mangan (Mn) - 05-5% - Min 0,25 % Min 24 % Min 0,5 % Min 1 % Min 0,25 %
Molilkden (Mao) - 0,001 -2% - Min 0,001% Min 39 % Min 0,001 % | Min 0,004 % | Min 0,001%
Cobalt (Co) - 0,002 -2% - Min 0,0005% - Min 0,0029% | Min 0,02 % | Min 0,0005%
lron (Fe) - 1-5% - - 6-20% 5-20% 1-5% 1-5%
Beneficial Element Solid Liquid
Silikat (Si0,) Min 15 % Min 8 %
Heawy metal*

As Max 100 ppm

Hg Max 10 ppm

Cd Max 100 ppm

Pb Max 500 ppm

* applicable to all types of inorganic ferilizer.

3-10 fEMEZHFELERIER
HIAT) R = —/L K% Sugiyanta iRkt

QB ELEETO IO R DM

BHRBEFEFHRS

(1) BETFR -7 I T7—varafEff#Eot ¥ —k CITF, B —REMES)
U T, RERM - AR (UUT., BRSPS ([CEHm CREkE HEET 2,

(Q BrF—Rix, HiEEEZZELTHL I EEALUNIC, EEAES No. 70,2011 OF
9 LDOBEMCESVWTEHEEEZE T LTOWARITNERL RN, B —KiZ, f
IR UCORAM R A mmT 5,

(3) HWREEMNEM A S RWEA, BFEEA TSNS,

4 FEER- SN, BHINET —ZICHBER WIS, PiHEZEsh D,

(5) HEENZEHINTHA., Bry—RiT, BHEZLEHERZRREICIEHET,

1o s A No. 70, 2011 12555 X 308k
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[F]w

HEICLELGER

HEEIC

@)
)

®)
(4)
()
(6)
()
(8)

MEREHTIRO LB TH D,

SHRANLREE R L O OL HREYE

BHEVARATA A (SIUP), HGFHRGE (TDUP), HE/ERIEE (Surat
Persetujuan Penanaman Modal) DWW 37— sk E

B B ERE 7> (NPWP)

FEFT/ID 17— K (KTP)

Bk & TR AT OF R E 24T 5 HYFIT OV TRl S oA

wEEET L (FRsl)

77 v ROBGEAGEI T D IREMEE ) b OXE £ I E

SNI FRAE (EZFMEHERES (BSN) 7225 BEIC SNIFRGEZ s L T2 BB D SE

AESRN)L

BT SNVFA  FRUTETRHE L, PR EBUTOHAZE0LLEND D,

@)
o
®)
(4)
(5)
(6)
()
(8)
9)

5Kz
IR
KEN Y (EFICREOEEM L TN L)

MERE IR E

it FH AT RE IR

ARER F T AGE D4 T & AERT
BLEFEA R

51k

EMEE B LU AR (HEEEMO5E)

i H 5L ER

IR LI B DRSS % TITE T B 7200, SRR EAT 5 LB B 5, 7272 L. BEIC SNI
WAL ZTTOHEE, MERRIIRE TS,
SRR R A 5 FIRE LIRS

1)
)
©
(4)

(5)

s

HEEEZXE L T b 3ERHLNICREIZ, BHiFHICHE
Mt T %,
W EARER T, BURMEE L7 ERRIC L0 FEi s,
B RR 2 T DHEBIT . FUE STV D ERERY R FIEICHE - TR ZAT 9,
mERBRORRIT, RRICERE S, FERFECbar—NEd s, AR
DOFFAME. SNI O FEAE F 72 1T FALEL O FARSELHEIHE > THT DN D,
RO, K3 EHERLDAIRRICEVITOILD,
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(6) ERBROFE RN EELTZ L TWRWES, RRIFEE Y —RE2@ U THEEES
(ZEE TN D,

(7) SERBROMRNEELRH - LT D56, AL El T2 5O HGEEIC
FREFATT D,

BMEHER (T4 —IL FEER)

AL, TR O Bk 258 A N 5 7o DIATb D, AR BR O —fK
K72 FIEIXLL FO#@EY TH 5,

(1) AOMERBRIT, FEEHRIC L > TERSNLD,

(2) AhMERERZ T 2 HEIE, B IS EEEI 72 7 IEICHE 9,

(3) AMMHERBROM WM EFIL, REICRE IS,

(4) AMERERZ i DR, MEFEOERICHEN T, R FIEICE D,

(5) ANMERERZ FEhi T DRI, AMERBROFE R & U CHEEIR 2 1ERCT DB, ML

ENHFESNTIT Y,
(6) AL, 10 B3 A UNICHBRE RO 21T 5,

BHREBESDEH

(1) BEMERBROFEENELEZTE- LW RWES RRITE V2 —E2 0 LTl %
ER CTHEEIET 5,

(2 ARMERBOFEENEM 2072 L TV DEA. REIIKEAFRT 14 EEA NI
BERT T FATT Do

() BEFFIX, By —REABUCHERICEMIND,

(4) BEEFIISFEMANTHY . SFERICEHTLILEND D,
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2) BREEMEE

A v KR THEKEDS  (Ministry of Marine Affairs and Fisheries (KKP)) ~{T->7-t 7 U
YR DL KEEM EA L RA T ENTRET 57201001, 1 v X2 7 BURO %
FAEZ TR TUIRBRNEDZ L TH D,

Bek 2T D T2 DITIT AR, R E 7 ¢ — /L RERBROM 5 % ki L, B O R
ELEMENBUFICRO DN DMENRD D, ZOREEIT, MATH CTHENEETH-TH
FERICAT DR TUIRBRVWEEZ BN D,

BGBERO T 0 ZOFEMIIU T OB TH D,

TOZAIRF AN EBE
JKEHE DDGANIEH
(B mEmARTET 558)

AERAE GO AR

— A 4

DGAETE DAL FTIZL DAL
f2mA — nERER

1

| monmEs

DGAMNEHBHARSA I
BoT= 74— LR ER

MI1E =

s

¥ T4—ILREER R

BT

E 3-11 HBEEMEZHRETOR
AT =2 UR VY —F&a YT ¢ v FERR
E) BWGAIIE 7 4=V FRBRIZIS~4 A TRTTE2Z2E0H 5,

FT AR RT — 2 2 IRAZ, KBGO EOSEEAfEIC LTz LT, BE&O7-H0—
RiGE A2 T 20N D D, KEFEH (Fishdrug) & LT, 70 2> Rp L 6 FREEIC
X THY (Chemical, probiotic, supplement, nutrient herb etc.) . Z#L 5 Z&FHE L T\ 5 DX
WELEKPER @ 5 B DGA (Directorate General of Aquaculture : /K PEZAER) & FEEN 2 HE
Thd, ZOHFEITA S TA L TITO ZENHRETH Y, HEERIBRERDTZDOIZT 4 —/ R
ARERDSLENE D Il S D, b LRGEM DT TICBRE SN TV LR ERIC L 5 72—
W7 B R & Brde SHUAUR, 7 4 b RERBRZAT 9 BT,

i AL 258k 2856, B ORI A AT 572012, BEICBET D IEWA T S
12T 7 =BV RFa X b ERREN D ERA DGA ICHEH U, 350 R O A\ G Al & 1572
< THAR B,

2k, ZCTERTLEMEM L1, BRHAOFEHIE £, WL TKEFRLSLT T b
DI & OBE % B ic T &5,
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BARERIT, T ATETET % DGA ORRYG Tl S, BB TE TITIT 2 02 A R
BT 5, 74—/ REBRIX, BM OB CORMMEZMEND 5 HIYTITOIL, [FADED
HHA RTA N TEMBTDMERD D, 74—/ FRBRICITEE 1 ~ 2 FET 503,

UK LTI L. ROWEEIE3 ~4 0 H TRDOIHAE b H 5,

iR & 7 0 — v Rl 2@ 45 & BUN» HHEEESH (Recommendation letter) 73
Rohd, HEERARIZRICED THEFEEZITY 2 & T, ARSI, ERORA - Ik
FEMFRD HAL D, TRHEEHIAME 23 2 1 AUE, BUN OB ERO 720 O Ffee = BRI WM T8
T 5,

BB A RAXTTERNICHSEZHT 54 RRITIENMEE AT DI LBREGEET
Mgz, AARRZ A MO T 256, ThamiAT 2FER T > PR U T BURFICR
SR A DS TR IUTEBILEL T E 720,

AN AR TE TREVBRER ATV, EDH%A v BT BUMCARER BSG - Ioe 3 256
(ZiE. B3 23 A U THIUTHERBRZ 1T 5 MEIT 20,
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(5) BAERONIZERRE

1) BEX

@K EFEEDTRIK

FAMDOIRTEN A ENDTBIEICOW T, HFOEEEOHE Z L TOXIZRT, £ K
FITICBWTIE I ADAFEBENHARD 5 ~ 7EREE L IFFICRE L E-TFEAEREITR
EHERL TS, —FH, b=V 7 TIEIRENEIUZ EEA TR, ETAEEEH KO

LY RBRNWZER I DR D,

AV RRUT TR, VaavuaBEL o577 2014 FE D, 3 AEFEROER AT TN
5o 2019 FEFETOHETHY ., ZORITENERZ2EEZHL TWAEEDZ b, 5%

HAEFEEERO ML RiIFi< L E2 b D,
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60 - /_//— —|ndonesia
50 -

—Malaysia
Thailand

= Japan

40 -

30 -

20 -

10 -

0 T T T

-I N ™M
© O O
o O O
N N N

2004

n O N 0 OO O = N M <
© O ©O O O ™ = = « o
o O O O O 0O O O O O
N N N N N N NN N N N

X 3-12 BABLUVEFET7Z 7 I3EHIZCBITA2aANDEESEDHR

HiFT) FAOSTAT  (Rice, Paddy)
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RIERICREED I OWTLA FIZRT A > KRR U TSR A2 /K HEAEIT M Ui T8
., BAE1400 5 b halZETH D,

million ha
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313 BARBLUVERE7 7 3EICHEITHIADEEBBEDHER
HAT) FAOSTAT (Rice, Paddy)

FIREICREED I EIZ DWW TLA FIZRT A > XU TR AREOAFEMIT B ARIZKR D
TEL., ®5 hry hafiETh S,

ton/ha
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7.0 | V\/\/_
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30 { — Thailand
2.0 -
- Japan
1.0 -
0-0 T T T T T T T T T T T T T 1
T N N < 1N O N 0O O O = N N <
©O O O O O O O O O =l = = = =«
O O O O O O 0O O 0O O O o o o
N N N N N N N N N N N N N N
K 3-14 BABIUVEFA7Z 7 IEIZE T2 ADRNEDHT
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A ¥ R 7 OKBRBEIZ IS D HlEs O R K OVERERFEZ LU ORITR T, &b EE
HEAREWVOEFRD v UM, P UM, By VINTHY, 2 b 3T 600 7 ha
PLEDKBEPFEL TV D,

xR 313 AV FRIVTITEITHKBREOHIEANIIRES L VEEERR

WB (AR TEE M (B AKREE IRE(ton/ha) | EEEE(ha)

ACEH TFT 5.1 461,060
SUMATERA UTARA RS 5.2 781,769
SUMATERA BARAT i 84 5.0 507,545
RIAU D72 M 37 107,546
JAMBI Ty 4.4 122,214
SUMATERA SELATAN BAYLS 4.9 872,737
BENGKULU N IL—iM 4.5 128,833
LAMPUNG FUTUM 5.1 707,266
KEP. BANGKA BELITUNG NUHEEURY 2.3 11,848
KEP. RIAU Updrk-1-1i 3.6 263
DKI JAKARTA A% 5.6 1,137
JAWA BARAT [P R 6.1 1,857,612
JAWA TENGAH fETYT 6.0 1,875,793
DI YOGYAKARTA agorvhiLg 6.1 155,838
JAWA TIMUR B’ov") 6.1 2,152,070
BANTEN INUTY 5.7 386,676
BALI AY) 6.2 137,385
NUSA TENGGARA BARAT ‘XYt HS 52 467,503
NUSA TENGGARA TIMUR XYty b 3.6 266,242
KALIMANTAN BARAT [Pl ISV 2.9 433,944
KALIMANTAN TENGAH AR 35 254,670
KALIMANTAN SELATAN mhy< ey 4.2 511,213
KALIMANTAN TIMUR RAHUT A 4.1 99,209
KALIMANTAN UTARA AU A M 2.7 41,115
SULAWESI UTARA | S irh 4.9 137,438
SULAWESI TENGAH FERZ M 4.9 209,057
SULAWESI SELATAN mAZVIY 5.2 1,044,030
SULAWESI TENGGARA HERAZIIY 4.7 140,380
GORONTALO Jor4n 5.6 59,668
SULAWESI BARAT BRSO M 4.9 93,470
MALUKU <L 5.6 21,141
MALUKU UTARA =L om 35 21,438
PAPUA BARAT iV AW 4.2 7,174
PAPUA INTT7 4.4 41,354

INDONESIA

LURFLT

14,116,638

HAT) A > R TR
) EALS Hilk A NS T A4 FELTWVD,
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A ¥ RRTT OKBEFAEOAPERIFEF X OBAL IR Y 72 0 INE O EAL 5 N 2 DL FISRT,
WTN LYY VBN EE2 L 5O TND I END, V¥ U BT, LKA EERENEE
THET TR, BOVEMEELY7-VIELZER L TWD I ERg0 5,

BHEe TV kbl BHIES Yy UIMDANRY  FHF o AT RENRITIADE
FEHEDZ L Th D,

7D ez
25~ Mszw e Sandakan ARSI
s S anm L'I ’.&‘
X > i ungsod ng
-‘" R 27727 General Sant
E 79,
% ST T
A D
Medan s kel I}
o N.V=27 ENUTITY —
i 5309 A 2372
Pematang 275 o Taraken
Sisntar W7 Sibu vlll = ‘|_ 5
Kuala Lumpur o
#2715 EJ: LL d‘l‘l_l_
%577
) n 5 V EEERL LIS
o S Sian P58 =
Singapore Kelimantan
9 Ro747PF Pl NI
TEFE 272 Pontianak Sintang
Bulattinggi S RS B8
£ % i A LIy |
LS A /;)hkann"/ Paly
/% Ty Jalikpapan
iy i Tvoe, Japo! & & PR30z
BNUTLEY § tLA28 Pulau Taliabu
&
>

Sulawes:
N7AV) i R ad
alembang {772, I ko o8 Polangkaisyn )
™ P Pulau Belitung NHURSEY s
£, . ol et
Noow NyZzh 50 mE235:y
4 o
7
5575, \d gare Kendari
[=]

N7
z
Ya Yy P0~L3z
Ry B B, 5
M (i °Mal V554 )
) Mataram I 1 -
245 b . oo P A —y
i R w74
. CYSR Y ,J
L) L)
vay s xhivg

X 315 4V RRITICEITRMIEOELEE
HED ZZUR VY —F&a Y7 0 o 7ERk (MiIRT—# ©2016 Google, ZENRIN)

W . o S
:

_AVIR

A R T T, KIK1L A2D 5 ARNE, 6 A 10 AHFETH Y | S TH
NTWDHBIC B W T ZHITER TR & 72> TV D, B ORI IE R DRI L » TR A
L8, B 7V v 7 B T ol —DDBEE T, 9H, 2 AICEEEGET2EDZ L ThH
ST, FHIEHMIT 120 HE D Z Lvn, BLFIZA » RRUTIZE T DK BRED B R
D—Hlz =7,

1H 2R 3 A 4 A 5H 6 A 7H 8 A 9A 1WA 1A 12A

3-16 KHEFEDOHBHHEMELS L UEZSORE
HAT) FEERZEe 7Y o7 L0 =2 UR) Y r—F&a YT 1 v FER
) EMREN DD HEOSRA, E-BEHRIEBNOFTEEFIC L > TR S,



AV RRTTITRIT DMECIE, —RIICHGERE TREZIT> TS, £ < OBEERT
DRI OERSNDREE T NV—T 2B L, 1)1 L CTRIEZIT I HE R Z 0, HE D B
LITEATE LT, HEA ., FBX 0 2 BITFEETITo TV D, ZHLITEFEO-D, JH
WOFEEWH D LN BT B RITITESZ2HRWHBE L L TR r—AbbbtnZ &
Thsd, 7V 72k bE, G8&IX1 BB 50000 /LET EDZ ETHoTz,

INFESNUT=FRITED DL, £ & O THIZ AWV TIE STV 5, BERIZ A 7 126 4
o TEY ., BEINARER LD Lo T2, BEREZEOMDOLIZE LD LI, R LT
LR LR BIORBIEDBE DRI L TND EDZ L Tho Tz,

TEMERR I XRZE 7 NV —7 CHA LT Y REA AW L, T5EE AW TKEND
HA~OKOHEAS & LD TN D,

3-17 BiEkik
HATD Z2ZUR VY —F&a Vs
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B 3-18 KHEHODkRF (hRIIFEFHEZEOTEHS)
HATD Z2ZUR VY —F&a Vs 7
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KHEFREICIITAUE « 22 b « Bl OWT, Bt 7 U > 7 L0 &Sl L
TZRT,

ET VU TETIE, FATUrEL Y (BFFK) EMENDMESEE S TERY, £
NI E LAk 8 72 > TV, TEICET 2B T OWFRITIEEE ., ~T 7 &2 —EEHE
DL UHNVE FER, TOMBIREDOIRX N THD,

R 314 OAKEEDQOIRE -5EM- £EER

FREBRZR1(AN) FRIEBRR2 (/NFETESH)
FASY 4600Rp. kg 4,500Rp.” kg
A
Hhay 3,500Rp. kg 3,000~ 7,000Rp.” kg
FATY 6~8k>.ha 6k> . ha
aARE
HE 7~95k> . ha 8k . ha
&R 700~900 5 Rp.~ ha | —
iuk By 100~150 5 Rp./ha | —
O EEER
Bl o2)LE | 100~120 5 Rp/ha | —
eHEE 400 5 Rp./ ha —

HAT) Bt 7V 27 k0 =2 UF) Y —F &= LT 4 o TR

FROE TV 7% EICRIEONSE s 2 A MEEZFEE LZb0 2L FIZRT, BT Y
VT EATOT BRI RBEKAZEAE L TS ZE LB L To, 2 A DIRGFIANEHO
AIEREL > T WD,

Rp/kg

5,000 -

4,000 - =P & i
= F|4E

3000 7 " 2Ot

2,000 - " EHBH
mEELURILE

1,000 - - m B

0 - .

EA a3 IRA

3-19 O AEEDINE - BEREE
HED Bt 7V o7 k0 =2 UF) Y —F&a VLT ¢ B
) EROROFIEERFE LIZBWTTF ATV OAEMELZITH 2 & 2T
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e 7V 7LD b IR ORITES IS TRBAEEZITV, £ D% Tankra & FRE
NAHMAEEHEIZL->TEWER LN S, Tankra B ESEAFEEZE THLLEANLL ., I
HINTbHKERGTEML, 205 TRFICBESTHWIRY OREZIHh > TV D,
Tankra ([C L > THEMENTZBH2KITI T v 7 ICEEN. RE2RATH2EMBFRATET
B Sh TV, B TIREP, bAKZET TRAEBESE TS, A 7 L EEEE
HALTHHKDER L ZZFRIIAT > TN D,EO% FERIZ K 0D RERALE T4,
MG~ ST\ 5,

FEk & 723 A1%.8,000~9,000 /L ET kg TV HAZRNL RUOHiRIcRE SN D,
FRoY vy A2 i3 a A O KRBTSR S 5,

PR D THRAE LT AT L T bRk E LTHRGE L T 0 | filikki 2,000 LT~
20kg FRIETH D, Fio, FEROBIIRAT 2 K000E, B0BREFERO L LTI
FELTCEY., ik 1,500 VET kg FRETH D,

Tankra 133 A OFED FHITHZ T, JREA BT LT 5 IR A A - Lo 2 L
T2 DREOBE bIT> TV BHARD 5, BEOBEOLFITH < EER VAL
WERY BT ONDHAbHH T & R I E BN BHAN DD T LR END,
BEFEDND OLGET L < RN ERZN,

- .

K 3-20 TankralZ&k 2 HHKDEIROEET
HAD Z#Z UR VY —F&a vV s s
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g _.x v- ;'v. -
B 3-21 FERLEBEDORHL
HATD Z2ZUR VY —F&a Vs 7

B 3-22 FFARUEZROEXK
HAT) =2 UR VY —F&a ¥ L7
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b
o

QIEHDLEE - @ - FADE

prds

[

A ¥ FRUTIZBT D ALEHE B, %34,

g, AU EBITHERE HLRLTE

D AEERORE RS LR OFRIEICI T 2INEE MO —K LB 615,

tonN
4,000,000 -
3,000,000 - .
/_/\/-\ Indonesia
2,000,000 - = Malaysia
1’000’000 i Thailand
A Japan
0 T T T T T T T T T T T 1
N N T 1D O DN 0 OO O = N ™M
O O © O ©O © © © d d d o
© © 6 O O O © 6 o o © ©
N N N N N N N N N N N N
ton P205
1,000,000 -
800,000 -
—Indonesia
600,000 -
400.000 - Malaysia
’ /\_‘ - Thailand
200,000 -
= Japan
0 { T T T T T T T T 1
N N & 1D O N 0O OO O = N ™
©O O © © © © © © d dH o o
© ©O ©6 © © ©6 © 6 o © © ©
N N N N N N N N N N N
ton K20
1,500,000 -
1,000,000 - == Indonesia
= Malaysia
500,000 - Thailand
=¥————/\
e Japan
0 T T T T T T T T T T T 1
N M g O N O OO - N M
©O O ©O © © © © © o o o o
© © © O O © ©6 ©6 o O © ©
N N N N N N N N N N N N

3-23 NPK BEMEREDH

HFT) FAOSTAT
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—05. BALEMERL - OERMERETEA DL, EF. U@ A nTnb A
RAT T TIHERNEN KK E > TRY | ABROFERDITEILRP RIAEND,

kg N/ha
150 -
100 - Indonesia
—_ ~— = Malaysia
50 - Thailand
e Japan
0 T T T T T T T T T T 1
b O O O O A0 P O 9 DY VY
O " M OV O O " O &V & &
LSS S
kg P205/ha
150 -
100 - == |ndonesia

= Malaysia

50 - Thailand
/\/ e Japan

LT LPEFSLFE D
S S S
kg K20/ha
150 -
100 - Indonesia
= Malaysia
50 - Thailand
— - Japan
fd'
o T T T T T T T T T T 1
d O > O OO QA & O O DV Y
O 7 " O O O O 7 & & &
A7 AD AT A A AT 4D A DT AT A

3-24 B{IEMEREH-Y NPK EHERE O’
tHAT) FAOSTAT XV =2 UR) U ¥ —F&=a vV $ LT ¢ v Z1EK

) ASTRALBHE B 2 45 [E R i A CRR L TR
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AKHERREICEIT 2RO ERE X OEERE O FEREIZOW T, Bie 7 U 7 L0 E6
NiciEH A Ll FIZEe T,

FRVEIC Il LT B AT Ponska, Urea, SP36 ¢ 3 f%E C. Ponska 45 (A DRLIR
Urea I1XH B> 7 Ok, SP36 IXKADRLRTH D, T4 b OIEEHIHUIEK D /NFe) 5 <
50kg D/ =TV TIRTESINTWDR, A HIRS > TV LGERHLEDZ L THD,
Fio, FUEHCHES AR EBIRGESNTVD,

RAEDT7iE & L TR, EARRIIE 3FEOIEE 2 FFE 2 00 10 A2 K HIZHU T 5 28,
40 AF#IZ SP36 DB 2 HiEbH 5, —HFFIEHIMLEM L TB Y | FHIWFLHFL
THEAEIGENDR S D DT TIERWY, £72, B0 1EHZ Y O &I, HEBEIZ X 25
EE RAFHEDNTN BRI L TH D, LI > T HIEEZIT O S 0 OHIROSEA . Kk
FRAEDE DI 2T 5 2 &2 D,

FAEICfE DA IEEEE LTI T S Ponska, Urea, SP36 @ 3 FEIAD AEEHI DWW T, Ff
RS, LB A — B —0 615 b N2 BFEEAMI S X OSEIREOF#REZ UL FIoRT,

& 3-15 MERMfitE R OHEEE

mRIERR1 fRIERR2
(BA) (NS R
Ponska 100~200kg.” ha 200kg.” ha 150kg. ha
FEFIEREE | Urea 50~100 kg ha 200kg.~ ha 200kg.~ ha
SP36 100~ 150 kg ha 200kg. ha 150kg.” ha
Ponska 2,300Rp.” kg 3,000Rp.” kg —
AE $s il & Urea 1,800Rp. kg 2,500Rp. kg —
SP36 2,100Rp. kg 2,800Rp. kg —

HAT) Bl 7V o 27 L0 =2 UFR) ) b —F & BT ¢ o TR
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AV RRTT TREBIMOBRO—E L LT, BENEAT L2 —HOEHI L CTHliBh4e
DTN TEY | BRITLM TR ZEATE 5, BUFIEEUT 10 2L B2 720 Z Off
By&BUR Z /T T\ 5,

BTG & 7> TV D BT, Urea, fiiiZe, AHEANEL, SP36, Ponska (NPK15%7§ >
DEA) RETHDH, FRLZEIIC, £ RRITICBWI A BERE O DT 2
—BNHEELRNZ ED, BATHED b & T, 7 BEIERHIHB &L 2V E B 25
N5,

F I MR G L 72 o TOBEMIIIRE SN TE Y 2 A O AEBHIIXABI 423 T 5 03,
TI T —va EReY h R IR WA L o TV D, ZHUFRG < AEE
R OB LD B WA~ D IRERE & 2 STEICEWBER D72 L E 2 bid,

LU, S HEAEE O MBI & O A 12 K DAl O Z o~ 4, 6 213 NPK IREO 5613,
MBI 72 L DAL 4,000 L BT kg BEDAHE THD & 2 A, MBIERONZHDIZD
WTCIE 2,000 VBT kg FEE CTHEATE D,

Rp/kg
5,000 -
4,000 1 = HERHY
3,000 - m @B LL
2,000 -
1,000 -
0 -
NPKAE ¥+ 55 REEH ARAEE
(Ponska%k) (Ammonium (Urea)
Sulfur)
X 3-25 RIEEHOMHMEDEEICK HMEEDEL

AT Bitie 7 U > 7 k0 S UR Y —F &I P T 1 v T HER

B ORI LT T3 < IEEHEESFELE 2GR E LTEBL TV D, 4
MU O H T B IRED O EFELER BRI EORENH VD | ZIUTIE SV THRBUF XA
SR ERE L. € OMFBALER U TIEE A — I — 13481 2l 5 | & Ml TR 2
HIEZ L2722, BRI BIRERN S ORE TSV THIBI G AHIE COAERE « IG5 41T
D12, AT D EIEH - THMPIARE - IRoEIZm D Z &gy,

MBS & DIEEIOERFET LR L S | Ml & & ORI EEZ 5T TRAIL T
%, Urea D5, MiBh&M Z OIEEHI Y 7 ¢, #iBhée7s LoEEHI A A,

RO BIERE RS S & OV = A DFLEREES (C DWW THREE L 72} &2 LU TR ISR T,
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o R AT EEZRHA—H—
st ons E—TE
R EREzEE = ————> EHEHEHY) OI0—
AN d\ . N
B B RBERE —> B (B LEL)DTO—
—_—> OAMT7O—
A 2 —_—> it
75 BIAaK INSEIE £
2,000)JLE 7 kg 4,000/LE7 kg
\ 4 v
w fh e ZTOMER
FfFRE (FSoF—Sa etz )
HHK
¥ 4,000/LE7 kg
Tankra
(QADEVEY-FEKE
) 1Ak (B K (REREE
B35 ¥ 100JLET7 kg ¥ 1,500/LET7 kg
¥ 8,000/LE7 kg s T

24T (DvhILEE)

1E) BEBMEE & LT, NPK AR Z48E L TRt
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326 AV KRRITIZBITRTALRBRHORERER UGB
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@A ¥ FXUTICHIT HLRBRS S U7 A RERKRICHT 5BE

WEOHFNCL D E, A2 FRITIZRIT L EEOEiEr A BRI, thoRmET o7
FEENC NS & SUH DS, kR K EIRBIEIC & 0 4R L CE TV A L omfge' L &
V. BEWRFEEIIFET S EEILND,

EBRIT, RIEOHZE N HIE, HETOrABREETOr A BEL L, KL SN AHH
F 0 BN DR B T A BB O ANDE(ERITEE N D 2 & N
STW5,

200 VYN EFHE(SiI02/ kg) —— EHE(E

180
160
140
120
100
80
60
40
20

Citarum River g7k A Kaligarang River 7tigi/k H
EYT)L -4, V)|V

B 327 AV FRITICBITBKFEOEFDV)HEFE
HIFT) Husnain etal. (2008) 5 & ¥ =2 UF) U —F & YT 4 o F{ERK

ELRBIFEICED & A ¥ FRUT TIHEZIERHZ L5 7 A MEFSIT S TR 67, b
O EHEMARN O T AT ENDDHREDZ L TH D, VY VBIZB T2 RRIZ. ROv
— A ORI E R SGT DB E  WROEEZHN L, b ba B Z & 2ifi
TV EERMESNTND Z Lo FABROMEIHE L TR S b0l S Tnens]
REVEDNVRIZ S LD,

® Kawaguchi & Kyuma (1974) “Paddy Soils in Tropical Asia Part 1. Dexcription of Fertility Characteristics”
Southern Asian Studies, Vol. 12, No.1, June 1974

4 Darmawan et al (2006) “Effect of long-term intensive rice cultivation on the available silica content of sawah soils:
Java Island, Indonesia” Soil Science and Plant Nutrition (2006)52, 745-753

% Husnain et al. (2008) “Silica availability in soils and river water in two watersheds on Java Island, Indonesia” Soil
Science and Plant Nutrition (2008) 54, 916-927
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Be TV 72k D e 42 RRUT ORMETIX, —MANS T A BREIEEHIEH LT
RNEDZETHY IFE AV EDREDN, FEICHT 27 A BOANEEZ G R2VIREETH
AP

LU, R 2 — /L R0 Sugiyanta 2% 72 20, BEICBIT 57 A BROEEN:
DTS NSO TWD, L, 7T RO UZRET, W BRAMEE /o> T
5. LABTRZdZ 2N 3200 U 7= FEBR Tl 7 A BEOME5-12 L 0 W b IR 2S8R S iz & ofk
ENBoNT-EDZETHD A RRUT TIERIEIZE T 27 A4 ZOMEN+2IEAT
WRWA L BUER T — L RPN EmRACAF e 24T - T D,

FERICL DL, A RRITOHEIR, BT A FoE 00, ka7 A3 (Available
Silica) 1FIEFIADRNEDZ L THY . HHEOKRT A FoE 40%, WAGIKT A F&IE 10%LL
TThHd, ZhiE, AV FRITOLERBETHLZENFEBEL VWL EDZ L THD,
TR, BHIO e T U T 0bid, A v R 7 O LEITZ < O%E pH 235 ~ 6 FRE O
PEZRL, ST Y 7T, pH N 45 FREZ RTHAELH D EDOEFERPHLN TV D,

AV RRITREE~OET VLTI ;5&1%Ti&4f@m¢i%mmﬁ@ B!
TBO.BHALTWSE LD &b, 5% 7 A BRIEE oA %ﬁémuiriofw<
LD EBZHID, BUNIE, SR T 7 & JFE & LTe 7 A BEEM 1T, HAEDOIRIED FRENE
DEWTEORPUENH D E D b (AT TUSNE R LTz 7 A FRIEERDS B s 2 1%
FWNEBZBND,
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2) BEEM

OF N k- 3T-E JOFSE/N

AV RRITICBI AT ERIETII AT AL ET T 7 XA T—=NEICEESNTEY,
Z3uh HECHER] 500,000 kUL EOFEFET EERE I ILTW D, FRIZNT A A OEFEEN
%<, 4ER] 400,000 kLA ERAEEINTND, N AL ORE LTI, EFEREL,
ARt E LS BRDTEOMENHNZ &0, KFZHMLLEZELZ L ERETFOND, 7
Ty I BAT—IE NTFT AANZHARTEBE YO R B, flE O% TR
EToMmHETHD, BA v XU THMTIX, F4 TH D Monodon D4 THEEN S Z &
NN, NF AT RCKRBEIERT D05, 7T v 7 XA =IO HHE
Wb, TOREDIRREREZUET LIEMOMFIIRENEBbiLD,

HIRANZ BTN A A DEFEENZ O, B BIEIC, XY - by T, ’HYy
U, lWYx T, Ty AT NI THD, Bitie 7Y 7k 5 L 160,000ha D EH
MRZ7 T AZHY . ZHUTHFR TR O REWERME L D2 L ThH D,

2, B R MEBROBLE D, TEOM T THB IO EAOHR THIT, —eni#
FEHAE N DITVLEICH DG AR Z N EE X LD, EEE T T EBENTON TIN5
AGNRYRV ¥ X IZIET EOM T TGO BSAEN 2 E OfF RN B e 7V > 7 X
DELNTND,
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# 316 AVKRRITICHITAHBR I ERBREOEESE ()

Province Al Tiger shrimp Vanname

SUMATERA AR5 E 19,941 102,724
ACEH FFz 8,114 4,469
SUMATERA UTARA JERTRSM 2,876 7,839
SUMATERA BARAT BRAYLS - 3
RIAU orarlll 11 40
JAMBI D2 27 -
SUMATERA SELATAN BARAT,S 4,796 42,331
BENGKULU Ry )IL—i 2,325 4,103
LAMPUNG SUTUM 1,788 42,883
BANGKA BELITUNG NUABEYRY - 1,056
KEPULAUAN RIAU D7 I#EM 2 1
JAWA PadZl- 49,663 152,646
DKI JAKARTA SrhILE 108 -
JAWA BARAT [iPA 36,901 60,920
JAWA TENGAH FERTrT 2,775 19,924
D.I. YOGYAKARTA eV A%, - 3,364
JAWA TIMUR BovD 9,473 67,214
BANTEN INUTY 405 1,223
BALI - NUSA TENGGARA | N\YEB. XY ;U HS 958 93,153
BALI AU - 3,243
NUSA TENGGARA BARAT B\IXY by HS 958 89,884
NUSA TENGGARA TIMUR B’XHY-byHS - 25
KALIMANTAN A)IEVE 20,841 1,548
KALIMANTAN BARAT wHIT LY 3,011 1,544
KALIMANTAN TENGAH fRAYIEY 103 4
KALIMANTAN SELATAN mh Ay 7,214 -
KALIMATAN TIMUR HAHR A 9,466 -
KALIMANTAN UTARA dhU= BN 1,047 -
SULAWESI A5V B 33,451 52,843
SULAWESI UTARA *RFozd 74 64
SULAWESI TENGAH FERTIZIM 8,832 1,237
SULAWESI SELATAN BRIV 14,850 12,827
SULAWESI TENGGARA HRAZIIY 6,610 25,769
GORONTALO Sov40 11 3,239
SULAWESI BARAT BRI ITIM 3,075 9,707
MALUKU - PAPUA QI ITT 14 10,166
MALUKU <L - 10,142
MALUKU UTARA FE=ILo M 2 23
PAPUA BARAT wINTT 4 -
PAPUA INTT7 9 -
Total Total 124,869 413,079

HAT) AT — KRR R}
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AV RRUTIZBNTIE, BRNZREAELZ AT Tn5, [BHRNEETIX, 5L/
m2 FREOEFEEE CH D, Ziud, ERN0 T BN 100 VE,/'m2 FEE DK TI{Thh
HZEEEBEZDEIFFIHRETRRE CH D, EHEENMRNE | = EOHRYOR~EK L
72 EIC K0 IKENEAT D HE BRRRICR D720 KB LRI ~D ==K TN E N EZ S
N5,

LTV E B e A RRY TR B0 ERE LS RE LTZ120., o 8ii%
HATWDEES LI ER R B AE A TWOIEELE T AEDOX Yy vy 7MLV EDZ &
Thb, XY v 7T E2HOLT-OBNNA 7752 EFoTNHEDZ ETHDHN, BIEHMOK
XEIMBBZDHE, RPFELERORBHICHEEL WD EEbhs, T EH/IERED
b, ERMREIEEZIT> TV DOIEFRLL 1ERMECTH DL EOERLELN TN D,

A RRv 7O HOfEEtE LT, #AEARD CPAHNHRRKDY =7 251 T
WHEDZLETHD, AV RXTUTITBIT D UEEAFRBIOERAEFERIZLS T b &
NTODR, ZOMFITT EOAFEEDLHEF SN LD TH 5, [GHN T B ORFEHET
fAEEHE V- TR, FEREITR 2D afHEM N H 5,

OB EELCEF R A —H(A~D) O T U2k nd e, T EBIHICHNDE X
40,000 /v 7 kg Hiitk, HRIEAMRIZOUVNTIFZKRIK 70,000 VBT kg Th D, EHOWNRE
LTI, ikt o 2 SRR AEID 5 6 BIFREZ L, T OB (B . Wika R b,
T, BMBERERNPN-TND,

Rp/kg
90,000 -

80,000 -
70,000 -
60,000 -
50,000 -
40,000 -
30,000 -
20,000 -
10,000 -

0

nEEEH
m IRSSMH8

A B C D

K 3-28 BEREIEDEEEZERS I VRFTMEE
E) B 70T —A"—3HBe 7Y o7 X0 ELNEEB O
HAD Blie 7 U o 7 LV =2 UR) Y —F &I LY LT ¢ v THERK
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T EDEFFRIL, KK 70%0 5 80%FRE Th 528, HBEAH (White Spot Disease) 72 &
DIFRNEIET 5 L EFRIIKRE IR T T 5, fakloZL#%h= (Feed Conversion Ratio) (%

LS FEETH D,

g ECR oo
- 90%

2.0 - - 80%
- 70%

1.5 - - 60%
- 50%

1.0 - - 40%
- 30%

0.5 - - 20%
- 10%

0.0 - - 0%

A B C D

mFCR mHETFE

K 329 BEBEIEDFCR BLUERER

B‘E) 1:$7\\? 7@1?*‘/\—4tiﬁﬂ[_j‘t7u :/7“4: @?%Bﬂf:?éib@%ﬁ
HAT) Bttt 7Y v 7 L0 =3 UF) U —F &I P T 1 VIR

fAEHE 1L 90~160/C /" m3 TH V., ZO&RHNPENMN LB ELITOLEOL U EE
Zohb, ERUAGFREHTAEDED E, 100,/ M3REDOINERIZ/D EEZD

b,

T —LH7m ) OFEEIX, —FhD A 559~60g L IEFICRKEREELTR L TNDHH, Zil
HhT 20g~25g DHIFHIZILE > TV, 20g~25g FLEN —KNRRE I LEZX B2 D,

20
0

FEEE =
(Pt m3) FE8(g)
180 - 70
160 - - 60
140 - -
120 - i
100 - - 40
80 - 30
60 . 20
40 -
- 10
T T It 0

nREEE —EIYEE

X 330 BREIEDHAETEESRIV—EH-VES

E1) T EHBEMO—RRIEEN IMBETH D Z BT A— M) OfFREBEICH 2 T
H2) B9 705 —_"—3HMie 7V 7 L0 ESNT-EE O
HAT) B 7Y 7 k0 ZZ UR) ) 3 —F&a BT ¢ o 7B
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xR 317 IEBEZXEONRIZIZHANDT—4
35,000~ 40,000Rp,” 40,000Rp. kg
EEH 30,000Rp.” kg 45,000Rp.” kg
kg (FE1E1E)
N 70,000~ 90,000Rp.”
B 55 i #% i} 60,000Rp. kg 70,000Rp. kg 83,000Rp. kg
g
FCR (Feed
1.2~16 14 15 1.9~2.1
Conversion Ratio)
hEk 80%~ 90% 60~ 70% 80% 40~50%
%; 3 h~ /) ~ /)
(BIFEEHEDEE) | FROZIEDT=6H)
120~160 P,/ m3
HERE (300~400 T~ m2 — 100~120 T,/ m2 90~120./m2
T. thDFESH 2.5m)
—EL-YES 20~25g 55~60g 20g 25g
. X . . T59934Hh—
IEDELE INF AL INF AL INF A .
(E/FY)

HAT) Bt 70 7 k0 =22 UF) ) b —F&a Y7 ¢ v 7B
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[\'[\'

QEWEEMDAE - i@ - ERDERE

AV RRITIZENT, TERBOEMIZEAT 2T —ZIFFAEL TWZRWA R —
WKREFETOET VLD e A2 RRUTIZRIT S ki EO®REE TIX, B AR
BHZITEMIZIE 2 TR W E DIFHRBIE LT,

o2 L, MO EREE & LT, &6 LK REMEREE LT T L) IR EREDILTH
HEDZETHY, —EREOTFBIIGFET LI EBRMRTE 2, £, oMz, 7
TUTRMW T T 7 N KB LR KELER & L TN A SAERSHH LD LT
Y, O LTEEMPRHE ERDLAREERH D Z ENRE I NI,

—F, BEREE~O TV Ik L T EERAOBME LT, B4 T4 FAJK
£ % KEHALC pH FRFEDO BT, ERFIEEIZ 77 > 7 N OBFERFI THWTWS &
DIERNE N, AFHE TR L WD EHAMIT, KEH L, pHLEBLIORT 77 k
CHITEZN RO T OBREE DR RF D720 A R 7 O B RIHFEIZIB W CIBTER 70 T
TSI ET D B 25,

FEERIC, BT CBIEFEEE OB A — = b1, TR HEEER L ARG XS A
KEHFAL & = B OEEDER LICET H2EMERD TE Y fMEKE THEEXH S & Bbh
LEERbEONT, TEHOKEFHIEDOEME LT, RBEMD S HD 5 %FEER HFF
KREINDAREMERH D EOBRLELNTWD 2D BT 2 4AEEHICE L T4
LUV OISR E CHIVUXZ A TR Tm W EHEZE I 5,

Fo A Y XU T ERBHMOEH N 227 U — MUTIER<, ZOoFEIT-T
WD HDOHEND EH LB & TR RE R RAI & 72 5 EM TG S 5 FTEE
PRIV EmEDLEEZLND,
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3) BRAREXADEF

Biie 7V 7T KD &g, PIEREEL S OB T A BRIEE O B[RO BT
AV KRRV T OIERISACTEEE 2 L T0D L5 Th D, 4%, BEME 7 A BE R
BHe LTHRIET 2BRICIE. ChoEERBIA L RO AR S 2,

OFERE

2016 4 8 HtE, FEOSHNA v RX T OB 23 L. A~ 7 %> 7 LR
BIOELREITHT2 D ETHD, AIZBEAL T, 7V 7 L0 ELNTERIZEL T D
W ThD,

> BEARZAITo RO R > 7 ik 2 FEES V| —-D1 Silicon Magnesium Fertilizer
T, b 9 —-20% Silicon Calcium Magnesium Fertilizer & 3t &AL TV 7=,

B ORI ST,

O pH 1T 8 T,

BEOLLA YRR TBINOEEPRERIZIEZS TRV TH 5,
[FAELIAMCIE. A KR T T A BIEELOIRTEEAT 5 S,

Y V V V

QEERZE

ARG, REE DL A —T =3 A > BT OEBEE AR L, 7 A BRIERH S O Ein e
ToltlDZ LTHD, AL T, Biie 7V 7 XOELNIERIZLLFO@Y T
b5,

AR THRIR 2 A 7 D A BEAEEEC, 8 &l 1.5, ha T,

ARELEL T D A B DG A T 16%~20%

B DM IR R STV,

RN DN TIE AR,

A AEE LTE, 050 ha$ >, 3EIC/HIT TAT L —CEICEERAAT 5,

YV V V V V
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(6) EXRRFFEHEORFICLELGERRE

FHLSCERFA ) H 15 b N FERBE M OBENO LB R 2 LU N IR,

& 3-18 EXREMSTOERIGHR

BASL &% R
@=%=))!
AEESE/ILET) |H/FRp 9.1 | BEiRABHEGEHOERTE
A5 E/FL) M/US$ 103 | Bin & HEEN B ERTE
(ZE3EE]
BEH(IER =) | Rp/kWh 1,077.18 | n
HA(TER) Rp/m3 770 | n
FXK(ZER - &EXH
Rp/H 69,215 | n
)
FXK(ZER:EH
Rp/m3 12,550 |
)
=\ =+3 | Kby
PRI m 1200 X7AVﬁﬁl&16$ﬂﬂ®M
(RYRMD)
(& Hht)
ETROI#% 3 RIS XU
TLMMEAL US$/m2 105 | BHEAALR R
yhLAZ
TEMHhER uUsS$/m2- A R/
[ZDith]
JETROTHZEORLE (B X
HIEE (B F Ro/A-A 12,265 BRAALR d
yhILZ
FIEE(EE) F Rp/ A+ H 3173 | n
LEESLRE % 11.0% | n
EANF % 25% | n

AT =2 UR) U —F&a YT 107
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A v R T BEHA D DR b I RN O BN L A B i 2 LU T IR T

& 3-19 [RHEHEMAS S & OHLE & RTlits

(R R (A )
80 B 341 ok o0 | FHBET V2T (2851 DUk B4 46 (RHH R
i PrKe U LB e R EEHE) DT EEEEIHE

(B4 &R ]

. B R ILEH RIS E D355 (10%) O

1 Rp/k 15,000 _
BIRAM Pre 35D 1 ELTHRE

R &R H97E NPK FEF4 T3S Ponska O 1ha 1=t

b A B AR Ro/ke 600 A3 OYAN B} Tdh 5 Ponska a %=l

BMIRCDBRMET )T ELEITETE

HETD =2 UR VY —F&a P77
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3.27%L—>7

~ L —y 7 OE AT 33.0 FkiCHAOmEBE L ) DL w LB
~ L — 7 (Peninsula Malaysia)?23[E D) 4, H 3N (Sabah), ¥ U 7 Jl{(Sarawak) @ &
4. R4 E (Borneo) WHI6E|ITHD,

EFIIFET 20, BURIZIISINET, §HE0EONBINEZHE 2> T\ 5, H5I
FIEOEZR T, 13MEZTINT =, T T Vvt (EEIERENBEL L2 722 &
DEFEM N HRED

A& 2014 212 3,000 7 A& 280k L, AFERERCLIZ, ~ L —FR4K 60%. HEERK 30%.
AV REK 10%TH D, EOFRBIAATLHATHY, o, XAAMFEITIL—FETHD
DS, HEERITPEREEOISHEE BEER EEFE L, AV FRIFE VA—FEH HE- > T
5, LT, DOTCREOHEM THT=Z L, —RICHFEFENILSBEHL TV D,

BHEIL, AT (AR TLOEM), HiE, A FEBRHD, LART U bEHALESN
nTW5b,
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(1) BHHES - BERBAHAE

1) RL—27ICB T EEREZEVORHIZDOLNT

1989 AR IZHilE S A7z —HE OB - {545 T, L FO1E Y FEEMEZEFEFEY (Scheduled Wastes)
MED HILTN D (2005 FFI2CkET), FEEMBIIT~ L — 2 7 &IFEREEE  (Ministry of Natural
Recourses and Environment) @ NIZALERFIT HAL TV HEEEST (Department of Environment)
D FEFEW)ALEES  (Hazardous Substances Division) T 5,

SW1 ; & @pEsEs. 10 fE (SW101—SW110)
SW2 ; MEpkFEIEY). 7 (SW201—SW207)
SW3 ; AR, 27 FE (SW301—SW307)
SW4 ; HIgIEREFESEY), 32 i (SW401—SW432)
SW5 ; ZDOfthoFEREY, 1fE (SW501)

YV V. V V V

2) EEEXREEMDOHEIZCDONT

R E I O HEIT, BREEM ORERTE L 2 ORGEFEHZ SV TOFH S | BEEH DG
BRIEIZHOW TR DTG E ., FREEEREY & L CHESIND,

S BPEEBEEY DL FEDW 21T O E . ~ L — 3 7HEYESR (Department of Standards
Malaysia) 2NAFET DFEDHHEEN Y 7V o I B o ETITH) 2L &> T D,

3) BEa Y ) — FERIEMDREEWER LOSREICONT

< L— U T GRS (MIDA, Malaysia Investment Development Authority) @, @E5EH;
fift « AVEREEA~DO e TV Ik D b a7 U — MURIEMIIEEREED L LT
o TWRNEDZ EThote, BUE, BEa 7 U — MUGIEM B RERE R &~
INDH, WO THEEINLTVWIRNTH D, £z, v L — T TENRERES (Ministry of
Natural Recourses and Environment) D EREE/TFEFEALERE (Hazardous Substances Division,
Department of Environment) ~®Ot 7 U 7 b bEERIC, Ea 7 Y — MM IZ
WL, FBEBEMO U A MIIFIAS> TN E DFRPHE LTV D,

a7 ) — R R7ay 7 ORIETETRAET HARMIIEEREMICHEINT  E72,
IO DORERSMOIE TN U TR 280 - IRGE T 256, FRICFFATHRGE AT O LB TR
W, 7L, BB CRAET AR ay 7 ZERATAHEICIE. BERLETH D,

OB EREMIC DRI TEY FFREr G L T aREa 7 ) — MG T
DHVBEABEHHCE L BABEHEH L-REa 7 U — ML EZFEE LTHEAT S
Grold, BETIR T HEZIT O MER S L0, mITHOBRE TR 7 U — MU THIC
by gy Y — MU Z B - FIHT 2 20037 O BT,

728, 18 (Plaster, Gypsum) X, RADOHL DO THIITIRERIEY & L Qb awn
Loz ETh D,
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(2) BEImMDOFRLER VLEFIKFE

7V~V7®%ﬁ%fmixb%@E%T%é*%@%%ﬁ&%ﬁ—%%ﬁ@%ﬁﬁ?
o —H . WHETIE, REEEIC» DL T =7 U — N CREERT, BTV
%%ﬁ@%ﬁﬁx—ﬁxéﬁfa@é HMEORELLWELTHOAZ LD, L —V 7 TbEW
ENLNTHDLX IR T AY A ZTU— (&S 460mil) 1, a7 U — & 1T OfEA

EFEEYTH D,

BELERPOEREMEZRD L RO LT TEMELN TV D ESEEZ BICT 5, g
7 ) —FMUERHWONEELEBELTIIEL LTS Z EEEbs . AanAa< B
SR WERS, BB E LTI 2D ODOF v N TELIL TR WGEANEZ N,

BUE, ~b—3I TR oREa 7 ) — MR OENFEIZFER 80 i Thd, EN
AR EICK L CRENBEE L T DR TH Y B> 7 U — NG OB PEGHE 23T L

TIEWD 2, BRTIEENEED 9 50 10%131 > RET T LD ATHE-> T\ 5,

BlE~ LV —VTENOFERE= 7 ) — MK A= — X3 THY . 2D 5 HD 24k
e 7V o TIREEITo T,

1) Att

BEEFEOFEE LR, 1y b330l A= 7 L=/ SWNWZ ERFETF LD
(2X26m), 12y o=V DENDRWG, 1204 — 7 L—T7%2F%EL T\ 5,

%Eﬁﬁf%éﬁé WA DOEIEIL3 % LMKV, 2L, 1ay hOERDRNZ EIZLY
LI R TN D72 o TWD ZENFK E LTEZDND, FBAETHWMD OB ﬁS
D2 (EFKE@?EZ%) X B #hdhE LTARGEL TW 5D, FHBOFEMIT RN,
w7 BWEHEDY . THELTHALTWS EEXbND, WD H, K135 @1(%#
BEOIH1%) JFEE LTI YA 7L LTS, IR, BEAD 5 % Tlidmtf 258k E LT
BEDLZENAREEDZ & ThH D, FEHIRETEE, 50mm LU N E T L TWDH Z &b,
e L7RiECigE o 7 U — MR 2 RGET D Z EITRREE D & Th D, L
51 & LMK IZBI T 2 B HIIAF TE TN,

KA T —BREHZE I R 72 ST PKS & fi#EDIR U - 7= % @ (Palm Fruit Kenel)
EEALTWD, BMAFRTEHIEEE LTIRGEL TR0, & a7 U — MR EEHZ I
HLTWAwn,

FABITT =42V —T35 ((Hae%) DORAET LM ZWA L THEH L TWD A, JuidX
RABTHDZ LD BEFEDNTIT 7 572 T2 BEEEYE R OFRE XS L T\
W, ZOMEHEIEA, IRET %G, FFAREEORFIINERNE D Z ETH D,

2) Bt

a7 ) — MU OERAERITN 10 imTH DA, BEH LWELET 1 > % dk
T, SEREDOAEERITAFICRDIEDILETHD.

1ay ME, ARRICHARTREL, A= 7 Lb—T DV A XL 34X3BMBEETH D,
JERF OB DWW T, REIE RIS, AF7 Y — (B 1 +EA 10+7K ?) 550kg, 7K
60kg. & A2 b 400kg, AR 120kg, 7V LA4lkg ZEH L CWAHEDZ L THD, fill
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FEH LT T AMBNT LD, RS IRZLEENDAEEERD D,
ey ) — N OAFERE CRAET WM OEIEIL 2~5%ThH D, BIRETHEA

LTBY,

VWA 70 LT L . ZFDTOIHSITSRA L TR,

UTICA RO ME T U > ZHRAEN OGO N2 BB L 2K 27T,

® 320 YL—ITFICEHHBEEaVIY—EGEH - ET YT LYBLNEER

A B
20 J7 i 10 77
A ) A= E o e P (R h D LWBRLE T AV SERkitk 1T
CRAEEFT212 18 J5 mi & % HFERNT 4 (5172 )
12y b
Jox X 2X26m 3.4X35m
. . . ro AZV— (AH1+EA10+K?)
JEUER ;;/ggigfgiifﬁ&jzismm\mmm\ffy$4wm\$ﬁ
or ST SO0 R 120kg, TV S By 1.41kg
BA T =8 EHE PKS CHHEDIR L T2 b D | e oo s < p b 2 0 g5
&R % 5% | (Palm Fruit Kenel) % fii F Wk 3 1 ST
DIFEITHE | R ATATHEIE L 2 L C R ne 7
AR | 3% 2~5%
Uikt 3% D 9 H 2 %% B #dh& LT
WA ALER ST | AR5, 1 %IFREHR LICK D VA 7 | S IE R TRAIL TR VA 7L
15 NV RRBEADS%NETRED ZE | TN
DATRE)

HIET) Kt A b

(3) RELHH DR KT

1) InMEEDOHITDEZS

FERoEa 7 ) — MU OAEFERIZHOWCEHe 7Y 7 L0 iE57- 80 7 m3
L., MM ORERITM e 7V U TIEROEEME L LT 3.25% % L CHERH 21T > 7,
kB, BEaL 7 ) — MUROBEEIZONTIX, A v R T ERBEOHE ERE LT,

x 321 IL—LT7ICHETBBEQVY ) — FERRMEEEDHG TRHWVIER
il TH IR
HER A PE B 800,000m3 Hite 7V 7k
AT S AR 3.25% Hiie 7 U > 7 OFEE
B B 0.63 h>/m3 A RRITBMHE TV 7O
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BEXMREICHITS BHEOVY - FEatES
BEIVV - MUGDLEES (D 2wt LR S

AENREICHITS
BEIV Y- MGEIRERT D w L

B 331 YL—C7ICBHAEEa0 ) — M nmMELEEHTTOTIO—
AT =22 UR Y h—F &2 T ¢ 7R

2) MEE0HER

HEEtORE R . ~ L —v 7B 2Ea 7 U — MM ORAERT > o v VITERK
16,000 F LB SN, A 2 RRU TR Dimbt O34 & & L THERF S 7z 316,000 k
NZHRD LR 20 0D 1T FREEE LD n0s, Tk, &7 U — MEAEPERIT 10 f5 L
FORERHDZ L ETRIMOBERL A V KRRV TICHR T L—0 7 Tli/hanz &

WK LTV 5,

L v b=y Tk oRE=a 7 U — MG OFREEIIMGEL B> T2 IR%E
ThY, SHOMEENRIAEN D, FERIC, RIS CTHMEIMN L& a 7 U — M
A—H—F 2t HICHAEREFENE TR EDZ L TH Y ABREEENZIITHOD A
RS H D,

BE~ L=y THEHNICBT 2 EERAREa 7 ) — MU A—h—X 3 D2 L ThH
0. FD ) HLATEICTHMGEE L- 24037 7 7 v o 7P — il 8B LY g I — VIZFTHE
LTWAZEND, BEa L7 ) — MG OLJPEEHTEEINTNDL EEZ BN,
AV RRTTIZBWTH KA T THL YUY I ZOIRMICEHEOEa 7 U — ML
A =B —DFTEL T L0 B EEDO K E WETTEROUTRE T O A FE M E ﬁﬁ%ﬂﬁbfu\
L2, 5% G LEFORTERIT TCOAEENEML T B2 BND,
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4) IEMORA - ZHHERE

1) BHEERUTZOMEFRENS>DRE

BT - 7o AR E) T, Bl fEBIRRGH: (A)) <o, [ U < fEpHEo et (B) .,
ECC\ ~ L — U T BN ORE RN TH D MIDA(Malaysia Investment Development
Authority) 5 L. LLFOFEHRE AF LTz,
AARIZEIT D IEPRERIZE S T D HEIIFE LN D Z & Th Y HERFTET 572D
R IINTERNEDZ L Tholo, 72720, BRI ZRAT 2861%, MAEFT L LTO
BTN TH D,

F& 3-22 BHBEREBEMET Y VI ER

~ Lo 7 R
A B
(MIDA)
;,'f‘ﬂ %%E *ﬁ A S - 414 A 7=
o REYE (EEBRREL) | Borbn RMAYE (RS
O B IRR 72 A A T
L MIDA |23,
orsrsorpma | oo AT O e w5 -
I (AR L T Li%%MA LATOWT, AT A
B 5N | TOBGRILE @%néggw%ﬁﬁé” W,
AR | QRN BIREH | e | QIO wf?ﬁ
aE, LR | | B R A S s B
W e B G % EWOBEEOME R L %
° b ThH, FEIIH |
WHNS,

HED BHie 7Y 7

2) RREXETORE

< L—y 7 A (Ministry of Agriculture and Agro-based Industry Malaysia) ##4RL. AR
BHZBET B EOREZIT- 72,

AEBE 2 LTV A, ¥R (Department of Agriculture, DOA) N, +HE R
A4 PR (Soil Resource Management and Conservation Division) @, HERIKELF (Soil Fertility
Section) TH V. HiZFFIDOxfILFE © Ms. Asnita Abu Harirah (Principal Assistant Director) -~
7V T EIToT,

AEEFBAFR OHIEEIZ R LTIl LS. EiLo BBt HRERE L oRIZ LRI UL, v b
— VT TR BARDRKEIZH D & O LB L, BAFEICAAE L TOH2RW & OIFRIE D
iz,

7272 LBE, BEEHAE O HER 2 E O CTWAERT E D Z & TH Y | fF RIS
VBT D ATREME D B D
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% 3-23 IBHBREHMET ) U JER (BEH)

LAk e ] B R% RS
OB OILE R G, IEEHRAL IEE BT E 7283, s
EDTN
QEMILEF CH AT, RIEIRTE OFHNTEN
QAMNEL DG EPNES] - W FEHA - HEEH (Ministry of
Domestic Trade, Co-operatives and Consumerism) (Z 4 VW&
TLMEHY

HAT) Bie 70 7 (= L— 7 B34 (Ministry of Agriculture and Agro-based Industry Malaysia) &3
J (Department of Agriculture, DOA) +-BE& R4 EEEE (Soil Resource Management and Conservation Division)
THENEREFY (Soil Fertility Section) )

(A=Y O[S
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(5) TREICET 2HE

1) IL—I7DOfEE DA BIRERDH#ER

< L=V TR DB REL, 7 T REETL L AN DRMIELFRIL XL 91T,
KAREEZ L E L, WHIOMOIZRERE L, wHICINEST 2 N Th o7,

IR IS AN B, P~ L— T odeiE, 7 Z(Kedah), v U 2SN (Perlis) 72 £
HANTEWAEER DI T, 1965 A D 1980 FEEIZNT T, ¥ AEEROKE 72 /K H
TEREEEGE MR 2 (AT oL, RIEURZERM OB AL, W HIER & MfEOER{ErED &
N, ZORER, ~ L— 7 O A BEEEIE, 1970 FRIC 0% IZETDH L H 1T/ o7z,

L L2236, AKEE(FOMERSS, FIGEom Eo#x 1386 <, miEAEEZEOMONL,
N H O¥ENNZIB DT WA L 7K B AS, i 55 0978 /) e Ekkx OERIZ LY
RHHEIZ 2 D70 EORILS —ERAE LT,

b BEEREEENLE DT TN D 3 XD EGER LD, FE, R 2IREOBLE
O BUFFISABEIREL 2 48 1T, 2000 A RIZ A>T, T AAPE B3k~ icm EL TS, LovL
RS, R —0a AEHET, BETLH X AN N T ANLOMAKRERH Y, <L
— T O AEFER L TE D X9 2k Tl SR U0, £o AR
FELWZEREIZED, 2012 FF0 3 X AFEFRILT35%IZHE E Y | I 65%~80% THER L
TW5,
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= 324 TL—F7DIEE. 2004 £~2013 &F

Main season, Off season &t Main season Off season
AIEE | IR (W AE | RKRAE | REE | FHR (W OAE | XKE  REE O FHIR (W EE | ZKAE
& (ha) = = (1) = (1) & (ha) = = (1) EE (1) | #H(ha) = = (1) EE (t)
(kg/ha) (kg/ha) (kg/ha)

2004 | 667,310 | 3,434 2,291,352 | 1,467,052 | 415,657 | 3,079 1,279,751 | 819,360 251,653 | 3,966 997,989 647,692
2005 | 666,823 | 3,471 2,314,378 | 1,490,015 | 417,176 | 3,182 1,327,633 | 849,691 249,647 | 3,953 986,745 640,324
2006 | 676,034 | 3,236 2,187,519 | 1,407,221 | 419,468 | 2,799 1,174,229 | 749,270 256,566 | 3,949 1,013,290 | 657,951
2007 | 676,111 | 3,514 2,375,604 | 1,530,971 | 415,791 | 3,172 1,318,972 | 844,945 260,320 | 4,059 1,056,631 | 686,026
2008 | 656,602 | 3,584 2,353,036 | 1,516,474 | 399,614 | 3,250 1,298,817 | 832,167 256,988 | 4,102 1,054,219 | 684,307
2009 | 674,928 | 3,720 2,511,043 | 1,620,256 | 412,401 | 3,366 1,388,177 | 891,273 262,527 | 4,277 1,122,865 | 728,983
2010 | 677,884 | 3,636 2,464,831 | 1,588,456 | 416,881 | 3,381 1,409,661 | 903,633 261,003 | 4,043 1,055,170 | 684,823
2011 | 687,940 | 3,748 2,578,519 | 1,661,260 | 421,269 | 3,356 1,413,962 | 904,986 266,671 | 4,367 1,164,558 | 756,274
2012 | 684,545 | 3,797 2,599,382 | 1,674,981 | 430,182 | 3,386 1,456,520 | 932,802 254,363 | 4,493 1,142,862 | 742,179
2013 | 674,332 | 3,879 2,615,845 | 1,685,236 | 427,356 | 3,372 1,440,845 | 922,146 246,976 | 4,758 1,175,000 | 763,090
TEL) BUED D LK EA~OHEIE, v L —2 T OfFA, 64.0%~65.0%
7% 2) Main season FRI{E, Off season B2H1E (REMERE (/K /)
1 3) Main season & Off season D HLER(T, [HFE THI 60% : 40%., HALINE T 43% : 57%

HFT) JABATAN PERTANIAN SEMENANJUNG MALAYSIA (Department of Agriculture Peninsular Malaysia)

2013] Table B1
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& 325 FEIL—L7ICETHIMAOTmEREERE (R, &5, 24

All Seasons Main Season 2012/2013 Off Season 2013

XEIL—I7 | KHE Higm | KB\ | &XEEE | &E | KEE | REmE | RS
D FAEX B & E i E
1/100% | (ha) (ha) (ha) % (ha) (ha) %
JOHOR 15 2,960 1,931 1,525 79.0 [1,931 1,435 74.3
KEDAH 1.9 210,327 | 112,858 | 104,205 | 92.3 | 112,858 | 106,122 94.0
KELANTAN 1.2 56,280 | 47,837 | 40,746 85.2 | 47,837 | 15,534 325
MELAKA 0.7 2,783 3,800 1,424 37.5 | 3,800 1,359 35.8
N. SEMBILAN |1 1,986 2,062 1,062 51.5 | 2,062 924 44.8
PAHANG 1.2 10,357 | 8,675 5,955 68.6 | 8,675 4,402 50.7
PERAK 1.9 81,636 | 43,276 | 41,030 94.8 | 43,276 | 40,606 93.8
PERLIS 2 52,085 | 26,090 | 26,031 99.8 | 26,090 | 26,054 99.9
P. PINANG 2 25,564 | 12,782 | 12,782 100.0 | 12,782 | 12,782 100.0
SELANGOR 2 37,833 | 19,021 | 18,899 99.4 | 19,021 | 18,934 99.5
TERENGGANU | 1.7 19,279 | 11,550 | 11,387 98.6 | 11,550 | 7,892 68.3
SEM. 1.7 501,090 | 289,882 | 265,046.0 | 91.4 | 289,882 | 236,044.0 | 81.4
MALAYSIA

HFT) JABATAN PERTANIAN SEMENANJUNG MALAYSIA (Department of Agriculture Peninsular Malaysia)
TPERANGKAAN PADI MALAYSIA (Paddy Statistics of Malaysia) 2013] Table Al

AADABRERET HD . v L= T BNOFEDO 2 A DOAEFERROILY LA LD |
2000 AR D FRAESEAEA 40 T~ X — /L% 2015 4 ROA R EFER) 70 T~ #—)L
&L R 3%55, JERLTE TS,

ZHUZHEW, a AEPFERBFELFML TR Y EHiTD 2013 FOMARESR 2,616 T ko>
5, 2014 2,645 & 16%IEMAER LT D,

7B, FHERHC A A DEPFEESCHE RN RSN TVDEN, 20k L ba 2 OEEOH
D Forid, BAREBRRD SICEENSMLETHD, BARICBWTARERIL, LARREDT-
W, LROERICHE— SN TS, —F., v L —3 T a0 0 a A EERERIT, LK
THHELTWDHZ D, W(Paddy)EEN XM TH Y, LAEELIFLINTHDLGE
W%, WWHE LT-#2ICHaE L C IRIEATE T X 57K50 15%LL T BHARMFE (Vv A= K)
THAREOWIL, FHHITH 100kg— %2k 80kg—HE Kk Kk 7T0kg L7258, ~ L — 7 O
A EE BRI E & LRI E DEHE T D & 100kg O (f > T 1 B 2K) 1d, %K 64.0kg
~65.0kg &, BRI E Y AR, ZAUIEKRZ W ERFE LTV D & EbiLs,
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2) ARAHICKDEREREREFEMFOMAA

~ LY TEIHTKRO BRREER BT 5720, BIFEEE T OEEAMIZ LD 1965 FEE)
5 1980 4EEHIZANT T, HAD ODA I LD & LAERRC/KEE 70 & /K MTERERL i 24772\, A%
WAt 72 EATRA 7 RN 2 BB & 2T 7e 0 B ELD AFL, KREBUEAREHIHS DT Rk 2 1 7=,
Z OBl & L C, ~ L— 3 T EUFIE, 4,000ha DL EOFEREF M, EFEE
BUR CRAfFAEEHE & 38 D - il 4. BB Hitr (Granary Areas) & L, R3ERGHT B BN
TRLTWD, ZAMAIX8 A Y, LLFICZDARIZTRT,

» MADA : Muda Agricultural Development Authority

» KADA : Kemubu Agricultural Development Authority

» KERIAN : Kerian Integrated Agricultural Development Area

» BLS : Barat Laut Selangor Integrated Agricultural Development Area

» P.Pinang : Pulau Pinang Integrated Agricultural Development Area

»  Seberang Perak : Seberang Perak Integrated Agricultural Development Area

» KETARA : Northern Terengganu Integrated Agricultural Development Area

» Kemasin Semerak : Kemasin Semerak Integrated Agricultural Development Area

> (IADA : Integrated Agricultural Development Area)

% 3-26 FHAHE(Granary area)(Z§ T B FEfE
e HIEEE | 2K | IRE WEEE®M) | ZKREEE(®)
(ha) teZE | (kg/ha)

MADA 187,413 50.8 |5,026 941,889 612,228
KADA 38,641 105 | 4,136 159,800 103,870
IADA KERIAN 41,955 114 | 4,495 188,586 122,581
IADA BLS 37,833 10.2 | 6,280 237,594 154,436
IADA P. PINANG 20,610 5.6 9,841 120,383 78,249
IADA SEB. PERAK | 27,686 75 4,552 126,027 81,918
IADA KETARA 9,752 2.6 5,549 54,114 35,175
IADA KEM. 5,383 15 3,495 18,815 12,229
SEMERAK
a&t 369,273 100.0 | 5,002 1,847,208 1,200,686

HiFT) JABATAN PERTANIAN SEMENANJUNG MALAYSIA (Department of Agriculture Peninsular Malaysia)

TPERANGKAAN PADI MALAYSIA (Paddy Statistics of Malaysia) 2013 Table A6
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PETA KAWASAN PADI

Petunjuk

Map of Paddy Area
209,000 300,000 420000 59,000 500,000 700,000
1 L 1 1 1 i ]
KAWASAN TANAMAN PADI

- Kawasan Tanaman Padi

SEMENANJUNG MALAYSIA

RN 6500 130000 Netern -

T
400,000

20,000 300,000 #0000 500,50 809,000 T00.000
Punca : Bahagian Pengurusan Tanah
Jabatan Pertanian, Semenanjung Malaysia
Source : Soil Management Division

Department of Agriculture, Peninsular

3N I L= THETRORESE

HFT) JABATAN PERTANIAN SEMENANJUNG MALAYSIA (Department of Agriculture Peninsular Malaysia)
[PERANGKAAN PADI MALAYSIA (Paddy Statistics of Malaysia) 2013 piii
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3) MIEDEHESE

O%tE (BEAAR) LER

1970 FRUT~ L— 7 O7K BRI OFEREHK, B RERE E-ORBE Hic RIS, BARD
ODA BT/ L7z Z L IXRNCIR 7223, ZORBE A S =l Hikid, B ZIC k54
FIFIEEAMT Ch oo, LU D, KHEEEIZHEHS, BIEEICEET 257873072
KB DRI B L U, BERMRR OB S 72 A OFG L, BT & E 52, mm*%@
T D EFEREED, 80 FRICAV K LIZU Dz, & L To0 FRADITIL, EHFALENIZ
EE L, MIEHE W& bz oT,

L LS AREIOME CHM AN 7 7% 7 o I — VRO Jeite i) 22 i ey ¢
IO T RIS FIEIL, BEDO BARTITObR TW5 X 5 7, KDL SHE 2 0 Wik & |
U7z, B Z B 7 EMMThN T Z L s, A%, IER BRI & LT HAE 2 3352
B TEHRTDHMEHESIND,

QR

KAKHOE AL, MO DITHRIENEE 0, HEICEREG DO R WX H 12, IRk -> T
RUWRED G £ 2 i N UNHE T DA 2 B3E T ETH D,

—J7, A AOFIEHIMIL 90 A~120 0 (AT LZ 150 H) THLZ b, —F%
U CREDIRIE T, RS L 0 KDL B R ISR C X 23556 M 2 [IFEE 23 /)
HRThY, ~L—y 7 TEI02HENMTOITWS, 2 IEOEMIIX, EEILHO~ 1L —
T RO KRB E#AR CIrx. lEE (Main Season) 75§ 9H~2 AThHY., wHfE (Off
Season) N4 H~9 H TH D, £7-. 77T T 0 F— LIS B O FgEHE: o 3
BRiGClx, 1~2 W AW, WEIER 8 A~1 H, WHIfER 2 A~7T A Th o7z,

QBN E

HALHAE S 72 0 IR, BT 2004 4EORNHIMETHI 3.08 hfha D, FEE2IBH T &
[ L. 2013 EDFZIAMETITHI 4.76 +fha & 72> T\ 5, HHUZ X A H DW=, H
Brieffio =, ®IiZ z%@mmkawmm RAEFKH 72 EORIERIEEL £ & OTHETH
%6 b o5, BN FRE/REA 8 HiF DX R, 2013 FFlZHB\\WT 5 by (HRTEH
5m7~»%k@mw@%@tﬁmm%/m&mmﬁumamzbwm&@ofwéo

@ IEmEIE

I ADHEREN, ERFICLVIETFTLL TV DREZUET D720, v L—V TENOH
FED 2 A OAEPFERTRO Y FLAIZ XV | 2014 4 679,315ha, 2015 =D FIA B AL HAEHD 70
T H—)L L HERSRBEIER L TE TV

ZAUZTE, zfiﬁﬁﬁﬁﬁﬁMLTkD [EAT D 2013 FOMAE SR 2,604 T )y
5. 2014 42,645 T h o & 1.6%HIMNER L TWDE,

8 RN L 0 EER A Y . 2014 FEOAEFER DS 2,849 F k2T 2015 4E A 3,322 F R . 16.6%DITRE L
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B, BREEEHI 2 A DA FERCHE RN/ RINTODEN, ZOREMEL 2D a X DEED
WY FRICEETHILEND D, HARICBITHEEEDOFRIL, KB TH LD T,
VROEREITHE— SN TWD, —FH., v L — T 2800 o A EFERERRIL., FEE TR
BLTWDHZ D, W(Paddy) EEN KN THD (ZAEENIFLEINTHIEALH
%), KHETE-S =ML, BEOKLN 20%~23% TILHE « Jighk S 7-#%I10, FOMIT, Him
OHTH L C O ISR U 72V VK Sy 15% R BE ISR S, BICHIIE Y S C&kizib
JESHT IS LK E A L CEKRTIRGE S D, BARGSHEE (Vv R=7K) THAREDOHIL,
SRR 100kg— 2K 80kg— 45K 11K 70kg & EEN AT, ~L— T OEAE. it
FORUNE L ZRINENSFHET S &, 100kg DR (f 5 1 B 2K) 1%, ZK 64.0kg~65.0kg
ELHBREDNED, BERSZNZ ERNFNLTWD EEbRS, ZOXKE AKICEXT
L&, BT 10%~15%HEENHD Z L, I LI-HEDOB L2 o HEEIIEL Z
Ll b,

4) FREHIBDRERE

¥ L= TICB T DM O ETERE L LR, AIBIERIERE.. KEIBRERE. £
DOf ARFEIRBIEDO R E < 3FEHICH T B D,

ONRETRERR

AKEBRORREL 7 ARG E T A DAT 9 05 U] =2 23 0B D TS O B Nt % 2
AT 2RFIIR< (AARDRERIZ, BUEO/NSWHERFE THH sk ) b B IEEE—
X WEVERE COBBEATTAT 25805\, 2 b7 2 —LFENSEEIC, &
BB LTRET DL AN RN TH 5,

QRRE L EFTEE

8 FAHE D 1 > MADA #i#:125H A Muda HilikiZ, ~ L — > TRRIEOB L FE0% 5D
HIEEOEFERZEDREMIEE T, F 2 CIT KRB EMARENBR SN TEY . BRI
BhHE L TOMNMBESITOLY) THHD,

Q% Dith BFEHITEE

K HIZIK 2 i B OEZK 9~ 2 SR % 23 < | FR D AREF I B2 727K & | RNZK DT - T
WA RAKHED, b —TIZF%EL DX 72/KET, EICAFHEAO 2 AALPEEITH
FEREER TlE, S EEOBBILITEA TR L 1IFE A EDEEE AMEETIT- C
W5, o T, EEFEEL e & OFILEAMTOMESRS D7 < BLEESH 720 OIE S D72 < e
S>TW5D, £7o, MDD T, RO RWREINZ TGN RN LD | Filgk
BoOME ETiE. ZOFRKBEEEIZ, main =X EEICSEEN WD, £, [LRETHE
HCIE, Z2ICEDRRERNDERICT I (bH) K3, e LT Ttng,

TWbHEEL H D, (DEPARTMENT OF STATISTICS MALAYSIA  “PRESS RELEASE
SELECTED AGRICULTURAL INDICATORS, MALAYSIA 2015” “PRESS RELEASE
SELECTED AGRICULTURAL INDICATORS, MALAYSIA, 2016”)
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5) avik3943—

1970 AR LARE . RAUEEIRIZ & 2 BAEE OB L TORIZHE:, 80 FARITITIE, mEE
DFEWVEM T 7 2 —%F5o T, B AEEZFETA S FEFMEE R BN, OB TRO
BED ABETHED L L CWTRFEDN, BHREEEZ L OELR BT 2, B AN EE L. &
W2, REID A XA e N—=_R2AZ = XD INHEEE G ADN—MIb LT, Z DIFFEREAZE
Fra, L=V T TRz b T X —LEEATND,

a2 R T E =, OB E ITA T 5 7200 O/NBREEE I D, 5~6 flADIEE 7 L
— T AT ORREOREVERELH L, — KIS, TEROA—FT —2ESEL N L TEE L
TWAHEEDREZN,

6) KOt

<~ L—TIIBIT 5 KOMitgiL. AARICIZZR W, BeKkORAEES T, 5%, 10%. 15%i&
AT L— RBFENTEY . KO0 5%IRBAKD B b afliks Th 5,

%R 327 R L—2 7128150 A O

JL—F I Mt fffs H AP ik
15% K18 A K RM 17/10kg 486 [1/10kg
10% K18 A K RM 24/10kg 686 ['1/10kg
5061 KR A K RM26/10kg 743 1'/10kg

) #5H L — hi% 10,000 J =RM350
HiFT) Paddy and Rice Regulatory Section, Ministry of Agriculture and Agro-Based Industry, Malaysia

A A K, NI TFLKOMiE LT D &, XA KL RN T LN TH Y . = Offikk
I~ L— TERNED 7 L— R EMEKRER 5% & F&IC 72 > T\ b,

7) BBMEMREEMOHE

~ L — U T HIFIKO B Em ET5B0RE L > TEBD, TORE 2R E LT, /M
FERRRERZICHR LT, fakEs CEM T 2 ikt 2 EE TG LT\ D, 2 oMHa AT,
BURN DSR2 N DIEA L, BB BRICHHGT 5 N TH 5,

L7eo T, AEME~ L— 7 OREICE LT 5 72D, EEZ2 AT 2 BUt OFéE
NEBHHEAS B A S DN RO W TER 215 5585 71 % L (KNHIBERIIC K 2 AR CTRd
72 E), BUSOBW EFIEEO 1 IR WVIAT Z ERMETHA D,

AEEELIAN D B SERE I 70 & O REEB ML, KKK TH 5 Z &0 b RS LA TH U |
JEE e S D K5 REFZ TIXEARAETHDL, —FH., Bilcar b7 72— ((E¥EEA
EF) L DREAMEEN e Z b, BAD L 5 e BRI RZEDEEEWEZ AT 5 X
O IR R OE KITE LN TH A S,
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8) WE~DT ) HIEMOFIA

[EN7. O FREVERF 2T (Rice Research Center, MARDI) Z 35 L, FT& @ Dr. Zainal Abidin Hassan
WCHE LIZE ZA, v L= T ORMETIE, £ IEEHIE L L TnienwbnZ & Th
ST,

VRO, v L= TR T DRE~DORNRZ MR T D72 BRETENFZEFTIZ IV T
HENZ LD FRERBRICOWTH R LI L 2 A, T I Thr LD L ThoT,
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(6) TERJEICEYT HHRE

1) HRAOBERELE YL - T OEEREDER

R ORTHEAPERZ 5 RETHERT 2 & 7 VT RENEAEEROR 9 E %2 5 CE
BN 2\, WIRE LTIE, FRICkE ERIHAEEN S, 7TV T Ok ERAFEREDH T,
ORI AETERE DK 60% % HD 5,

TS OFTHAEFE RIE 10 R & TR 2 (51N L T 0 | FRICITAERe FRRTH 2y
MLTW5D,

& 3-28 HADSKEICKETLEIERFE FELBE - BLEE) £EE (L)

2004 2006 2008 2010 2012 2013
Inland
546,229 739,383 928,296 | 1,273,583 | 1,467,979 | 1,594,069
aquaculture
Africa | Mariculture 12,659 15,096 14,632 12,858 17,408 21,539
Subtotal 558,888 754,480 942,929 | 1,286,441 | 1485387 | 1,615,608
Inland
732,546 752,019 828,429 977,186 959,599 986,017
aquaculture
America | Mariculture 1,410,204 | 1,616,511 | 1,673,956 | 1,604,020 | 2,018,361 | 2,082,738
Subtotal 2,142,750 | 2,368,530 | 2,502,386 | 2,581,206 | 2,977,959 | 3,068,755
Inland 22,792,152 | 26,045.457 | 30,187,149 | 34,065,292 | 39,065,422 | 41,645,016
aquaculture
Asia Mariculture | 14,102,439 | 15,734,314 | 16,813,938 | 18,375,080 | 19,890,348 | 20,901,648
Subtotal 36,894,501 | 41,779,771 | 47,001,087 | 52,440,372 | 58,955,770 | 62,546,664
Inland 468204 | 442,954 | 478623 | 466,615 | 461,480 | 455722
aquaculture
Europe | Mariculture 1,704,980 | 1,749,764 | 1,851,427 | 2,077,363 | 2415246 | 2,325,403
Subtotal 2,173,184 | 2,192,718 | 2,330,050 | 2,543,978 | 2,876,726 | 2,781,125
Inland 1,546 2392 2217 3,691 4,231 4,042
aquaculture
Oceania | Mariculture 137,899 158,397 172,839 181,957 177,226 173,653
Subtotal 139,445 160,789 175,056 185,648 181,458 177,695
Inland 24,540,677 | 27,982,205 | 32,424,714 | 36,786,367 | 41,958,711 | 44,684,866
aquaculture
World | Mariculture | 17,368,181 | 19,274,082 | 20,526,792 | 22,251,278 | 24,518,589 | 25,504,981
Subtotal 41,908,857 | 47,256,287 | 52,951,509 | 59,037,646 | 66,477,300 | 70,189,848

Hi7T) FAO [Global Aquaculture Production statistics database updated to 2013, Summary information |
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W2, =, H=rp PHBSEOFAEPERED FA7 10 D EE TRIORT, KE. 42 K.
Bk ELIAMEIT T OENEL ZHH TS, ~ L — TR ONENELR D720,
ZORITITH TRV, P10 DENCALAERLEEZ NS,

® 3-29 HRDIE - Hh= (BKE) JE LA 10 HhE

Inland Aquaculture (t) Mariculture (t)
China 2,429,437 | 94.0% China 1,340,218 | 32.5%
Bangladesh 50,156 1.9% Indonesia 636,167 15.4%
USA 48,567 1.9% Viet Nam 553,701 | 13.4%
Thailand 18,500 0.7% Thailand 329,135 8.0%
Taiwan 13,643 0.5% Ecuador 304,000 7.4%
India 7,100 0.3% India 290,200 7.0%
Egypt 5,856 0.2% Mexico 120,585 2.9%
Viet Nam 4,759 0.2% Bangladesh 90,105 2.2%
Indonesia 3,387 0.1% Philippines 75,499 1.8%
Myanmar 872 0.0% Brazil 64,669 1.6%
Others 1,691 0.1% Others 323,432 7.8%
WORLD 2,583,968 | 100.0% WORLD 4,127,710 | 100.0%

Hi7T) FAO [Global Aquaculture Production statistics database updated to 2013, Summary information |

~ L=V T OFGHREAFER - AFEEE L TORIIRT, AERIL, 2012 4128 63 1
ko, 20134 IZHIB3 T R ThH D, T ERAAIL., VA/KEFH (Brackish-water) DAFE &I

GERTVD,
F 330 YL—CTICBITABBARAXDEEERVEELE
2012 & 2013 £
H£EE() AEPEFA(RM) | EEE(Y) | EEFERM) | £EEE (M)

Freshwater 163,757 992,385,860 | 132,892 | 880,451,546 | 26,413,546,380
Brackish-water | 139,130 1,566,776,160 | 127,881 | 1,538,831,510 | 46,164,945,300
Total Food 302,886 2,559,162,020 | 260,774 | 2,419,283,056 | 72,578,491,680
an‘ﬁzgg“re 331,490.00 | 198,938,170 | 269,431.20 | 269,431,200 | 8,082,936,000
Grand Total 634,376.32 | 2,758,100,190 | 530,205.04 | 2,688,714,256 | 80,661,143,000

1) e B3R, b EFRIEOSEHE

E2) RMIZwL—y7 ¥y b, 28T IRM=30 [ & L CTHE,
HAT) ~ L —3 7 /KR TPERANGKAAN, TAHUNAN PERIKANAN 2013(Annual
Production and Value of Aquaculture Malaysia, 2013
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2013 fEDYKEGE L VUK A LT 5 &, AERITIZERBE TH DM, £ DA pERH
V%, VUKETEO J7 ISR BIED 2 5 < RE L, ZFORZRERIL, Marin prawn (2535 S
AL DAMRE DT A A OAFEFICHRT 5, /ST A A D kg H7- 0 k%, AR T 447
M., 77 v 7 %A J—(Giant Freshwater Prawn)iZ, #J 1,000 F, —#HIZHF 2250 I TH %,
VFUKBIEON, FERWZAEEREITN 10 7 b &0 | e RFEJEOAFER FAL 10 2 E D
KT, AFT RS TALINLET D,

z 331 RKBEREDEESRUVLEEL
2012 & 2013 £
EES() | AEFERM) | £E=(G) | AZEFRMO000) | £ELE(TFH)
(Freshwater Catfish) | 46523 | 166,954 50,534 208,587 6,257,599
(Red Tilapia) 38842 | 298,148 33,437 259,473 7,784,175
(River Catfish) 18,389 | 147,722 13,914 138,240 4,147,214
(Black Tilapia) 12,713 74,278 9,337 59,874 1,796,232
(Giant Freshwater | ,, 5 10,665 457 13,934 418,023
Prawn)
(Others) 46,877 | 294,619 25214 200,343 6,010,303
Grand Total 163,757 | 992,386 132892 | 880,452 26,413,547

1) e LAERE, bR ERGEOAFHE

E2) RMiZ=L—v7 Y ¥y b, AT IRM=30 [ & L THE,

AT ~ L — 7 /KR TPERANGKAAN, TAHUNAN PERIKANAN 2013(Annual Fisheries Statistics) |
Production and Value of Freshwater Aquaculture, Malaysia, 2013

* 332 AKEBREDEEERUVEER
2012 £ 2013 4
HEEE) | APEFERM) | £EE() | AEEFHERMO00) | AFEZEFR)
(Marine Prawn) 55,575 756,200 49,963 828,666 24,859,965
(Cockles) 42,132 70,007 40,172 68,136 2,044,092
(Marine Fish) 37,592 726,700 35,272 629,053 18,871,601
(Mussels) 2,306 1,481 1,071 1,031 30,921
(Others Crustacean) | 805 6,387 798 5,900 177,004
(Others) 719 6,001 605 6,045 181,363
Grand Total 139,130 | 1,566,776 127,881 1,538,832 46,164,945

E1) i ERGE, M EREOSTHE
H2) RMiZ~L—y 7V rXy b, &L 1IRM=30 M & L CHE,

HAET) ~ L —3 7 /KR TPERANGKAAN, TAHUNAN PERIKANAN 2013(Annual Fisheries Statistics) |
Production and Value of Brackishwater Aquaculture, Malaysia, 2013

LI~ L= 72T MBI OFRFRAPE R A ", BILDORE A7 I, e~ L —
7 ClE, ¥~ 7 v BWEEIZHE L7z, Pulau Pinang, Perak, Selangor ® 3173, = L CTH~L—
L7 C, Sarawak, Sabah JNZ23EA TH 5,
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'MALAYSIA Jadual( Table) 1.9

ANGGARAN PENGELUARAN AKUAKULTUR MENGIKUT NEGERI DAN SISTEM TE 2014
ESTIMATED AQUACULTURE PRODUCTION BY STATE AND CULTURE SYSTEM, 2014

(TAN METRIK/TONNES )

e —

Air Tawar (Freshwater) Air Payau (Brackishwater)
o ., . , < “‘é E g § Jumlah
&9 § < s 8 o g~ |8¢ 3 5= Besar
Negeri £ N oy E 5 2 SHIE= s Jumllah £ B 3 bl b= s w o B n G luml?h
o E3 £ %8 w Sk | ws Kecil = %8 t5|285| §2 ag Eg = Kecil Grand
e 135 2= | 28 | =5 | 28|89 | @b 3$ e e [fxlwcfl o8 | $3 |2 22 Sub- Total
¥ Q 0w = [ 3] [ W > T o ¥ Q 00 = €6 QO ¥ a () £
LS 0 £ £ £ c £ g 0 w5 |82 O 23 5%
X < L ® S ga Total c2|B S (7] g9 Total
3 X =& LS 5% |€ 8 Y
[} A 3
s |¥ @ 3]
Q g
v
Perlis 203.27 - 0.74 102.68 - - 306.69 109.89 - - - - 109.89 416.58
Kedah 4,24521 - 74.56 5231 - - 4,372.08 2,888.28 1,145.88 - - 192.50 - 0.24 - 4,226.90 8,598.97
Pulau Pinang 4,737.47 - - 83.68 - - 4,821.15 | 29,979.97 | 25,907.99 - - 7,330.76 - 10.38 - 63,229.10 | 68,050.25
Perak 13,216.18 | 6,931.96 3,585.16 823.34 2.74 2.69 24,562.07 6,164.39 3,173.97 - - 22,866.57 3.00 8.65 - 32,216.58 | 56,778.65
Selangor 13,187.42 399.71 45.62 | 2,266.72 - - 15,899.47 6,694.88 1,673.14 - - 10,035.15 - - 18,403.18 | 34,302.65
Negeri Sembila]  6,018.39 - 68.81 556.35 16.55 - 6,660.10 929.45 4.35 - - - - - - 933.80 7,593.90
Melaka 7,451.54 - 3.17 269.51 79.55 - 7,803.77 191.42 45.00 - - - - - - 236.42 8,040.19
Johor 9,131.13 - 41.97 22.40 - - 9,195.50 5,519.79 6,490.01 - - 29.40 [ 1,405.48 - - 13,444.68 | 22,640.18
Pahang 5,563.85 4.95 5,445.59 344.61 - - 11,359.00 4,110.50 72.18 - - - 3.94 - - 4,186.62 | 15,545.62
Terengganu 382.12 - 321119 | 13576 | 660.78 - 4,389.85 | 3,000.80 63146 | 7.08 - - - 12.14 - 3,651.48 8,041.33
Kelantan 1,987.55 - 696.92 87.12 76.55 | 147.30 2,995.44 282.89 1,010.55 - - - - 21.53 - 1,314.97 4,310.41
Sarawak 9,081.01 - 1,176.00 89.00 - - 10,346.01 | 4,514.22 486.00 | 9.00 - - - - - 5,009.22 [ 15,355.23
Sabah 3,907.69 - 26.53 81.16 - - 4,015.38 | 19,050.10 1,510.00 | 20.89 | 172.31 - 248 | 727.42| 245,332.80 | 266,816.00 | 270,831.38
W.P. Labuan - - - 3.82 1.08 - 4.90 - 4.65 - - - - - - 4.65 9.55
Jumlah/Total | 79,112.83 | 7,336.62 | 14,376.25 | 4,918.46 | 837.25 | 149.99 | 106,731.41 | 83,436.57 | 42,155.18 | 36.97 | 172.31 | 40,454.38 | 1,414.90 | 780.36 | 245,332.80 | 413,783.48 | 520,514.88

333 YL—YTITHBITFHMADEESE
tHFT) Perangkaan Tahunan Perikanan 2014 (Annual Fisheries Statistics) 12. Penulisan (http://www.dof.gov.my/index.php/pages/view/2600)
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2) 377 MIERERMAE

DYSTHMDITEBRELDOREE

—RENZ~ L= TSRS D T ERIEF T RE OTRRICS U TLLU T O 3 IS8T
LT ENTED,

A) BIEMZFTA L, HERSCEEZIA L, 2ot 3 2 Mar MO MBI,

B) FEIEMUIFTA T 520, HEACENL, RIIDOEENEG L. i b £ OBEEE ) 5] &
W, #AEMPTAE L, S EROMEES 250 FIERER,

C) Il ERIEMAERICHKE L, BOORE T ERIELFEmL, INE LD
WRIEBAT O, KM RS RINIEHR, FIGOEBIERITEM T @#H T1T o,

722, 7 U ZINZEIT 5 = EEBIHFEEOLA L, AR A R > TV D, ﬁ???
PN T, BIHIESEIRELO B B9 5 BUT R O BRFE A I UK EEBHIE A3 B Al ak 4 % i L
TRV REEZENZ OFGERER 28V T FEHEI ié@ﬁ®$?@@%mfﬁ0TV50
PZ 07 MNTIE. 29 LEEBIRFRBE ST 2 TEOM B OBIEFEEVEN L OEE&Z 5D T
%, igRFER L LTiX, KFO I[SEAHORSE (HARAR]) ) <°. [CCK (Central Coldstrage
Kuching Sdn. Bhd. (CCK)) | “£23% 5,

B, ERTA L LTHBE LT/ INEIEE . B I30R0 s EE L T D,

X 3-34 93570 MDEFEM
HAT) B—X AT —)L RUA Ry

/\IEHJL7Uﬁl‘ﬁf@nﬂﬁfnﬁ?ﬂbtit%ﬁ%%i EReo A TSNS FRIEEES
T, A LI, 2 R R L7 e L W T o -, oA R
50m X60m. MifE 3,000m2 23, 4#id 0. KEMHT DK E . HEAKOLE & T
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1 HAMZFE L TWD

FIHT DI NT AL T, HAZANTHOLLZE 3 » H 90 H CTINEST S, Fhith o
ZIEH LUWARKZ EICHiR L. fif RT3 » A T2200% AN H 5 L2z LTn5b, K~
DFRFEAFFAITE T OKES — 6 T, Y HFNORICEEFHL TV D

INFERL DR & MR OFRER, H LUWAKIEDY oI, Lz 1+ AT, FRoEE)E
Hix, 2—3M0ETHD, = HIHEGEE T, FESHRNE S| HEL TV,

TH X HERBRIRHCIGEL TV DERE L VAL T D HAEZEAT D202
[A—3F OV ZWATHEMED, LITY 22T W5,

Hefa 1L d 72 ik X RM 0.017 (0.51 ), = DAfikk1L RM 5/kg (150 [/kg) T - 7=,

QFEEAT Y DORBERR

I U O EEEHOY OEFEFEE L, TGOLD COIN SARAWAK SDN. BHD. |, [SEA
PARTY INTERNATIONAL CO., LTD.] 72 &m—h L ¥Eoft, oo [CP), [FLoF
N ZREBHND D,

—J5 ., BHEH T OEHEOMRIEEF X, Hillix 2 ICHZAAELTE Y, HRADE L O
BT T 2GBTS 2560, KADE WY EEN= I ZIIE L TWDIEERH D,

QEIEREXIZH T HRH

Yelg~ L= TR D PREERET, AW IERBLER i 12OV C ik, BOD100ppm, #r
HLOMWEE i X BOD50ppm &, 2FFHOEAEL 72> TV D,

—Ji. PR BT U IMOE~ L— T IIHE2EE L <. —f BOD20ppm TH 5,
PAEWEOHERIZ I THY | B O%HA, ST ANEOBRENHLWELHD | B
<HESFINTND,

@EE M D FE X ERDERE

a) BIEMDEIRAE

T B K DM OFI Y A 7 uid, MR £ T T EITHbR L7oRBB &Iz, 7k
FIFAKEED . M2 % AL (50 JB/m2 AHEEE STV D, LavL, 150 PE/m2 $ Ol
EFRELHY) BELE0 B, HBEALRNLE T,

KT EICED L, BIHMOKEZRE 2N O AU L, [HEZ T, thofdens (|5
DEFEAD) BEERCT EDWHE R EDRAT v U EEDRNG, AT v VD Ao TKELEH
WZHEKT 2 Z LI ko TGt Z S WICHBR L, 20%, LIZH K F LT D, IROFE:
R D,

AT IR DR TUR, REREH LR BRI O ES THED I LD, FREE
SR WA EFE I, MO AK DTGV R R Z . FHEEFED ) U T THEML TN D
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b) EiEH DD KEFILSE

FIET oML, D LK L, B LK ZAfG L TIPS AE T DR 2 R
LoD, KEEHERL TV D, BAEHIRET, B 21390 HEIC, MoK 2 EANED L%
B 200% L RELESND, BAMOHK LTAKIZ, BNCHE SN LB A>T, KE

= IEN

KEx 7 V795 89 TRBSUIH ML 842 L THEKRT %, 16> T, FhgMom, =
DIEHIZ S AKEF M D LETH D,

336 MFDRS YD
HAF) m—% AT — )L KU A R 80
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c) KEFLEM

KB HEALH 2 B L7 2 BR O R 2 LUT ISR, Z ORER TIE 2 < OKEHE LA
MEnierew, B R AR Lo, kS oK Er bR 2R LT,

& 3-33 HSTUMPE - B T4 BIEICE T HERER

hmES B1 B2 B3 B4 B5
FCR 1.49 1.49 1.49 1.49 1.49
IR = (kg) 8686.55 11611.85 12198.45 11190.36 9896.65

I )G =! 2009/11/18 | 2009/11/18 | 2009/11/18 | 2009/11/14 | 2009/11/14

?ﬂ AR I H 2010/3/25 2010/4/7 2010/4/9 2010/4/8 |  2010/3/26

) EIEHAR (B) 128 141 143 146 133
T¥H A X(g) 18.59 20.74 21.66 19.08 19.18
EFE 0.7963 0.919 0.8951 0.8077 0.629

55 {fi (RM) 91659.73 | 127601.26 | 136682.97 | 118837.17 | 105968.32
iEE 8215.41 8529.02 8808.14 10165.26 11485.32
Gk 48425.2 64322.85 67955.82 62381.94 55170.98
FhnEl 1703.53 1810.63 1430.23 1664.03 1740.73
Marble Powder 240 288 240 318
Biolime
Bio-1D0/02

2R powder

(RM) EDTA 58.75 58.75 58.75 58.75 58.75
Tea Seed Cake 280 280 280 280 280
Zymetime 28
Biotime 405 435 375 405 390
Biochip 135 202.5 1125 67.5 90
Mirade Lime 201.6 163.2 220.8 201.6 220.8
Aquazyme 383.18 383.18 383.18 383.18 383.18

FHF 2 (RM) 33315.59 52938.76 58488.78 44625.94 37571.29

HAD) B—Z AT =L RUA Ry

R T Sz ERTINE OB 2 TR ITRT,
= 3-34 HMBIOFEFES &L VI

YL B LEZE

Bio-1D0/O2 powder )
: : pH EREEH

Mirade Lime

Tea Seed Cake MAAATZBEEERT  EEYHRED#F,

Biolime

Zymetime . . ) .

m— NOFUTEFE>TRSYSEMRLTHLL, KESET DBEMEH.
iochip

Aguazyme

HAD) 0—Z AT =L RUA R v
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3) NF AL EBFEMZHITHAEMEREILER (IL—27 5790 - o €5
S —VBAIEEBERFSATIL)

OREBRGE

a) ERIHER DG

EVERMEECTUIB A X D BRIBEIH YN E STV A Z T 7 N ORI 0] 135k
IRNTC, —UIOHE AP L CBREREICO LD TV D AR ENAROIRFNCH 55 E O b
A 7 VHIBITE O 25 AR EEE R OB 42T BAEMOBREHIREEND
DOREMRT DT A M3 & Bbnd,

b) HEEDBH

> WFEEF%E (DO), T4 UME (pH) OMIEIZ LD, BIHREOWRNZ, TE DMK &
HIZEE - TL D, PR RFIEHIZ X D2 MDHY A EORREIR 5 Z LD TE DD,

> YT UM T 2012 B AE R D > TS EMS (Early Mortality Syndrome), it o>
AR DI LTI T 2MIEZVR 3 8 2 D),

> ZOHIKTYH, KEBMEEDRKDODBREFHL RS> TNDHEHI A MIBWT, £
D 60%HTHZE HDDEVDONTWAEED R N BREEE DT T N wEE
THZET, EOLDBVWDOITRRMIT 53— ANTE LD,

> BI77V—CAKOEMAa A R YHUIK T ORIAHBRINA L LTI AFLATREZR E
xR R 2 ENTE D0,

c) MBREHRUAE

> FAEMEAMEF CRESRCHDIay ha— it OT A b
MHFEIZ 2 =—H— (8,000m2) #, /KiE 1~15m, &7 7 U — LA OEMATHl
DBRBERED T OO GHPERAEMER & © 7 U A H 2 83 2 MEDEM b RIS
wWHT 5,

> WET—% 7 A ko DO, pH, RE, HE, 7Toe=T

> RET—X UK THESER L TCWAIRIAEETHD L EHTA— M HZD 50
DOHET B & B L2 HCBIT 5, IWHER - WASEE & A5 O AR EEORER
T — 2 ST 5,

> FAREAEIRMTEHRZZ ook oz, ks TEAREL DR L, Dl
RE LT D CY4PIOm A %E ., e EHOAT 40kg, K4 5 HdH7= v 10kg) {H L,
BHRDFED BN\ EOAICITE EEET 5,
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QR EHRE (FSA7ILER—F1) (2016 £ 10 A 8 BIFTE)

(1) Y BAELEZBEATYERBEVICIOH 10 BICET 7 U —r %2 A 555z, 4o
B EAZ A6 = b o — VHLIZHEC U, BRI L 0 BRI A S8 7273k (B
15~20) ZmckaKERG L7z, CIEORRINAEHEIXITERBEY TH D,

(2) Mo Bkt : 9 H 2 5 HICHE—E (P L=Post Larvae 8days) #J 800,000 /&% xf&ih
(A5) L= hu— i (AB) (245 400,000 RHR L7z, (BEriEA)

(3) FIHLIRAE : 6f Geh X 9 A 25 H Dt BT 7 U — o s BB It S =23,
TR BB OWFEED O VIR 2 i 2D 1~2% (100m2 Riifg) (2R AE Lz, ZHuTAER
FRBED ALGAE & 135705 6 0T, BRI OEAEE L Bbh b,  HET B2 Z OWfiEED
JEARPHNZ A LINA Z Enb, fEELTWVWA LI ThHD, (M7 U ZMKERLHEET S
BRI CKERTET A N EAT->TRY | 2 OMEROMIR 850 4% THRHR A HITITV,
LAR— MBS T TE) BARKIZA Dy e — Ll TIZEED X 5122 Ok
DOFAEITIZEAER N7,

(4) ®E e, A he— ik, fGEE R L BT IEFAZRECE & iR

(G) BERE  BHMNLOHREIZELDE, BT T IFOL I RENRT, Hxtx
HELTWDLLDZ LT, RelThREMo0NEND LB, (KIERE)

X 3-37 SRERMDKRTF
HAF) m—% AT — )L KU A R /80
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4) 370 MIEIT ST EREMADELEREARIEHER

OHEBRB 8

Y7 U ZINCBN TR BIEATOITWD T E (NF A L) Ok ERARIC, It b
RARER & L THAMZEHN LT, “EORERENDL, ZORREFEIET D,

QHREBRAE

(1) BRBREAM : 2016 49 H 25 H~2017 41 A 15 H
(2) RBEHEOREEM : K~1L—2 7, 37U 7M., Na ONaENARND 4km FE)
HER  F S A5 HEAEK 8000m2 (2 ——) ., EE 1.5m-1.8m
SHPRHL 5 A6 HAEK) 8000m2 (2 ——F). EE 1.5m-1.8m . A5,A6 Bz
VUKD + 15~20
ARALER : FRAE S AN O USINA CHLOBREE R 2D T2 O Y HIPEM AW ER & 7 ) 4
B 2 B 2 E M b RIARICE ], IR 1-4, 1-5 B
(3) FASMER « HET EARRT4 O k g Mith. M5 HY47-V 10k g,
(EL. EMNRO LNRW 3 EOLEIITEEEE)
(4) FEBE  BHmiE 1 5 A— ML 470550 2 (PL8 /N A1)
AR, XFREML, Z 40K 390,000~400,000 2 (EifE 8000m2)
i 2016 459 A 25 H
(5) BHEMOKET —# : BlR (B

(6) FAE™EA :
MK OKE : tEfFiEFE (DO), pH, HE, HE, 7 oE=7
T EAEFFH

WPAEERE KMo 4HoOHETEF Y A MRy T 4 TN T ) 7
BEAFTER 2ElE (SENI= EBGELOEE CEENHER&IXTTE 2o 7)

QERFER

(1) #IREE, KE

a) MIRERTOMOIREE : fe— ChLFiRE R <, FAEMEAMIZ. KOGAKITATOHE
TN DBEICEG LTz, -, FAEMGHBOMEIZ (o 1~2%, 100m2 [itk) HEE
DFEAE LT,

HE T BRI R C O R O K O, B & 7 U X 5 ek, REL ok
DFRATIA LN o7,

b) itk DRLDIREE
A AL it F o 2 hE b AS
W OMOE,  F DB~
WAEESE (DO) . pH. IREE, HHEE, 7o E=T7 O : 12 A 31 H OFREED I EFLE
DIAMZ, FFICHIRE & 72 2 OB Z(LIEGRO b e o7z (BITRE R 1-9A5 K'E)
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RIS :12 A 31 A~1 H 3 B, = UMM £ L < Wik raz 4 OK
ZEbv) NEIY, BAEROIGAXHGIZE Y, 5 HFTEE OMOKEREICEE L, Bl
i L7,

X HEEZ S A6

EHE OO A . B A HEE

WAFEEEEE (DO)., pH. IREE, WE, 7oE=7 O : 1 H 10 H~11 BT T
A LT ke DI L LIAMIRRICRIBEIC 72 5 X 9 72, OB RITZERD B e o 7z (BN
BERE 1-10 RFREHIOKE) .

FLUFIERHES L 10 BIC, MOENRWVERHEIZZE(L L OKZED V), YBHIPEDMAEY
ARSI D R B & K (IRRUEE) ORR T, 1 H 12 A, FKAlIZEE L,

(2) —EDAEE
a) Ceraclean f i D5 A5 :
WAEIY £ & oEHT, 2 12.1cm
b) i FRRFHEML A6 :
WAEEY F & DERT, P 11.5em

% 3-35 TEDHY A X(cm)

AS A6
2016/9/25 il pii ol
2016/10/25 2.2 2.0
2016/11/23 5.3 4.7
2016/12/06 7.2 7.3
2016/12/20 9.8 8.8
2017/01/01 111 10.0
2017/01/15 12.1 11.5

HAT) m—Z AT — )L KU A R ¥/

@DHABRERDOBE

WiriaFE (DO), 7oA U (pH) OREIZE D, FIHREORNEZ, T ORKE &3t
ICHERE - TL D, JHIORRIIC L DM OTHERE EOREMA D T LR TE D00, K&
RERETH 123 ABIOT 2 b TOFRFRAFTIEIBBOREMFICMAL Z AT LR
s,

BT U 7 #2012 4E0 BIRE AR D - T D EMS (Early Mortality Syndrome) il 575 &
DOFAETEHRT H2EIEZRICE L TiE, AT e 7 U AEHseEmE 70T, Zh%
it Z 7 U —HOHO, RO T A SR EEEbihs,

IKPEBPER CRARDEALETH HEH A MTOWNWT, F0 60%HT# %2 LD 5 &b
NTWLEEO R e, FHEE D777 "o REETHIET, EDIBWOa A b
NRT F =<V ANTE LN LTz,

s HET U 18 B, BEELARWSRETFTTOT A FTho7228, 1 A BRI
MHITOBE ORERE L EDLNTWDIIRLNAZOREY A A ThH 2 2.0emiZizEL TV
Teo 1EE ., HORHIH D 5~10kg f5EE T A H AT~ T, RM450~900 (11,250~22,500 )
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DEFROEIFKI & 72> TWD Z b R OBAMMH = 2 FE2ELGIWTS 2 X Mz
WRT DLW TE, SBRDOERDT A NTHMRT =203 G oL, LV RWa Rk
NI F =V APHERSND LB ZDND,

OHREERLBEMFAOAH R

(1) PR e SRR o hE D =

EMS =t OjRcIEHiPo= CREIIRERFEEL L LT, 7 U7 TiE, =
B OMAPERT 2011 4E 0 8,473 b /5 2013 4RI 1,757 F AT L-, ZoRkErE
Fhti 9 5 EFEM Xk ¢ . ¥ A CPF tho 124k Asia Aquaculture 723, Ji5Z OO FIEIZ L D
FeHE % HEE L, 2015 4 F T 10 A IE S LTV, 2016 4 4 AIZZO—E A3 EIE LT
WDHDT, SRIOZOM A>T, B EERER 2 i L7,

7 U 7 MAEE R SEEH O HLE T, 2016 4+ 4 H 75 DISEASE FREE SUSTAINABLE
PRAWN CULTURE IN SARAWAK (%7 U 7 Rfgilil = Bl FEsR5E) ©7 VO Z= D T
BO., ZOFEFMIEO—ER L LT, FAMMH = UG 2 i L7,

(2 VI U7 IZBITHFHRD T CRFED ER

A IO A M ERERER T, HERR TR CTh 528, 7 U ZINAREEERIASERTIL,
WEAE 12 H ) b O IHABR 2 E i L TH Y0 . TNICEEL T, SHICAFE2 A~3 Anb
FA IR A . A RIS L T2 R CEFERIR Ot o CHHE % 71l LT\ 5,

2O XD IRIRMBEATT LT, AMEZFIE L, BREITHE LR /R e
FIEEHTE AT T, LD X 9 RIBERNARE L E 2 bz,

# 3-36 General Scheme

1 | Size of Pond (frexible to site condition) 4000m2(1 acre)

2 | Density of Stocking per 1 sq. meter 30

3 | Aeration Optional

4 | Initial Feeding Not required for initial 30 days

5 | Feeding Material Commercial Feed (even for Tilapia

Fish) or preferably self made of
fermented maze etc

87



3% 3-37 Relative Operation Costing (In Malaysia Ringgit=RM

No Description unit unit cost gty amount
1 | Fry 4000m2x30pcs pcs 0.017 120000 2040
Feed by FCR 1.2 for 1260kg harvest
2 . X k 35 1512 5292
(survival rate 70%,harvest size 15g) g
Ceraclean(100kg for preparation, 20kg
3 k 2 500 1000
every 5days for 90days g
4 | Per Pond staff wage etc 1250/mo month 1250 4 5000
5 | Pumping cost and other misc. expenses month 750 4 3000
Total cost/4000m2 pond/ cycle 16332
& 3-38 Revenue
| 1 ‘FreﬁwPramn18ahsex-pond ‘kg \ 20 \ 1260 25200

%= 3-39 Income Simulation/pond/4months cycle
D | Profit/cycle (operation staff is out-sourcing, meaningthe cost is | 8868
inclusive of above pt 4 wage)

E | Profit/cycle (self employed or family business, meaning operation cost | 13868
excluding staff wage of above pt 4)

F | Profit/cycle incl family staff wages on survival rate of 90% 19808
(Note: feed cost increased proportionally=120000x((0.9-0.7))xRM3.5)

() V7 U 7 MBI B U RFHMIEEE T V

B 707 MIE, RV 1000km &\ D AR AR A FEOZ LD HllpEFE L LT
FOKBIER TR HESES N TV D, 1RE L RIEET M, BREM DB/ S N2 Mg L
RO T BROKTHRWHIK THRSICRET D Z ENAMRETH H, LilET /ML, 70%
DEFRE L TY I 2 b— FSNTWDHDS, FAEH % 30pes / m2 ARl 340X, 80-90%
DEWELFRZZERT HZ EA[REE Z 2 bivD (Y FEGEHER T, 50pcs / m2 THEf L72),

HFIZEB T 5 FMBEF 72 E~OBERBER & AETEKER EIZmT T 2 2R LX) E
TAOTERIFEEIL, ROHERINIRMNF/NFEETHY 7. ZOFEITFITHL
S TW5h,
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4.

REHOMEL - HIKFHE

4.1 BEIRHM DS T ITHER

BAMDOFEY —2E LT, A RV T - BE&a 7 U — MU A—T—(6 th) DR E
a7 Y — NS O EYE (LrE, IR AR Lo, BUTREM ThH D HARLA,,
ARSI B L& flikEa 7 Y — MU OREIC L 0 FASFER L L CoR AT
i L 7=,

fham & LTk, BRRSORMERE R 51X, E4LA. B, DS FEASFER S LTH
HARETHLZ NI L VLN o7z, AL, —88, AARREELRZMWERH Y | U
TliZENnEFT,

(M

>
>
>

(2)

)

4)

Bttt

AR S U TAERZ 1 um~40 pm OFIFLEN L,

AEEHRFEIZ W T, RV A R EIXRIFEE TH LR T B U k@,

PR T, RN T D EFED Y — 7 ZHER LT-, —F . A A ESCH
RO BN TRBEOEZEIT R 6,

Dttfm

pH 73 11.4 & ARSI 103 (2% L TEL,

BERHEFPELC 350N T RIS A MR RRIE 28 7 0 Y 0, (8L, o BRI
B (RTYAME A A 18 15.0%8L 1. 741 U 4y 15.00%L) F) & E LT\ 5,

SEWIRRL T, BNV T N ERABEDO Y — T R Uiz, —J7, Ee&ROBRHIZB
TRBALDER BT A O R0,

Ett&

KiE<lmm &h728 76.3%, 1-4mm 5578 23.7%% 53, SEEITG UGy 0 ALEE 2 R
%o

AR S UTER]Z 1 pm~40 pm OMIFLENZ W (AEARUTIFE A EHEL),
AR L & o L O SEALAR O Helg: T Si02 2ME < Ca0 & [FIFREE Td> - 72728, IEkBHEr
PR W TIXREME T A B2, AlstEAIR. 7 U 3idmy, Zhud, BARRE L 2 1
CHEAT D 2 & B RATREZR BB IS BEE O JEYE(RT IR 7 A 8 20%LL B, 7 v
U 453 25%) Z i )t T X D ATHEMED N B 5

SRR T, IREE I NV T A EARDO Y — 7 DBHER S I, REIGOFESIREEL L 7=
RS ND, —JF, AR A BBESEGRE OEHICB W TRBBEO AT A D
U7,

T (Att& . F#&. C#&)
pH 28 HARBLA @ 10.3 1% LIRS . FFIEM & L TOMRITE TR A EN D,
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> A BB NEEHR AR (AT 7 A B8 15.0%0L B) & e LTV,

> SRR T, RN T AL AROE =7 2R LT, —F. BeROEHIZREW
IER SR,

TIRIAL D E 2

4.2 ZHTEAER D EE A

(1) HERDEM

vI7 7= DR =R LT, A RV TREa 7 ) — MU A—T—(6 t)D
o7 ) — M

(2) HEBHE

1) HERAE

ORI AT REME: 2

UT ORISR T EE2 7T,

RS 5.

# 4-1 HARIEBE—EIMIER BIEAE

MELEE E—h—FiE%
pH . N
s HAk=1:5 THE

T S Ka AE¥ e ERL (311 BB E L)
teRmiE
HMILEN KEBEANZEGRAY A—5)
HFLER
B LV 0.5mm,1mm, 4mm D 55\ E{F A
Azt 157 XRF #—% — 5347

e B R ke ___
AERS RE BEA(E€ERRE OBFHRRE
1) BRI IR % 31 TIEAITIE(2-10) 5 K=1:50 THIE
AA MY A B
TEERR o

rABEEESYE | TEESL IS HBRA01)

TIVA G
FE AB# 5T i%(1992)

HET) KR A b

2) EREM

REBRICHWEEMEZLUL TORIIRT, AV RRUTEREa L7 U — b A—0—6# (At
~Fth) oEar 7 V— MM EEA L7, ke LT, BARAM, BARBEX MO

90



a7 ) — M AEH L7,

(3) HEBER

1) IR

UTORICEFEFMAEREZRT, pH ITAARBA, AARRB, 8 Lig L TB, D
fh, EfE@mii s 700 At | CHl, FARIEWECH o 72, BRUSEEICE L TIX AL,
Ctk, DtE, Eth, F#h, ZEARALFEBEETHY, EFLT 11 FREBVVE S 2572,
AARBLA &R L TR TOEM ORI, 2 S, bR, MLREERE M
LT,

& 42 FHEHEMAERR

B pH BERECEE | NSLE | Ky | LEX@E | MHALE
(mS/cm) (g/mL) (%) (m*/g) (%)
At 8.3 2.5 0.31 24.9 17 65
B %t 10.4 19.3 0.35 1.3 15 69
C#t 8.8 33 0.34 1.8 18 70
D #t 11.4 1.0 0.52 255 20 68
E 4t 10.9 1.5 0.65 176 28 76
F#t 9.4 0.2 0.67 2.0 25 52
BARHE A 10.3 1.7 0.41 30.6 17 67
BAHB 10.0 1.0 0.40 9.0 83 72
ERE 10.3 1.0 0.56 15.9 39 71

HFT) KEFEAVH

UTORIZE W TREBR O R 2T, BARIA &g U CEfIZ<l mm MRS WAER L
o7,

& 43 ELoITERER

. ERLND FIZ R DRIEERE (%)

M <0.5 mm 0.5-1 mm 1-4 mm >4 mm

E 4t 50.0 26.3 23.7 0.0
AARS A 0.7 35 94.6 12

HAT) KR A b
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LT OB HIALEE A OPERER R~ T, BHARBAIIAL 1 um~40 pm OHIALAIFE A
EFELRV DI L, BAl, EflE CHUTALEE L um~40 um OHIALNZ < FIE LT, 2
FERS THIREaY 7 ) — MR ORYEOBENNC I D b LRI ND,

1.6
—— At

—o—Bit
——

Dt
——Ett
——Fit
—— HARHA
A =8B
248

0.8

FEE LA ml/ )

04

0.0 '
0.001 0.01 0.1 1 10 100 1000
HAFLIE £ (um)
4-1 HFILEES MR
AT KPEE A v B
0.28
—;—‘.\¥i
024 [ TTBHE
——Ct:

020 f b
= [ —F#
ﬂ\uif 016 1 —e—mma
i r H#%B
= 012 t R
= i
=

Y.
%%ﬂ N A ~
1 10 100 1000
A FLEEE (um)

42 BREMAREI T
AT AR A 2 b
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2) {bZEIEETm

UL F OFRIACFARAERE R 277, AfLE E4l T AARLA & il L CHBEE & Cao
DSEEAN L. SiO, DWW IR S iz, B I BARA L RO (LF/MkZ R LT-, CHLEF
T EARRIA, BARRIB, & 8L bl U CHBIE & Sio, NI L ., CaO DI 3 s
ENn7-, DA ARA, HARB &l LT CaO AN L., SREEE & Si0, DI A3k
maE i,

# 44 BIEEMOILFEHERK

{E2EHRR(%)
=
igloss | SiO, | Al,O; | Fe,0, | CaO | MgO | K,0 | SO, | TiO, | ZMDfth

At 16.7 425 1.9 1.1 32.8 0.7 0.1 2.7 0.1 1.4

B #t 9.3 54.1 2.8 1.3 276 0.6 0.2 3.0 0.1 1.1

C# 12.3 94.8 2.7 1.3 252 09 0.2 20 0.2 0.4

D #t 9.4 48.8 3.2 1.4 32.1 0.5 0.2 3.7 0.2 0.6

[ 27.2 36.6 2.2 1.1 29.8 0.6 0.1 1.8 0.1 0.4

F#t 11.6 59.2 21 0.7 244 04 0.2 0.3 0.1 1.0
BAZA| 106 52.7 3.0 1.2 278 0.7 0.6 2.8 0.2 0.5
BAZ B 10.7 49.7 3.2 21 30.0 0.7 0.6 2.2 0.2 0.7

AL H 10.4 46.5 41 1.7 31.1 0.6 1.3 4.0 0.2 0.1

HAT) KFEFEA2H

UTORICAFEERM D XRD "% — &7, Aft, Bfh, Ctt, Dt Eft, Ffh,
RTOEMMPS MRETA b, AREIRBIN ST LOE—T 28 LT,

Atk B #h, CHh, DfE, Efb.. FHh, OISR KOS B ARLA L B 5
PHE, BEa 7 ) — MU ORFEHIIEAIK (Ca(OH))) BELK EEN TV RKIEDH
DONRIBAL L, IRKEEI N T MR LT EZZ NS, £, EROTHLIEEa 7Y
— MR ORIEDEWNI L DD LRI,
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J Aft

Bk

A cit
A _A | A h A A

10 20 30 40 50 60

20 (deg.)

4-3 HIEEMD XRD /85—
AT KSR A b

LUTORIC, AEWERHEL LY VBRWIURERER R 277, BARA, E4rD
BRIBEELL T OO0 N7 o A0 AR LT, £7-. EFLICB LR T oM
BOFRUHFE, AttL BHICHE UREREL FOMED 7 v FOWRH bR Lz, U VBRI
REIZ AR, B, Efl.. DHICBWTHARIA, ¥ ® LB LEWETH -T2,

# 45 & IRE 13 SaHEBRBERE MMmg/L)
EMEAH
EHLVY
UEERIRER | Cd Pb | As | Se Hg cr® B F CN ! ’Eﬁwl
AR R
- (mg/100g)
HRHBRSE | 0001 | 0.01 | 001 | 0.01 | 0.0005| 0005 | 0.1 | 01 | 0.
IRIEE#% | 0003 | 001 | 001 | 001 | 0.0005| 005 | 1.0 | 08 | ND
At ND. | ND. | ND. | ND. | ND. | ND. | ND. | 03 | ND. 23,500
B %t ND. | ND. | ND. | ND. | ND. | ND. | ND. | 0.1 | ND. 21,900
Cc#t ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. 19,900
D #t ND. | ND. | ND. | ND. | ND. | ND. | 01 | 0.1 | ND. 28,400
E#t ND. | ND. | ND. | ND. | ND. | 001 | 01 | ND. | ND. 37,700
F#t ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. 17,100
BA® A | ND. | ND. | ND. | ND. | ND. | 001 | ND. | ND. | ND. 21,000
BA%B | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. 22,100
A4 ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. 12,200

HFT) KEFEAV b

3) TABREREMEE
LIFORIZT A BRENEE L TORLEORTERAGRE R 2 Rd, AARA &l Uitk
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TABET NI FOMERENS D& O, RIS A B OB 7 A BB RSB %
ELTWDHHDE0, 7 A BEEMBMEAZE L TR DA X EREH LT,
EfEi3 7 A BB RS E A L, BARBIA | & 4 B2 bl UCRyAMEAIK, 7
FREVEE 72 o7, B, DI A BREERHRME LR L7 b DD, AN A BRIX
AARIA &bl UCRIFLE, SUXMRVME L 7o o7z, Atk | CHE. FHUE A BREIEER RS

EZ2E Lo Tz,
TT Vi@ OB & LT IRBIBIC K > THER LTERIB IV D DOEETHDHZ L
DHEZZ S LD,
# 4-6 TABREREH | WAM A | AAME | TILAUS | FAU%) | BAREA
DIEREM TAE® | AR® | EFE% (%) LD LB
TABBERRREE
>15.0 — — >15.0 <1.0
Lt DRELE >17.0 >17.0
A%t 14.2 26.4 05 27.1 0.1 X
B #t 19.7 23.7 0.4 243 0.1 O
C#t 11.8 19.3 0.6 20.1 0.1 X
D #t 16.1 23.0 0.4 235 0.1 A
E 4t 22.2 26.3 0.6 27.1 0.1 O
F#t 8.7 16.8 0.2 171 0.1 x
BARHE A 20.0 18.6 0.4 19.2 0.1 -
BAHB 24.3 235 0.6 24.3 0.1 O
ERE 215 215 0.4 22.1 0.1 O

F) WFh3FEA—-X
HIET) Kt A b

4) F&EDH

BAMOER Y —2L LT, A RRUT®REa 7 U — MU A — D —(6 th)okiE o
7 U — NRULSEA ORI ATREVERE &2 FhE L 72, T ofERE, Bt . EfRic oW T
IRBBIL IS HELR S D, AARTA | X A B L FERROVERETH 5, D AITELRE R OFEAmFE 2
O, FEAMRRICBE L i3 Z A8, BARRIA LIl U CRIVEME T A IREIXMRV S, s
FECH D, Ath, CHh, FiE 1oV TE 7 A BREIREHRAE 22 LTy, £/,
pH 23 HARHLA @ 10.3 1ZxF LIRS . FFIEM & L TORITE TR AT LD,
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5. BAEMEERER

5.1 RERBAEM

A RXVTIZHHET DR T— VEERZGRBR 2 R L, E EFAEM O R ORBGEED 7=
ODEBREITH> T,

(1) HEREM - HiE

FAEMORAN 2 ADEE ENEIZH 2 20 R4 WET 5 BAYT, 5m U O[5 %
117,

FERIL, IPB 3S FlE (1 7 1 1K) ZRHWTITV, 7 A BIEEIOMOREE & LTiX, R
FAEEE, SP-36 (36%D P,Os & ). ik U v (60%D K,0 &6) &Mz,

BRI A BRIEEHE AV RRY T OA T U IR CRA L-ikEa 7 ) — Rl
iR 2 RREBRAGIIN T U CARE LI AEM DIE), XA oo 7 ) — ML T o4
U 7z iiht 2 JFOBHC AR PE ST HAEMZ W T, oD E T2, 62, YU A
N DR R X OWEAED 7 A L 7NN TR D 5M L L- 6 DOXE %2 FE L TR
IT-o7,

*® 5-1 AABREH

BAEMOEES
ol R—XEAE (EHE
a (kg/a*;ﬁ BIE (EHEH) (kgla)
ML LRE (PO) i ;
EfEAXE (P1) 10 -
hiEFAXE (P2) 20 -
LHEARE (P3) 30 -
BIEXE (P4) 20 10
BB EFARE (P5) 10 10

AT AT — VR
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(2) REHER

REROFE R, EH% 4EE,. SEBOREE CIIZ A TAELEZHEMEZHAWEZXETLD
AFOELNEL DR E R o720, EfE 6 A ClIZFOEIRONLEN-T-, 2.
Wi RO XA I T DBENRA RO KIETHEIC O, AEREITIRON
IRo T,

* 52 HBRER (/1 R2DEX)
14 FDEIL (cm)

& 3 EmE =P ERE7 ey
1 [E] 1 4 EfE& 5EM#% 6@M%

VAT A FRBOEER (S)
24 48.67 63.90a 76.57a 90.55
A1k 7 - Eft 48.05 61.43b 73.26b 90.55
DY) hF4 bFOEREE
MeF7% LXE (PO) 48.46 62.53 75.13 89.53
EREFAXE (P1) 47.53 63.40 75.40 93.40
hiEFAXE (P2) 47.10 62.18 74.81 89.40
ZEFAXE (P3) 50.26 61.36 75.40 89.33
EBEXE (P4) 48.46 62.25 72.68 91.73
ERFERISE FA X B (P5) 48.36 64.30 76.10 89.93

AT R TV RERT

EHE 6 B O3T BTN TIE, FAEM OREHXE & xTRIXE (EH7e L) THE
RV LN, B, BAEMOEERIZ L5500 DEOEWITR ST,

x 53 HEBRER (K128

- A FOHK
&t 3 EM% 4@mE S5EmE 6 EmE
PUEALE] pUEA =] pUEALE] b A

SUNFA FEBOEER (S)
B4 6.90 8.81 11.50 11.83
A2 RFRITF - Eft 6.56 8.25 11.41 11.04
BAMOMRAEY
$EFt L@ (PO) 6.50 7.93 9.17b 9.40b
EEAXE (P1) 6.90 8.87 12.13a 11.97a
FERARXE (P2) 6.23 8.27 11.87a 11.37a
ZEARXE (P3) 7.43 8.43 11.67a 11.73a
EBIEXE (P4) 6.33 8.10 11.10ab 11.57a
ERFSRITE FARXE (P5) 7.00 9.60 12.80a 12.60a

) A T — R

TEREBIBE LTI THY . I THBTRE L U OERETRT,
8 Tl 1E. A B E ORI OAR TN BN T D AT,
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5.2 BNERMBEEM
AV RRUTICHTET 28 T— VEERFCRBR A ZFE L, AR (X1 5) 2IRORKGE
DIZDDEEREAT -T2,

(1) X1 BEMERNSKEPOEREICE X SR DOREL

1) HEREM - FiE

RO AL L TOBEMOMAZROMNEZ B L L, BHESM TRV CHB
(Chaetoceros) D FE DHERS & L3 2 F2BR 21T - 72, F2BR13., 30mg/L D FFA=44 i FH . 60mg/L
OFAEMIEMA, 30mg/L O AFET bY v AMEH, M7 L R O 4 SO5M T T

-7,

2) HERIER

ABROFE R, 30mg/lL OFAEMIEAN G - & HEEROEEICRT L TR TH S &L ofER
NS,

o [o)]
o =]

N
o

N
o

Cell density of Chaetoceros (x 105)
= [
o o

o

=+Silicate 30 mg/L “*™No silicate “*Ceraclean 30 mg/L “*Ceraclean 60 mg/L

51 BAMERANEEREEIC5EZ 53R
HAT) AT — VR
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(2) B2 : BEMDEANIEORKICSZ MR DRKEE

1) HERBEM - &

BAMOBHAN = EOREIZEZ 2FROWEZ B E U EREBNTEEOSRHFO D &
TEDBFRRREIT-7-, FEBriL. 30mg/L OFAM i, 60mg/L O FA4 6, 120mg/L
OFAMMEMA, AL G O4 2054 F TiTo7,

BHERMGED T, A&7 7R, KER, FCR (FAEIERER) ZHIET51E0, =D
SBREDIREASL, KEIZET 2K T A —2 ORIE BT 7,

2) HERIER

AR ORE R, RO AEFR R, FCR (BEHER ) (234 h 30mg/L DR
RE DZAET The b BAFRAER & o7z,

14.0
12.0
10.0
)
]
5 8.0 =0 mg/L
= = 30 L
Z 60 me/
a W60 mg/L
4.0 ©120 mg/L
2.0
o 14 28 42 56
Day of Culture
52 BEMERANIEDREIZEZ DR
HAT) R — Lk
100 2.20 212
o 77 200 183 1.90 1.87
80 ° 70 1.80
70 1o= 1.60
= 50 53 S 140
3 120
2 50 g
e £ 1.00
2 40 8 080
30 E 0.60
20 0.40
10 0.20
- 0.00
0 30 60 120 0 30 60 120
Ceraclean concentration (mg/L) Ceraclean concentration (mg/L)

53 BAHBANIEQEHE (8 & FCR (BE) (5 5HE
HAT) R 2 — L R
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6. WMBUT - ©XF L DEEEE

6.1 |t/ \— ~F—IERFHDETE

B S— N —RED D, S OGRS 2 AU TofkE=a 7 ) — MG A — 7 —6
AL, EEDO- OB AT 72,

ZORER, WYY UMICHTET D E4E Lightweight Concrete #E25#HE (2% L CHRFICES L%
AU, TR BRI O - L BICRIFCh o loio s, Bl S— ~F— O 5A T
EED, B 3EIEY Wik E T o T,

x6-1EEQVI )RS —H—HEK

St 4 A B C D E F
YE= 1,000(£7Y)

. 1,000 1,000 1,000 500 . 700
(m/8) 600(/\"4L)

UE )

3-5 3-10 5 7 1 3
(%)
-l 10)
ERAE
AlEER
22.2 19.7 14.2 8.7 11.8 16.1
53(Si02)

HET) ZZEUR Y b —F&a YT 47

6.2 Attt DHEIKR
PITICHE#E S— N — & L TIRANEMTH 5 ALOMEER X OEEIZBE T 5 HEN A
AE09,
(1) SHHE

FIFLITA v RRUTICREF M. SN EnsEa 7 U — MURHED A 2 3—D
—BThY, E7FFEEIL ASTM SIS 285 LT\ D Z &b O SWEIZITEBFNE
féﬁﬁﬁxﬁ)~b@%@ﬁﬂ IHEREFEME L THRESNTND 7 T, 7 v =3l
AL T Wz Enn | [ O 2 B0 9 BRI a8 AT E 720,

(2) ¥mMNIEDIFIK

FftOEMOBEa 7 ) — N AEEREDO X ¥ 327 1% 300,000m3 THobH, DD
B DI R IT 5%FRE T, 4[] 5,000 b URRE OIS A LTS,
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BUR, BAELTmMIT, N~ —I VT AR L BT, Ea 7 U — NS AERE
WCBTDFEETHL 7 Ao LE L TEHL TV,

[ CIE, IRENMED WEZRA LTV, Wkl Z 2mm L F £ Tafk L7 E TR 2 2
ENFRETH D, Ny 7r—UHIIRA L TR, ik 2 e 258121k, AJ TR
FOEITHO Z L LD, B, WMMIZENICRE SN TV D DT, KoEHa &I —EICHERE
TETW5,

(3) EHIZET SRR

[FA I AT BE 9 2 HE Ok L TRV B L 2 - TR 0 JEARMICIRRT & 2 &
AT D LREE R L TV D BUE ARAFEICET D BRI OV T OB IR OFffE 2/ %
NEIZOWTIAER LI TN D,

HEOE BB L LC, MM A2 LWL DEREE LN, 72720, WD
RARIIEHT D20, HHARICE LT MOU i1+ 254, —CEEZLTE L THhT
HInEWV D RBEREE LTEIT L,

Fo M T ETRIEM THL72D WWEHEHO R TRV DD L OERMHE LT,
S DWW T S o TV O HTREBR A AT o 72 & & A B TRAFRAERDG L7203,
P TNDORGDIEL DX EERT 5720 . 5% b v it BT 52 L THREL
77

HEEOE TR L LT, AT OBM@HRN 100% TRV &G, TEARE R 2 AV TR
Bl bAIH OB E= 7 ) — MU EZAFET L2 L1220 T, T 5EETHL LD
BB EZS LN, 272 L, BN L BEEABITT AR, EVXRET LE LD
HiEIZT D HERS D L OEM LA LN,

HtelE, Rt SIF5 &R o T BRI E . Z0%, WESHBEIZ OV TEE
iR L2 ECL Sid O MMBKIC OV T HIRET D Z & THRE L, B, Wb oftis
BIX, FfEICBT 2R ERETHHH5,000 ~ o 2ET 500, YHEEEIL 2,000 b RRE O
WM BIEDH Z EBHEBFICAND Z L THERE LT,
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7. BEHEREERT— a3y THEDORE

1.1 REE

A2 RRUTHEMIZBITF DR YA 7 AR OGN _ElomT -G, £ 7By is
Cre V%A 7 A OIRGE « LN — s OBMKEZAT O 72, 2017 41 H 17 BIZY v IV
TNDA > R T REHRNE SE=E CHMAIBRE L ORIV —7 v a v 7 &R LT,

A A HIFBRBERIKE O GHRBZRICZHEL Y . B0 TR\ T, TRFERE
AV MED Y YA 7 NVEEITA v RV T OBRBEAR ORI E 3R OMEEIZ AT, K& 72w
BEMERBH DR THDHE LT, KAFEEORH L ZTENW,

A2 RR VT EB»GITRERNE, BERZHBEL, ol LT Py
TIZBT DEEYATE OIS, EETEOBRIZOWT ZHHE W20,

RPN DI - EER T ORERHdZ 6 = EOBFHEOBRICHT 2L A THNZIZ
7, HFEERER A i LT 5 R 2 — L KE D Sugiyanta £, Dedi 2% 75> B iR BR OFL @
ZIHE, KU A I AMOBFNZ DWW TIN50,

=202 ay T ObVIIEA—T 0T 4 A v a CORMDERIT bV mEH KT O
PR Z R E LT, A4 RRUTIZE T A BREMBECEE - BHOBUR, 7RV a0
INVEEOERICIOWVTERNZTD S,

1.2REERRVTOTS A

)= Workshop “Building Material Recycling”

BAfEHAF | 2017421 H 17 H (k) 13 :30~17: 00

Conference room of Ministory of Environment and Forestry Republic of
Indonesia (1 > R T EREHRMNESEER)

Kalpataru room Building B, 2nd State Ministry of Environment and Forestry

JI. DI Panjaitan, Kav 21  Kebon Nanas East Jakarta

PRSP

T | KPEEEE A v MRS

HAREBRES . FEKRY - A EBHEERE, e Ry - B E A
& 2. HARKRMEEE, JICA A > FRUTHBEHT, A v R U T REHRMHE.
A RRIT7ERE RO —))VEERT, HALREESE
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13:30 BHSHRE

PRI R (A AREREEA)
Tuti FE (A1 v RR U T BRBEARMNAE)
Sri Mulyani (f v RRUTEER)

14:00 KPR A2 M X Dt

14:15 ZZHEUR VS —F &I LY AT 4 T K AEESH (PRI
14:30  HAUEERY: BERFEIRIC X 5 il aniii

14:45 KVEEA Y M X D2BSHEIT LT ot — 3 VBT Ak
15:00 {AFA

15:30 AR 2—/ L2 R Dedi #4712 L B AL FAFFEN A

15:45 R = — L% RS Sugiyanta 2% 12 X B L[EIAFZE N A

16:00 A—F T4 AB v ar

17:00 PASERES

7-1 REDESN

(Enb, AT —/VRKE Dedi %, A > R U7 R34 SriMulyani K, A I —/L K5 Julie 8%, 4 F
X3 T BREEZRARE Muhadhar G, AR = —/ L K% Sugiyanta %, A > R T EREIRAE Tuti RE. AARE
BRERGREIRE, FONMER TR ER, D ARERES/NFRRR, AR ERFIMERRZ, JICA (1 F
RV TRERAE) BHEK, KEEE AV NMEEK)
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R 7-2 ASKRE
(f : AARERERIKE  HREZK)

7-3 RIGORF
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® 7-4 KEBAOHKF
(FERAE « T A v MRS RT3 TSR K)

7-5 RGBT DT
(FERAE « NPT A v MRASHERETSEEE FHEZK)
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1.3 SR OERMTREME

A2 RRTT TR, BEM B A 70l LTENEH SN T WSR3 H 5D,
S - B CTITAEFEVEIC DWW CGIREZ A TR Y . RY YA 7 VFEI NS OREZ[F
BRI CE DR T Uy AR HDZENARY —7 v a v 7 THHRD THER SN,

AV RRUTREAOLEN LT AFEELRERSTHMAEL TS EDI A FRBHD
AV RRITITBIT L KOAEEMTE LS HEEICEIRTE 28I LTHEBE LTS &
MEEzEFE LN,

AV RRUTREHRREOHYENLIL, EDbOTHRARERTH Y, 5%, BHIEED
F=ANELIEONDERVWE VS Tma Xy PO HEOFEBI AT THITHE
AERBROER-NVETH D Z & DR Sz,

B, A Y FRUTHHMNLOERE LT, KUY YA 7 ViEA v R 7 B FE
L7aWREOEEICTH Y . RWICELRH D EOBER SO, 2. 7 A BREIREHI X
TORMEITEFEEBE>TETVD LDFRBE LI, Sk, FTFEILRK L T < ATREMEA
HDHZEWRBINT,

by, RKFEETA O FRUTBMORE - 2B OMIICE T 5 L RIFFZ, BEYx
ZELLTHAHETHD ZEPRBINTN, —HTHE L RLDFEE LIBNBDOTVDL Z &
NG, FHEEDTZD DG, « T/ HEENZNND ZERHLMNEeo T, A%IE. U HA
7 IV ERDIRGE DB TR & 7 2 BB SR O TG A D 5 & RIREIC RO k] & 72 53—
Fr— oA D, B CEEL LT 51O OEH 22 5 NENH 5,
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8. SRIRFIAEIE DT

8.1 EXREM
FEREMZRAETICH0, AFEETHEL WO FEMEL LU TICHET 2,

O x5 Hitdik

BRI G RR BT - AV RR VT EY Yy VB Y ¥ WL ITRR

PEIEM DI : # A, 42 RXI T, <~ L —3 7 OB OAFE T
ORGSR PEFEN TR

EEME R A DR & 72 2 — TR EEFEA (A AR PE L350 DHE S 2 5nkh)
O AHIAR

EGLFEM ALERE: 2,000 /AR

Bihe 7V v VRIS DX BB E 22 D @M (&7 U — MLRBEM) KO
EfTCTh DT ERIEEM, BREIEEO AN, B (k5E) &ALLTFOM@MYERE LT,

# 81 OFNLOBEN, B 7V v VRESELZIRICRE LI AR TV A2 d, R
Elch ooy s ) — MNUGBEMOENIEME 7V U SR TR N R Ea Y
U — MR SERS - A O A b S ICHAMI A BRE L (WRER . iR g M 3
Mikg &Tr), = ERHEEM OIRTEHANIX, FHEM 2 I X 558 B (= EOHEE)
DUIFETEMBEA A NETE DL UTHZRE LT, EERENREOIRTEBAIX, &
72 NPK BB CH 5D [Ponskal DWW 1ha 47- 0 Bfi 2 A S b Bl &2 5% € L7z, &ALy T
U A CIICRHRE MRS 23 mlg U, 23 - AKEEB MR 23 TV LRI A48 LT, B
filik 22— 2 F U A D 150%, REmRGEE 2 ~— 2 2T U A0 70% & FRE LTz,

Fz, BAEMORGEEIL, FECORTENIAD D = EEEEMTMITZ 8EIE L, Y D
2 E &Y b X BEOBUFMBE D W EER T E LT D,

& 81 [EHES LUVEROEMBRE

B e

N—ATF VA | EhoF VA g

JUEE BT AL 5,000 M/t 6,000 I/t 2,000 t/4-
s T ERIEE R 96 [/kg 67 it 1,600 t/4
EERAE R 5 M/kg 4 Mh 400 t/4F

(HPT) Bide 7 ) > 73R4
ZOM, FHERFMESTCLE L 2D 2—T 1 VT 4 I X MOFHH, R G % O

TEAE 2 LU ISR, JUBRRR R O Rl & B30 4,500 5 H ., EEH A8 D Ad TilliE L&A
13 7.5%. xfi O fE T E RIE 12.5% & RE LT,
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x 82 BEBREMIMOEIE
HH il P
RAGIE | ek 2,500 I | A= —DOIRFEAE I HFEE
5y 1,000 M/ H
LSFE DI 1,000 M/ H
a—7 ¢ | B 8 M/kwh | JETRO &&= & Mt L
V748 | TR 6 [I/Nm3 "
AR (AR 540 /A "
K (EERHE) 9 M/m3 "
TG BEE (HARN) 667 FMH/(A - H) Z
EEE (BiHA) 24,749 (N - A) I
T Z RS 7.8 /T Rp | HT AL HHE R E
FERREMSWICBITS, 22 =V Y /VaA b, Tr=v7axb) FOWAOE

AREZ L TITRT,

% 8-3 aAXFRUNADEBWR

*HeT 5% B
MEax e (AR, ik, 55 01H)
e BEa 7 U — MNLTREER)
HEE (77 MEimE A )
a—7 4 U7 B (BR. WA, K)
A PE EN
ERER (e, fofis,
HAMRTE (= ERIEEM .

A =¥ /L3R

Fo=mv g aX b

ij:
2R pR

H:

D)
FREIEE

A

EROFHRD FTOFRERBHEORFEAERLE R 8-4 ITRT, X—RA T U A TILFEY]
FEEORLG| X AR H RIS 53,000 FH & 72 0 5 F% 121 D NERFIZE =134 103% . NPV

(IEBRIRAEME, B9 5%) 1 5 4:4% T 153,000 T-H. 10 4% TH 305,000 T-H. [A]IY
IR LEL 2D, FIEDHEAECE, B CORERINATZ D RELTH Y, AFHEIX
DB NEETHD L ALND,

B LW 2 R LTARALS T U ATl FERAEE OB G| & A H %
FH & 720 5AFEZICIIT D NHFIAE 1L 8%,

134 4,000
NPV CIEBRBIFEAMAE, F515 5%) %5 F%

T#J 3,000 FH, 10 44 T#J 37,000 ?P% @Hﬂﬂ;ﬁfﬁ TR 4 FEL 0D, RERHENR— A
F U FEAR) 0 1542, B OFE M 7 TA o T RIANT BN T H IS LR TE D A
BLTHD,
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K 84 EEREUOHAERRETLD

N—2 T Y F &AL F U
FHEYFER | AR ERLE [TH] 52,972 4,453
IRR (54F) [%] 103 8
NPV (54F) [TH] @ 153,369 3,324
NPV (10 4) [TH] 305,370 37,762
B [4F] 1 4
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(BBA)

180
160 2.2
140
120
100
80
" 5.6 34
40
20
0
1= 2 #m #m #m #m % #m A e
= & S & & o2 ) 5 e B
-20 T fm 1R I3 & R XS Ho L i) =
Km & o =l @ '
ml v = = n
-40 il & S

M 81 BENEEOEERUMOREBR (R—Z2F U1
WD =2 UR VY —F&IaYLT 47

110



(BBEA)

120

15

100

80

60

40

20

©
To)

3.4

Rl = e 2|6t

(%G Llk#) £ T

H TR W

S

BT G- 2%

BHE%

HiEz

HkE

LY B 4

LM HEUE

-20

-40

AERERE BT UA)

82 EXVFEDNEXHREMD

T T

ZUR Y —F&a ¥/

AT
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8.2 IRIFEAFHIBNR

RGE (f o Ry T, v b=y 7) BT 2EHRENFRT ¥ v i b LI, BB
EORAERE L,

FEAFE LTI, AFETHESNDIEMD, B KOEREAZEEHRZ D EEZ, B
i P P SOR AR AL FR B P T SN D TR L X — KON Z NITHE ) IR BT 2 DO &
ZEE L, BRESEDRE L,

(1) HeAeE s
KEHALA] (REEM) OEEL t & LT,

(2) N5 (SRR

W7 ) — ML 2 R & LTSRS RIEE M L ARROIREZ/FL O LT
I, k7R A BRAEEHS K OUKE A LA O JFOR 2 001 1 OBRHRIS 0 J845 L i TALEE A i
SRTFUTR G0, AREFETRINS N EE = 7 U — MlSmAE, KIREkD
B RO L BRI BERS & RSB 1T 5 = T — RO AU HE S IRER R AT A Dk
HEMIflTE5LBA6ND,

HBR R & T 20RO 7T v XL LTIE, B4 T A MEWEZSIRE, 22 @ik - o -
LB 2 M L AT A Mz o £ TENY 2 Y L LT,

UH A7 N7 a2 TE BEa 7 ) — MM 2 RBAEL TG BAERBESL
LFETENAT XY L LT,

__________________

BE0 90— RREE

H7 54 b8 e EMEG

) |

k- B -RRAE || BEHN TR
\% 7

BEL

8-3 NHUA) (EBRTO+ER)
HAT) =2 UR ) —F&a VLT ¢ v TR
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BEIVY)-MEREE

EEE

8-4 NHUAY (VYA )TOER)
HAT) ZZUR U —F &Y ILT ¢ F1ERR
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@) ARV T—2HEDERA

g7 mt A0A Xy b F =2 LN FIRT,

® 85 HBEIOERADA VAV T=2 (AVERERVT)

A (Input) BEH - ZEFE (Output)

IR ® F/y:2.67 (kWh) o Rbi YRR 0.0032 (t)
® #E :0.50 (L) K~ L —y T ORAE, 0.0030 (t))
¥ (B Xk a)
XA IR AT OB & Ak L A8E

b ® EJ5:1.67 (kWh) o TiRfbiEEPEHIE 1 0.0012 (t)
¥ (BE kb, d) K~ L —yTORAE, 0.0011 (t))
XXk b KV EBAT A b O A%
ELTA NI T L—H%MHH
& EMAE

7 8 ® EJj:3.35 (kih) o TiRfriRFEPEHIE 1 0.0918 (t)
® CHijlh:29.8 (L) (=L —vTOHA, 0.0916 (t))
% (BFE . L#kb, c) & XAEASAF:1 (t)
MELEIL0.65 & L7
XL LW EBA T A b ORLERIC
| e S N 0 = LAY R
i

HHAT)

a) LCA 7 —&_—2x 20154 4 il
b) 474 FT¥ES

[ PR A BRI |
E VA

[RIREA T A S ORIE T

()@ o DR - AERRBPEICI T D

c) () W - MR IERERE —a~T7 U T AbgEt 2 —

B AN R I 2
d) ket 7—27 7= v=7%A b

[ _F T L—H SAP4-100K|

FHRBA

AREEXETHET LI A7 LT v RADA X ") F—2EZLLFITRT,

£86 UHAHOLTOECADA VRV RYTF—4
A (Input) PRt - ZE7E (Output)
BAe ® F77:3.39 (kWh) o R{biRFEHEHIE  0.0024 (t)
X (% ik a) (=L =T DA, 0.0022 (t))
MR L LT — I Ll | @ BEEM 1 (t)
5z L EEE
HiFT)

a) AT —AT 7 =0 Uv=TH¥A b

()Ny~—2 7 v v — KHC1005]

114




4) REHEDROAEHER

A RRYT L=y TR AREa 7 ) — MU BABOHEEHFEED 9
HL 10% % [EY « FEEM~DO VYA 7 VEL(TH EREL T, AFEEICLL2WEOREY
FRAEREH LI, TORE. 4 RRr U785 i bk FHEH & HIE 3135
3,000t-CO2, ~ L — 7 IZHIT 5 @bk FPEHEEIEEIRIT 150t-CO2 LA ST,
3,500 -
3,000 -
2,500 -
2,000 -
1,500 -

1,000 -

B RFEHEHE (t-co2)

500 -

76
. —— 0

trEJOoEx JHA4oL7oex

K 85 AYVFARITIZEITHAZBILRFHLHEEIFDER
HAD ZZEUR) Y P —F &= P LT ¢ v T HERR

0 -

180 +
160 -
140 -
120 -
100 -
80 -
60 -

B REHEHE (t-co2)

40 -

20 -
3
. D ——

trEO0+Ex JH4o)L70€x

K 86 WL—I7ICHEITABbixFHH=EIEE
HAT) =2 UR U —F &2V ILT ¢ o FERR
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8.3 HEMZRME

WA AR PE DRI D b AL PRFF L DR £ 1

THEA Y RRTT « < b— 7 TiE, BOEBWEREZ o E a7 U — MR~
ENEE->TETEY ., BRHIA > RR U7 TIHEMK 1,000 5 m3 b OEENDH L, ZD
— 5T, EOEPE TR TRAET DIMIZ OV TIIBE, FBERFO Ml SIS
TEY, BHBFANEAR S TW RV TH 5,

Vo, 7947 v a B REREY L L TRESNAIMIZ OV TS RIS
IWTCWDAREMED D D & LB AL, 2 9 L7 OB EALRR R LUK Y @m0 EIRZh = 4 FE8
TLAEDBRANERDBHSZNCEENTND, A RR T RERNE TR, AEREY
O IEZR BT U CHRODBIL AW TR Y  BRE AR Y —7 v a v 7 TIE o Hifl
IZOWNWTH XD THRAZREINE LCHMl L T,

WY BWHEM ~OTFEOEEY

AV RRLT -~ L= TREOKRET PTHETIE, RKEOADEZHAZTEY, -
BADBANODNEKLEIT CTOWARMRH D, 2O X9 RO, F—kEEICBIT 54
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