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              YTILAUQ NO LAIRETAM GNIGAKCAP TNEREFFID FO ESU EHT
( PMIRHS FO )suearhtyre setecA                                                DEROTS TEGGUN

 ERUTAREPMET DLOC NI  
  
 
helO  

 
hatisaM itiS )1 italemseD , )2 otramuS , )2  

 
 

A tcartsb  
 

  
 saw yduts sihT  gnigakcap tnereffid fo tceffe eht etaulave ot dednetni

( erutarepmet dloc ni derots teggun pmirhs fo ytilauq no slairetam -  eerhT .)C°81
 ruolf acoipat ,)%27( pmirhs fo erutxim a morf deraperp erew steggun pmirhs

ppep ,)%4,0( tlas ,)%1( ragus ,)%9( gge ,)%41(  ehT .)%6,2( cilrag dna )%1( re
 ni ylevitcepser degakcap erew neht steggun  ni ,dekcap tuohtiw  ta gab citsalp  woL

enelyhtE yloP ytisneD   ,)EPDL( enelyhtE yloP ytisneD hgiH   dna )EPDH(
enelyporpyloP  w steggun ehT .syad 06 rof erutarepmet dloc ta derots dna )PP(  ere

 latot dna esab elitalov latot ,nietorp ,erutsiom ,ytilauq yrosnes rof detaulave
cilihporhcysp  tnuoc   taht dewohs tluser ehT .egarots fo syad 06 dna 54 ,03 ,51 ,0 ta

 ni dekcap taht naht efil egarots regnol a dah PP dna EPDH ni dekcap steggun eht
dna EPDL   ,revewoH .egarots yad 06 ot pu elbatpecca llits erew ytilauq rieht

 latot ,nietorp ,erutsioM .egarots yad 06 ta detcejer saw EPDL ni dekcap teggun
 cilihporhcysp latot dna esab elitalov  tnuoc  06 ta PP ni derots teggun pmirhs eht fo

2 ,%68,32 saw egarots yad 01 x 4,7 ,g001/gm 76,62 ,%65,4 4  ,ylevitcepser g/les
01 x 5,9 ,g001/gm 04,03 ,%47,22 ,%21,32 saw EPDH 4  dna ylevitcepser g/les

01 x 1,2 dna %63 ,%78,81 ,%98,22 saw EPDL 5 .ylevitcepser g/les  
 
 

sdrowyeK : ,teggun pmirhS   ,PP ,EPDH ,EPDL egarots dloc  
)1   tnedutS uaiR fo ytisrevinU ,ytlucaF ecneicS eniraM dna seirehsiF eht fo  
)2  uaiR fo ytisrevinU ,ytlucaF ecneicS eniraM dna seirehsiF eht fo rerutceL   

 
NAULUHADNEP  

 ( nober gnadU etecA  s
)suearhtyre  alas nakapurem h  utas

takgnit gnay gnadu sinej  
aynismusnok  tagnas   raseb

 nober gnadU .takaraysam nagnalakid
 nad harum gnay agrah ikilimem
 halak kadit gnay izig nagnudnak          
 gnadU .aynnial gnadu sinej irad
 ismusnokid tapad aynah kadit nober
 numan ,rages naadaek malad             
 kutneb malad ismusnokid gnires aguj

nober gnadu  .gnirek   turuneM
)9002( nawatsA   awhab nakataynem

 gnadu g 001 rep nietorp nagnudnak
sab nad gnirek nober  g 4,95 halada ha

 nietorp nagnudnaK .g 2,61 nad
 iggnit hibel gnirek nober gnadu
 nober gnadu nagned nakgnidnabid

 .hasab  
 gnadu nahalognep utas halaS
 irad kudorp taubid tapad gnay nober
 .teggun halada gnirek nober gnadu
 kutneb utas halas nakapurem tegguN
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dorp  utiay ,ijas pais ukeb nanakam ku
 imalagnem halet gnay kudorp
 gnatam hagnetes iapmas nasanamep

( dekoocerp  .nakukebid naidumek )  
 naitileneP  teggun gnatnet

 nakukalid hanrep nober gnadu
 naitilenep lisah iraD .aynmulebes

helorepid gnay   ,)2102( nilieM helo
ialin   ,uab ,apur( kitpelonagro asilana

 nober gnadu teggun )asar nad rutsket
 halada nemusnok iakusid gnay
 gnadu naanuggnep nagned teggun
 g 004 kaynabes gnirek nober
 ,%06,91 rasebes ria radak ikilimem
 kamel radak ,%86,43 nietorp radak

k nad %82,3 uba radak ,%68,0  rada
 .%15,05 muislak  

 naki teggun nanapmiyneP
 ,nagnaur uhus adap naknarasid kadit
 naka ini isidnok adap anerak
 araces utum nanurunep imalagnem
 upmam aynah teggun nad tapec

 ifanaK( irah 4 amales napmisid  ,.kkd
 .)0102  

 nahab nakapurem tegguN
sab imes nanakam a  aggnihes ,h

 nanapmiynep amales  naka
 itrepes utum nanurunep imalagnem
 nad amora ,asar nagnalihek
 aynhubmut atres rutsket nahaburep
 arac utas halaS .nial emsinagroorkim
 tabmahgnem uata hagecnem kutnu
 nial aratna ,tubesret nakasurek

gned aynsukgnubmem nagned  na
 nanapmiynep atres nasamek nahab

 .ukeb uhus adap  
 nasamek irad naitregneP

s halada  nakanugid gnay adneb utau
 kutnu  gnay tapmet uata hadaw

 hagecnem isgnufreb nad samekid
 gnay nahab ignudnilem ,nakasurek
 naramecnep irad aynmaladid ada
 ,nakeseg itrepes kisif nauggnag atres
 gnay kudorP .narateg nad  narutneb
 imalagnem patet haloid halet
 naknahatrepmem kutnu ,nahaburep

utum   nahilimep nakulrepid kudorp

 nasamek sinej adap tapet gnay
 .)2002 ,hanimruN( kudorp  

 tapad halada nasamek isgnuF
 ,ayahac isimsnart nakiladnegnem
 nad ria pau isaemrep uata isimsnart
 ,sanap padahret isalosi ,negisko
 isadisko ,emsinagroorkim aynkusam

p ,kamel  atres ,ria radak nahabure
 ,iduB( nimativ nad anraw ayngnalih
 halet gnay nahalo kudorP .)6002
 alibapa ,kasamid uata sesorpid
 tapec naka akubret aradu id nakraibid
 anerak aynutum nurut nad habureb

rusnu helo gnaresret -  kasurep rusnu
lrepid aggniheS .raul irad  naku

 ignudnilem tapad raga nasamek
 rusnu irad aynmaladid kudorp
 amatu taafnaM .raul irad kasurep
 ignudnilret kudorp halada nasamek
 huragnep nupuam nakasurek irad

 .nemusnok igab kirat ayad nad raul  
ifanaK turuneM  ,.kkd   )0102(

 gnay naki teggun awhab nakataynem
 uhus napmisid nad kitsalp samekid
 06 aggnih aynnapmis rumu ukeb

 .irah  asaib kitsalp nasamek sineJ
kudorp adap nakanugid -  kudorp

 kupurek ,naki teggun itrepes nahalo
 noba nad eim ,gnerog iret naki ,naki

 nasameK .naki  asaib gnay kitsalp
kudorp adap nakanugid -  kudorp

 itrepes magareb pukuc tubesret
 nupadA .PP nad EPDH ,EPDL
 utiay kitsalp nasamek nahibelek
 kutnebid tapad ,harum fitaler agrah
 ,kutneb macam iagabreb idajnem
 kitsalp nasamek sineJ .natarak kadit

tnu iauses gnay  teggun kudorp ku
 araces iuhatekid muleb nober gnadu
 utum naknahatrepmem kutnu itsap
 uhus nanapmiynep amales kudorp

 .ukeb  
 tubesret lah nakrasadreB
 ianegnem naitilenep nakukalid ulrep
 padahret nasamek sinej naanuggneP“

( nober gnadu teggun utum  setecA
rhtyre  )suea  nanapmiynep amales

 .”ukeb  
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 halada naitilenep naujuT
 sinej huragnep iuhategnem kutnu
 amales nober gnadu teggun nasamek
 kiabret gnay ukeb uhus nanapmiynep
 utum naknahatrepmem tapad nad
 amales nober gnadu teggun
 atres ukeb uhus nanapmiynep

am iuhategnem  nanapmiynep as
 nagned nober gnadu teggun
 amales nasamek sinej nakanuggnem

.ukeb nanapmiynep  
 

NAITILENEP EDOTEM  
adap nakanugid gnay nahaB  
 nober gnadu halada ini naitilenep                   
 ,alug ,marag ,akoipat gnupet ,gnirek

 ,acirem ,hitup gnawab ,rulet gnupet  
 sineJ .rinap gnupet nad ,aneziam
 halada nakanugid gnay nasamek

( EPDL kitsalp nasamek            woL
enelyhtE yloP ytisneD             EPDH ,)

( enelyhtE yloP ytisneD hgiH              nad )
( PP enelyporpyloP )  gnay nahaB .

nad aimik asilana  kutnu nakanugid  
 ,taflus masa halada igoloiborkim
 rotakidni ,skelpmok agabmet

nielathplonehp  adiskordih muirtan ,
 ,%2 skarob masa ,silakla %05
 harem nelitem( narupmac rotakidni

 %7 natural ,)urib  ,tatesaorolkirt
 natural ,tatesaorolkirt %5 natural

ural ,hunej tanobrak muilak  07/N nat
 natural ,nilesav ,adirolk masa
 nad raga neirtun ,adirolk muirtan

.sedauqa  
 malad nakanugid gnay talA
 ,nanelat ,uasip halada ini naitilenep
 ,moksab ,nasukuk ,ropmok ,rednelb
 iramel nad ,gnayol ,nagnabmit

( ukebmep .)rezeerf   gnay aimik talA
 nakanugid  ,lahdejk ubal halada

 ,gniras satrek ,ruku ubal ,reyemnelre
 nad nevo ,yawnoc nawac ,setet tepip

.rotakised  
 nakanugid gnay edoteM  

halada    utiay nemirepske edotem
 nataubmep nakukalem nagned
 samekid gnay nober gnadu teggun

 amales adebreb nasamek nagned
miynep ( ukeb uhus nanap -  .)C°81

 gnay naabocrep nagnacnaR
 kacA nagnacnaR halada nakanugid

          nagned lairotkaf 2 )LAR( pakgneL
 amatrep rotkaF .nagnalu ilak 3
 iridret gnay )K( nasamek sinej halada

K( nasamek apnat irad 0  nasamek ,)
 EPDL K( 1 K( EPDH nasamek ,) 2 d )  na

K( PP nasamek 3  audek rotkaF .)
 adap )L( nanapmiynep amal halada

( uhus -  amal irad iridret gnay )C°81
L( irah 0 nanapmiynep 0  irah 51 ,)

L( 1 L( irah 03 ,) 2 ,)  L( irah 54 3  06 nad )
L( irah 4  .)  

 sitametam ledom nupadA
 )1991( ,zrepsaG nakanugid gnay

:halada  

Yi 𝜅𝑗  =   μ  + 𝛼𝑖 + 𝛽𝑗 + (𝛼 𝛽⁄ ) 𝑗𝑖 + 𝜀 𝑘𝑗𝑖  

 :nagnareteK  
𝑌𝑗𝑖    =   adap natamagnep ialiN

ek naabocrep nautas -  k
 helorepmem gnay
 ji naukalrep isanibmok

ek huragnep( -  irad i
 huragnep nad )K( rotkaf

ek - )L( rotkaf irad j  
𝜇    =    isalupop hagnet ialiN

 atarer( )aynhuggnuses  
𝛼𝑖    =   ek huragneP -  rotkaf irad i

)K(  
𝛽𝑗    =   ek huragneP -  rotkaf irad j

)L(  
(𝛼 𝛽⁄ ) 𝑗𝑖    =  ek huragneP -  )K( rotkaf i

ek nad - )L( rotkaf j  
𝜀 𝑗𝑖    =   irad naurilekek huragneP

nautas  ek naabocrep -  k
 helorepmem gnay

ji naukalrep isanibmok  
 nakanugid gnay retemaraP

 adap  halada ini naitilenep
 ,uab ,apur( kitpelonagro natamagnep
 radak ,ria radak ,)asar nad rutsket
 iretkab nad asab litalov latot ,nietorp

.kiliforkisp  
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 kitsitats araces sisilanaid ataD
.)avanA( isnairav sisilana nagned  

 nakrasadreB  F akij ,isnairav sisilana
 gnutiH  F > lebaT   takgnit adap

 sisetopih itrareb %59 naayacrepek
 nakukalid tapad naidumek ,kalotid
 .)JNB( rujuJ atayN adeB tujnal iju

F alibapA  gnutiH   F <  lebaT  akam
 ulrep kadit akam ,amiretid sisetopih

.tujnal iju nakukalid   
 

NASAHABMEP NAD LISAH  

kitpelonagrO  

apuR  
P atar naialine -  iju atar

 teggun apur padahret kitpelonagro
 nasamek nagned nober gnadu
 uhus nanapmiynep amales adebreb

 lebaT adap nakijasid ukeb 1. 
 

 lebaT 1. ataR -  teggun apur ialin atar
 nagned nober gnadu

 nasamek  amales adebreb
ukeb uhus nanapmiynep  

  
 ,1 lebaT nakrasadreB
 nad EPDH nasamek naanuggnep

nasamek   naknahatrepmem tapad PP
 aggnih nober gnadu teggun apur ialin

.irah 06 nanapmiynep amal  
 sisilana lisah nakrasadreB
 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni
 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb

ber gnadu teggun apur  nagned ,no
F ialin  gnutih F > )69,29(  lebat  adap )00,2(

 nakrasadreB .%59 naayacrepek farat
 rujuJ atayN adeB tujnal iju lisah
 )mane( 6 nakumetid awhab ,)JNB(

 gnay kiabret naukalrep isanibmok
K adap utiay amas 3L2 K ,)16,3( 3L1 

K ,)26,3( 0L0 K ,)36,3( 1L  0  ,)56,3(
K2L0 K nad )76,3( 3L0  .)17,3(

 akam naitilenep lisah nakrasadreB
 kiabret naukalrep isanibmok nahilip

K adap nakumetid 3L2  nagned )16,3(
 hutu ,nasameek gninuk( kitsiretkarak

.)ipar nad  
 naitilenep lisah nakrasadreB

K( EPDH nasamek naanuggnep 2L4) 
K( PP nad 3L4 m )  upma

 gnadu teggun utum naknahatrepmem
 ,irah 06 nanapmiynep amales nober
 EPDH nasamek nakbabesid ini lah
 kudorp ignudnilem upmam PP nad
 emsinagroorkim isanimatnok irad

atar nakrasadreB .isadisko nad -  atar
               PP nasamek adap apur ialin

K( 3L4 limem )  ,iggnitret ialin iki
recek nanurunep aynidajret  apur naha

 kudorp  nanapmiynep adap nagnap
amek nakanuggnem  hibel PP nas

 nakgnidnabid licek  nagned
 ,EPDH nakanuggnem nanapmiynep
 nasamek satilibaemrep nakanerakid
 ,itawruP( licek hibel sag padahret PP

uneM .)7002  feirayS tur la te  )9891( ,.
 malad  )7002( allenadraD

 amatu tafis awhab nakataynem
 satisned( nagnir halai PP nasamek
 ,kutnebid hadum nad )3mc/g 9,0
 ria pau padahret satilibaemrep
 nad EP adapirad ukak hibel ,hadner

.kebos hadum kadit  

uaB  
P atar naialine -  iju atar

 padahret kitpelonagro uab   teggun
 nasamek nagned nober gnadu
 uhus nanapmiynep amales adebreb

 lebaT adap nakijasid ukeb 2. 
 
 
 
 
 

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 36,3  56,3  76,3  17,3  
L1 99,2  92,3  84,3  26,3  
L2 36,2  59,2  31,3  16,3  
L3 13,2  06,2  18,2  72,3  
L4 84,1  72,2  55,2  59,2  
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 lebaT 2. ataR -  ialin atar uab   teggun
 nagned nober gnadu
 amales adebreb nasamek

ukeb uhus nanapmiynep  

 
 lebaT nakrasadreB 2  ,

 nad EPDH nasamek naanuggnep
 naknahatrepmem tapad PP nasamek

 ialin uab   aggnih nober gnadu teggun
.irah 06 nanapmiynep amal  

  sisilana lisah nakrasadreB
 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni
 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb
 gnadu teggun uab kitpelonagro

F ialin nagned ,nober utih  gn  > )26,34(
F  lebat  naayacrepek farat adap )00,2(

 tujnal iju lisah nakrasadreB .%59
 awhab ,)JNB( rujuJ atayN adeB
 isanibmok )mane( 6 nakumetid
 utiay amas gnay kiabret naukalrep

K adap 3L2 K ,)16,3( 3L1 K ,)26,3( 0L0 
K ,)36,3( 1L0 K ,)36,3( 2L0  nad )36,3(

K3L0 (  lisah nakrasadreB .)76,3
 isanibmok nahilip akam naitilenep
 adap nakumetid kiabret naukalrep

K3L2  kitsiretkarak nagned )16,3(
.)nober gnadu amora muicret tagnas(   

isah nakrasadreB ,naitilenep l  
p  teggun ukeb uhus nanapmiynep ada

uggnep ,irah 06 ek nober gnadu  naan
K( EPDH nasamek 2L4  )   nasamek nad

K( PP 3L4  tapad hisam )
 adap uab ialin naknahatrepmem
 gnadu amora muicret kitsiretkarak

 .)3 ialin( nober  gnay nanuruneP
 amales PP nasamek adap idajret
 tapad hibel ukeb nanapmiynep
 gnadu teggun uab naknahatrepmem
 anerak ,ratikes nagnukgnil irad nober

 metsis ikilimem ini nasamek
 aggnihes kiab hibel gnay naputunep
 gnadu teggun ignudnilem tapad

l amora irad nober  .aynratikesid nia
 otrakeoS turuneM malad   inayirfE

 uab ialin nahaburep ,)3002(
tafis nahaburep helo nakbabesid - 

 adap gnay nagnap nahab tafis
 nanurunep adap haragnem aynmumu

           gnutnagret ini nahaburep ,utum
               nad nagnap kudorp sinej adap

        hubmut gnay aborkim sinej
 )8002( soirA turuneM .nanimod
 PP nasamek awhab nakataynem
 nahubmutrep tabmalrepmem tapad
 nasamek aggnihes ,emsinagroorkim
 irad uab utum agajnem tapad PP

.nagnap kudorp  

rutskeT  
P atar naialine -  iju atar

 padahret kitpelonagro  teggun rutsket
 nasamek nagned nober gnadu
 uhus nanapmiynep amales adebreb

.3 lebaT adap nakijasid ukeb  
 
.3 lebaT  ataR -  teggun rutsket ialin atar

 nagned nober gnadu
 amales adebreb nasamek

ukeb uhus nanapmiynep  

 
 lebaT nakrasadreB 3  ,

 tapad PP nasamek naanuggnep
 ialin naknahatrepmem uab   teggun

 amal aggnih nober gnadu
.irah 06 nanapmiynep  

  sisilana lisah nakrasadreB
 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni
 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 36,3  36,3  36,3  76,3  
L1 31,3  92,3  15,3  26,3  
L2 57,2  11,3  72,3  16,3  
L3 74,2  08,2  69,2  31,3  
L4 11,2  44,2  76,2  08,2  

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 16,3  36,3  46,3  46,3  
L1 59,2  33,3  23,3  06,3  
L2 65,2  69,2  21,3  85,3  
L3 21,2  97,2  79,2  40,3  
L4 46,1  71,2  84,2  95,2  
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 gnadu teggun rutsket kitpelonagro
F ialin nagned ,nober  gnutih  > )16,46(

F  lebat  naayacrepek farat adap )00,2(
 tujnal iju lisah nakrasadreB .%59
 awhab ,)JNB( rujuJ atayN adeB
 isanibmok )mane( 6 nakumetid
 utiay amas gnay kiabret naukalrep

K adap 3L2 K ,)85,3( 3L1 K ,)06,3( 0L0 
K ,)16,3( 1L0 K ,)36,3( 2L0  nad )46,3(

K3L0  lisah nakrasadreB .)46,3(
k nahilip akam naitilenep  isanibmo

 adap nakumetid kiabret naukalrep
K3L2  kitsiretkarak nagned )85,3(

 .)tadap nad kapmok tagnas ,laynek(  
 naitilenep lisah nakrasadreB
 gnadu teggun rutsket naialinep adap
 adap awhab nakkujnunem nober
 teggun ukeb uhus nanapmiynep
 kutnu ,irah 06 ek nober gnadu
 nasamek ,nasamek apnat naukalrep
 nikames nasamek nad EPDL
 aggnihes utum nanurunep imalagnem

welem halet  nakalonep satab ita
 teggun utum radnats nakrasadreb
 ,INS iauses kitpelonagro araces maya
 nasamek nakgnadeS .)2 ialin( 2002
 naknahatrepmem tapad hisam PP
 ,laynek kitsiretkarak adap rutsket
 .)3 ialin( tadap kaga nad kapmok

 feirayS turuneM  ,.lla te iay )9891(  ut
 satisned iaynupmem EPDL nasamek

019.0 -  nasamek nad ³mc/g 529,0
149,0 satisned iaynupnem EPDH -

 nagned nakgnidnabiD .³mc/g 569,0
 ,EPDH nasamek nad EPDL nasamek
 nataukek iaynupmem PP nasamek
 atres nahinrejek nad kirat
 hibel sag nad ria pau satilibaemrep

dner  nober gnadu teggun aggnihes ha
 PP nasamek nakanuggnem nagned
 isanimatnok irad gnudnilret tapad

 .isadisko nad emsinagroorkim  

asaR  
P atar naialine -  iju atar

 teggun asar padahret kitpelonagro
 nasamek nagned nober gnadu

 uhus nanapmiynep amales adebreb
 ukeb .4 lebaT adap nakijasid  

 
.4 lebaT  ataR -  teggun asar ialin atar

 nagned nober gnadu
 amales adebreb nasamek

ukeb uhus nanapmiynep  

 
 lebaT nakrasadreB 4  ,

 tapad PP nasamek naanuggnep
 ialin naknahatrepmem asar   teggun

 amal aggnih nober gnadu
.irah 06 nanapmiynep  

  sisilana lisah nakrasadreB
 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni

 amales  ukeb uhus nanapmiynep
 ialin padahret atayn huragnepreb
 gnadu teggun apur kitpelonagro

F ialin nagned ,nober  gnutih  > )93,52(
F  lebat  naayacrepek farat adap )00,2(

 tujnal iju lisah nakrasadreB .%59
 awhab ,)JNB( rujuJ atayN adeB
 isanibmok )mane( 6 nakumetid

ep  utiay amas gnay kiabret naukalr
K adap 3L2 K ,)55,3( 3L1 K ,)65,3( 0L0 

K ,)85,3( 2L  0 K ,)06,3( 1L  0  nad )16,3(
K3L0  lisah nakrasadreB .)46,3(

 isanibmok nahilip akam naitilenep
 adap nakumetid kiabret naukalrep

K naukalrep isanibmok 3L2  )55,3(
 kitsiretkarak nagned  asaret tagnas(

   .)hirug nad nober gnadu  
  ukeb uhus nanapmiynep adaP

 kutnu ,irah 06 ek nober gnadu teggun
 nasamek ,nasamek apnat naukalrep
 imalagnem halet nasamek nad EPDL
 kitpelonagro araces utum nanurunep
 satab itawelem halet aggnihes

 radnats nakalonep  maya teggun utum
 ,INS iauses kitpelonagro araces

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 85,3  16,3  06,3  46,3  
L1 10,3  53,3  04,3  75,3  
L2 95,2  78,2  40,3  55,3  
L3 00,2  33,2  77,2  99,2  
L4 94,1  88,1  30,2  25,2  
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 hisam PP nasamek aratnemeS .2002
 adap asar naknahatrepmem tapad
 nad nober gnadu asaret kitsiretkarak
 tapad PP nasamek naanuggneP .hirug

O aratna katnok ignarugnem  2  nad
 irad kudorp ignudnilem upmam

sanimatnok  ayad  iaynupmem nad ,i
 hadner hibel gnay ria pau submet
 onraniW turuneM .)8891 ,ocitsatnoP(
 aynah kadit nanakam halada )8002(
 ,ajas asar kopmolek utas irad iridret
 irad nagnubag nakapurem ipatet
 aggnihes udapret gnay asar iagabreb

 nanakam asar naklubminem  gnay
 naamirenep ihuragnepmem nad kane

.nanakam utaus padahret gnaroeses  
 

tamiskorp asilanA  

ria radaK  
P atar naialine -  asilana atar

 teggun ria radak padahret  tamiskorp
 nasamek nagned nober gnadu
 uhus nanapmiynep amales adebreb

.5 lebaT adap nakijasid ukeb  
 
 .5 lebaT ataR -  )%( ria radak ialin atar

 nagned nober gnadu teggun
 amales adebreb nasamek

ukeb uhus nanapmiynep  

 
 lebaT nakrasadreB 5  ,

 naanuggnep  ,EPDL nasamek
PP nasamek nad EPDH nasamek  

 ukeb uhus nanapmiynep amales
utum nanurunep imalagnem   numan

 radak naknahatrepmem tapad patet
irah 06 nanapmiynep aggnih ria  .  

 sisilana lisah nakrasadreB
 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni

 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb
 ,nober gnadu teggun ria radak

F ialin nagned  gnutih F > )11,703(  lebat
 .%59 naayacrepek farat adap )00,2(

adreB  adeB tujnal iju lisah nakras
 nakumetid awhab ,)JNB( rujuJ atayN
 ialin naukalrep isanibmok )tapme( 4
 amales amas gnay iggnitret ria radak
 adap utiay ukeb uhus nanapmiynep

K0L  0 K ,)%41,03( 3L  0 K ,)%71,03( 2L  0
K nad )%02,03( 1L  0  .)%02,03(

lenep lisah nakrasadreB  akam naiti
 iggnitret ria radak ialin nahilip

K adap nakumetid 1L0 K nad 2L  0
atar ialin nagned -  utiay ria radak atar

  .%02,03  
 amales nober gnadu tegguN
 radak ialin ukeb uhus nanapmiynep
 nad nahaburep imalagnem ayn ria
 aumes kutnu utum nanurunep

man ,naukalrep  gnadu teggun nu
 nakanuggnem napmisid gnay nober
 nad EPDH nasamek ,EPDL nasamek
 irah 06 ek nanapmiynep aggnih PP
 radak naknahatrepmem tapad hisam
 ialin nakrasadreb ,kudorp maladid ria

atar -  ialin ikilimem ria radak atar
 awhab nakitraid anam gnay ,iggnitret

k  tapad hibel PP nasame
 adap ria radak naknahatrepmem
 radnats iauses nober gnadu teggun
 2002 ,INS iauses maya teggun utum
 radnats nad )%06 mumiskam(
 turunem hasab imes nanakam
 adap ria radak utiay )4891( onraniW

51 rasikreb hasab imes nanakam -
adu tegguN .%05  gnay nober gn

 hibel PP nasamek nagned samekid
 aynria radak naknahatrepmem tapad

 feirayS turunem nakbabesid  ,.lla te
 iaynupmem PP nasamek )9891(
 hibel tafis nagned ³mc/g 9,0 satisned
 hadum kadit nad EP adapirad ukak
 ria pau padahret satilibaemrep ,kebos

ner  itnaY turuneM .had  ,.kkd  )8002(
 iagabes PP nasamek naanuggnep
 nober gnadu teggun samegnep

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 41,03  02,03  81,03  02,03  
L1 76,72  78,82  50,92  43,92  
L2 08,32  17,72  30,82  96,82  
L3 85,71  38,32  36,42  51,52  
L4 11,01  98,22  21,32  68,32  
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 anerak ria pau aynkusam hagecnem
 submet ayad iaynupmem PP kitsalp
 hadner hibel gnay ria pau
 nad EPDL nasamek nakgnidnabid
 ikilimem aguj PP nasameK .EPDH

 gnudnil ayad  kiab hibel gnay
.samekid gnay kudorp padahret  

 
nietorP radaK  

P atar naialine -  asilana atar
 nietorp radak padahret  tamiskorp
 nasamek nagned nober gnadu teggun
 uhus nanapmiynep amales adebreb

.6 lebaT adap nakijasid ukeb  
 
.6 lebaT  ataR - radak ialin atar   nietorp

 nober gnadu teggun )%(
 adebreb nasamek nagned
 uhus nanapmiynep amales

ukeb  

 
 lebaT nakrasadreB 6  ,

 naanuggnep  ,EPDL nasamek
PP nasamek nad EPDH nasamek  

 ukeb uhus nanapmiynep amales
utum nanurunep imalagnem   numan

 radak naknahatrepmem tapad patet
irah 06 nanapmiynep aggnih nietorp  .  

  sisilana lisah nakrasadreB
 isnairav  awhab nakkujnunem

 adebreb gnay nasamek iskaretni
 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb
 ,nober gnadu teggun nietorp radak

F ialin nagned  gnutih F > )51,773(  lebat
 .%59 naayacrepek farat adap )00,2(
 adeB tujnal iju lisah nakrasadreB

ayN  nakumetid awhab ,)JNB( rujuJ at
 ialin naukalrep isanibmok )agit( 3
 amas gnay iggnitret nietorp radak
 utiay ukeb uhus nanapmiynep amales

K adap 2L0 K ,)%81,23( 1L0  )%94,23(
K nad 3L0  nakrasadreB .)%28,23(

 ialin nahilip akam naitilenep lisah
itret nietorp radak  nakumetid iggn

K adap 3L0 atar ialin nagned -  atar
 .%28,23 utiay nietorp radak  

  amales nober gnadu tegguN
 radak ialin ukeb uhus nanapmiynep
 nahaburep imalagnem ayn nietorp
 aumes kutnu utum nanurunep nad
 nober gnadu teggun numan ,nasamek

nuggnem napmisid gnay  naka
 nanurunep ikilimem PP nasamek
 nakgnidnabid licek hibel gnay
 nasamek ,nasamek apnat nagned
 .EPDH nasamek nad EPDL
 teggun ukeb uhus nanapmiyneP
 nakanuggnem nagned nober gnadu
 amal aggnih ,PP nasamek
 hisam irah 06 nanapmiynep

teggun utum radnats ihunemem   maya
10 INS iauses - 3866 -  laminim( 2002

 PP nasamek naanuggneP .)%21
 nanurunep tabmalrepmem tapad
 nanapmiynep amales nietorp radak
 nasamek naanuggnep nakgnidnabid
 nietorp nanurunep nupada ,nial
 nanapmiynep amales kudorp
 idajret )8002( ajrahidamsaK turunem

ak  nietorp lukelom aynkasur aner
 sesorp helo nakbabesid gnay
 gnay aborkim helo nietorp isadarged
 .nanapmiynep amales hubmut

 feirayS turuneM la te  halada )9891( ,.
 nasamek nagned kudorp nasamegnep
 hagecnem malad kiab hibel PP
 helo nietorp isarutaned aynidajret
 nietorp radak aggnihes iretkab
 ini laH .naknahatrepid tapad gnigad
 PP nasamek anerak nakbabesid
 ria pau satilibaemrep iaynupmem
 satilibaemrep nad hadner gnay
 aggnihes licek sag padahret

.tabmahid tapad iretkab nahubmutrep  
 

asab litalov latoT  
P atar naialine -  latot ialin atar

 nober gnadu teggun asab litalov

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 94,23  98,13  81,23  28,23  
L1 02,03  23,13  69,13  19,13  
L2 27,52  67,62  16,72  82,03  
L3 73,71  10,52  01,62  32,92  
L4 17,11  78,81  47,22  65,42  
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 amales adebreb nasamek nagned
 nakijasid ukeb uhus nanapmiynep

.7 lebaT adap  
 

 lebaT 7. ataR -  BVT ialin atar
 gnadu teggun )g001/gm(
 nasamek nagned nober

adebreb  s  amale
ukeb uhus nanapmiynep  

 
 lebaT nakrasadreB 7  ,

 naanuggnep  ,EPDL nasamek
PP nasamek nad EPDH nasamek  

 ukeb uhus nanapmiynep amales
utum nanurunep imalagnem   numan

 ialin naknahatrepmem tapad patet
 aggnih asab litalov latot

irah 06 nanapmiynep  .  
  sisilana lisah nakrasadreB

 awhab nakkujnunem isnairav
 adebreb gnay nasamek iskaretni

amales       uhus nanapmiynep                      
 padahret atayn huragnepreb ukeb
 ,nober gnadu teggun BVT ialin

F  ialin nagned  gnutih F > )17,431(  lebat
 .%59 naayacrepek farat adap )00,2(

lisah nakrasadreB   adeB tujnal iju
 nakumetid awhab ,)JNB( rujuJ atayN

 naukalrep isanibmok )amil( 5  ialin
 amales amas gnay hadneret BVT
 adap utiay ukeb uhus nanapmiynep

K3L0 K ,)g001/gm 70,1( 1L0  33,1(
K ,)g001/gm 2L0  ,)g001/gm 33,1(

K0L  0 K nad )g001/gm 76,2( 3L1  10,3(
 .)g001/gm  isanibmok nahiliP

 ialin irad kiabret naukalrep                  
hadneret BVT   tapad gnay

 gnadu teggun naknahatrepmem
 uhus nanapmiynep amales nober

K adap nakumetid ukeb 3L1  nagned

atar ialin -  10,3 utiay BVT atar
.g001/gm  

 amales nober gnadu tegguN
 BVT ialin ukeb uhus nanapmiynep
 nad nahaburep imalagnem ayn
 aumes kutnu utum nanurunep

ep  gnadu teggun   numan ,naukalr
 nakanuggnem napmisid gnay nober
 ayn BVT ialin PP nasamek
 hibel gnay natakgninep imalagnem

nakgnidnabid tabmal               apnat nagned
 nad EPDL nasamek ,nasamek

.EPDH nasamek   nanapmiyneP
 nakanuggnem nagned ayntujnales

 nasamek  amal aggnih PP
 hisam irah 06 nanapmiynep

 utum radnats ihunemem  satab iauses
53 utiay BVT radak nakalonep -  04

 ajrahidamsaK turuneM .g001/gm
 BVT ialin natakgninep halada )8002(
 PP nasamek adap licek hibel
 sativitka helo nakbabesid
 tikides gnay emsinagroorkim
 isadargednem malad tabmahret

nenopmok -  nusuynep nenopmok
 aggnihes ,nietorp itrepes gnigad
 hibel kutnebret gnay litalov awaynes
 upmam PP nasamek nad tikides
 kudorp isidnok naknahatrepmem
 amales nakusubmep sesorp padahret

 .nanapmiynep  
 

igoloiborkim asilanA  

kiliforkisp iretkaB  
P atar naialine -  asilana atar

 iretkab ialin padahret igoloiborkim
 nober gnadu teggun kiliforkisp
 amales adebreb nasamek nagned
 nakijasid ukeb uhus nanapmiynep

 lebaT adap 8. 
 
 
 
 
 
 
 

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 76,2  33,1  33,1  70,1  
L1 35,02  39,41  39,01  10,3  
L2 00,82  00,02  31,81  39,41  
L3 76,03  76,62  70,52  04,22  
L4 00,25  00,63  04,03  76,62  
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 lebaT 8.  kiliforkisp iretkab halmuJ
r gnadu teggun )g/les(  nobe

 adebreb nasamek nagned
 uhus nanapmiynep amales

ukeb  

 
  lebaT nakrasadreB 8  ,

 naanuggnep  ,EPDL nasamek
PP nasamek nad EPDH nasamek  

 ukeb uhus nanapmiynep amales
utum nanurunep imalagnem   numan

 ialin naknahatrepmem tapad patet
 aggnih kiliforkisp iretkab

irah 06 nanapmiynep . 
   sisilana lisah nakrasadreB

 awhab nakkujnunem isnairav
 adebreb gnay     nasamek iskaretni
 ukeb uhus nanapmiynep amales
 ialin padahret atayn huragnepreb

forkisp iretkab  gnadu teggun kili
F  ialin nagned ,nober  gnutih  > )47,7(

F  lebat  naayacrepek farat adap    )00,2(
 tujnal iju lisah nakrasadreB .%59

              ,)JNB( rujuJ atayN adeB
 )hujut( 7 nakumetid awhab
 iretkab ialin naukalrep isanibmok

kiliforkisp  mas gnay hadneret  utiay a
K adap 3L0  87,2 utiay (6,0𝑥 01 2 les /g)  ,

K2L0  08,2 utiay (6,3𝑥 01 2 les /g) K , 1L0 
 18,2 utiay (6,5𝑥 01 2 les /g) K , 0L  0  utiay

 68,2  (7,2𝑥 01 2 les /g) K , 3L1  70,3 utiay
(1,2𝑥 01 3 les /g) K , 2L1  41,3 utiay
(1,4𝑥 01 3 les /g) K nad 3L2  91,3 utiay
(1,5𝑥 01 3 les /g)  isanibmok nahiliP .

 iretkab ialin irad kiabret naukalrep
 tapad gnay hadneret kiliforkisp
 gnadu teggun naknahatrepmem
 uhus nanapmiynep amales nober

K adap nakumetid ukeb 3L2    nagned

 utiay kiliforkisp iretkab ialin             
91,3     (1,5𝑥 01 3 les /g). 

   amales nober gnadu tegguN
 iretkab ialin ukeb uhus nanapmiynep
 nahaburep imalagnem ayn kiliforkisp
 aumes kutnu utum nanurunep nad
 gnadu teggun numan ,naukalrep
 nakanuggnem napmisid gnay nober
 kiliforkisp iretkab ialin PP nasamek

ay natakgninep imalagnem ayn  gn
 nagned nakgnidnabid tabmal hibel

d EPDL nasamek ,nasamek apnat  na
nasamek   nanapmiyneP .EPDH

 nakanuggnem nagned ayntujnales
 amal aggnih ,PP nasamek
 suret irah 06 nanapmiynep
 iretkab ialin natakgninep imalagnem
 ihunemem hisam numan ,kiliforkisp

tum radnats  satab iauses kudorp u
 kiliforkisp iretkab ialin nakalonep

 utiay 5𝑥 01 5  .)1991( INS lepmas g/les
 naka emsinagroorkim latot halmuJ
 kudorp irad utum nakutnenem
 latot halmuj anamid ,nagnap
 hadner hibel gnay emsinagroorkim
 awhab nakkujnunem nama satab irad

dorp  kutnu nama tubesret ku
 otoyiwidaH turuneM .ismusnokid

 )3991(  malad  nawraD nad itawanrE
 natakgninep aynidajret halada )7002(
 amales emsinagroorkim latot
 anerak naknikgnumid nanapmiynep
 emsinagroorkim nahubmutrep
 iretkab utiay ,kiliforkisp nagnolog

apad gnay  uhus adap kiab hubmut t
C°51 -  uhus karaj nagned C°02

 aratna nahubmutrep -  iapmas C°01
.C°04  

 
NARAS NAD NALUPMISEK  

nalupmiseK  
 naitilenep lisah nakrasadreB
 teggun padahret nakukalid gnay
 nasamek nagned nober gnadu
 uhus nanapmiynep amales adebreb
 nober gnadu teggun utum ,ukeb
 araces nanurunep imalagnem
 nad rutsket ,uab ,apur( kitpelonagro

 rotkaF
 L  

 K rotkaF  
K0 K1 K2 K3 

     L0 7,2𝑥 01 2 6,5𝑥 01 2 6,3𝑥 01 2 6,0𝑥 01 2 
L1 4,7𝑥 01 3 3,4𝑥 01 3 1,4𝑥 01 3 1,2𝑥 01 3 
L2 9,3𝑥 01 3 7,1𝑥 01 3 6,3𝑥 01 3 1,5𝑥 01 3 
L3 6,5𝑥 01 4 4,8, 𝑥 01 4 4,3𝑥 01 4 3,5𝑥 01 4 
L4 9,5𝑥 01 5 2,1𝑥 01 5 9,5𝑥 01 4 7,4𝑥 01 4 
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 apnat nober gnadu tegguN .)asar
lid nasamek  kitpelonagro irad tahi

 amal aggnih nahatreb tapad
 naanuggneP .irah 03 nanapmiynep
 gnadu teggun adap EPDL nasamek
 amal aggnih nahatreb tapad nober
 naanuggneP .irah 54 nanapmiynep
 PP nasamek nad EPDH nasamek
 nanapmiynep aggnih nahatreb tapad

k numan ,irah 06  ikilimem PP nasame
 nakgnidnabid iggnit hibel ialin

 .EPDH nasamek  
 nad tamiskorp sisilanA
 radak ,ria radak utiay igoloiborkim
 iretkab nad asab litalov latot ,nietorp
 awhab nakkujnunem kiliforkisp
 nasamek apnat nober gnadu teggun

pmiynep amal aggnih nahatreb  nana
 ,EPDL nasamek naanuggneP .irah 54
 akij PP nasamek nad EPDH nasamek
 nad tamiskorp asilana irad tahilid
 aggnih nahatreb tapad igoloiborkim
 numaN .irah 06 nanapmiynep amal
 iggnitret ialin ikilimem  PP nasamek
 nad EPDL nasamek nakgnidnabid

 .EPDH nasamek  

naraS  
  ,naitilenep lisah nakrasadreB

 sinej nakanuggnem naknarasid
 tapad anerak PP nasamek
 gnadu teggun utum naknahatrepmem
 uhus nanapmiynep amales nober
 natujnal naitilenep iagabes ,ukeb
 amal hibel gnay napmis asam kutnu
 PP nasamegnep nakukalid tapad

dotem  asam naagudnep nad mukav e
.nober gnadu teggun kudorp napmis  

 
AKATSUP RATFAD  

 utum nanuruneP .8002 .R ,soirA
selbategev dexim   malad

 digir enelyporpylop nasamek
 .ukeb nanapmiynep adap
 .nainatreP igolonkeT satlukaF
  .rogoB .rogoB nainatreP tutitsnI  

 ,nawatsA  gnadU .noitirtuN .9002 .M
 .tadaP gnaluT nikiB nobeR

ltrpbc/di.ten.nbc.demrebyc//:ptth
itirtuN=x?xpsa.liated/demrebyc/

315|6|0|0|demrebyc=y&no  .
uJ 32 seskaid .2102 in  

 
 remilop isakilpA .6002 .S ,R ,iduB
 .nasamek yrtsudni malad
 iretaM sniaS lanruJ
 susuhk isidE .aisenodnI

51 lah ,6002 rebotkO -  .22
1141 :NSSI -  .8901  

 
 sinej huragneP .7002 .D ,allenadraD
 isidnok nad nasamek
 utum padahret nanapmiynep

 ujek kudorp  amales raddehc
 satlukaF .nanapmiynep
 dutitsnI.nainatreP igolonkeT

 .rogoB .rogoB nainatreP  
 

 edoteM huragneP .3002 ,.inayirfE
 naD nagniregneP   napmiS asaM

 nakI utuM padahret  labmaJ
maiS  . spirkS  i satlukaF  

umlI nad nanakireP   natualeK
.uaiR satisrevinU  

 
awanrE  .7002 .nawraD nad T.A .D ,it

 satilauk ijU steggun nekcihc  
 gnupet nagnidnabrep nagned
 amales gnoynag itap nad ugiret
 satlukaF .nanapmiynep
 .nainatreP igolonkeT
 amrahD aydiW satisrevinU
 sutsugA .TCEPSORP .netalK

 .5.oN ,3 nuhaT ,7002  
 

doteM .1991 .V ,zrepsaG  e
 kutnu naabocreP nagnacnareP

umlI - umlI ,nainatreP umli -  umli
 .naretkodeK nad kinkeT

   .gnudnaB .ocimrA tibreneP  
 

 .S ,iliaL nad D ,H ,ainruK ,.A ,ifanaK
 napmis rumu naagudneP .0102
 nad nasamek iagabreb irad
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 kudorp nanapmiynep isidnok
eB atok id naki teggun  .ulukgn

 nainatreP satlukaF .)kartsbA(
 .ulukgneB satisrevinU

.ulukgneB  
 

 naijaK .8002 .H ,ajrahidamsaK
 teggun ,sisos nanapmiynep
 maya gnigad nad maya
 nasamek malad ubmubreb
 satlukaF .digir neliporpilop
 .BPI .nainatreP igolonkeT

 .rogoB  
 

ijaK .2102 .S ,nilieM  naamireneP na
 tegguN utuM nad nemusnoK
 setecA( nobeR gnadU
 igolonkeT nasuruJ .)suearhtyre
 satlukaF .nanakireP lisaH
 .natualeK umlI nad nanakireP
 .urabnakeP .uaiR satisrevinU

.)naktibretid kadit(  
 

imruN  tafiS naitileneP .2002 .M ,han
 nasameK nahaB iagabreb

P                       satreK nad kitsal
 padahret aynhuragneP atres

 nahaB ay                .samekid gn
 nainatreP igolonkeT nasuruJ

 satisrevinU            aretamuS
.yrarbil latigid USU .aratU  

 
 tsevraH tsoP .5791 .B .E ,ocitsatnoP

 .ygolonhceT  .oC .buP IVA ehT
cnI .tucitcennoC ,troptseW ,.  

 
 kitsalp satifitkefE .7002 .itawruP
 aradu padek digir neliporpilop
 nahaburep tabmahgnem malad
 gnigad nad maya gnigad satilauk
 .ukeb nanapmiynep amales ipas
 .nainatreP igolonkeT satlukaF

.rogoB .rogoB nainatreP tutitsnI  
 

 .tS nad ,asuatnaS .S ,.R ,feirayS
 igolonkeT .9891 .anaysI
 .nagnaP nasamegneP
 sesorP asayakeR muirotarobaL

 satisrevinU ratnA tasuP nagnaP
iziG nad nagnaP -  tutitsnI
.rogoB ,rogoB nainatreP  

 
 nagnaP aimiK .4891 .G.F ,onraniW
 .aidemarG tibreneP .iziG nad

atrakaJ  .  
 

 .G.F ,onraniW 002 8  .  nagnaP aimiK
.izig nad   akatsuP aidemarG

atrakaJ .amatU . 
 

 .itawaflE nad .itayadiH .H ,itnaY
 ipaS gnigaD satilauK .8002
 EP kitsalP nasameK nagned
 PP kitsalP nad )nelyhteyloP(
 rasaP id )nelyporpyloP(
 lanruJ .urabnakeP atoK akgnerA

eteP  iraurbeF 1 oN 5 loV nakanr
 22( 8002 -  9281 NSSI .)72 – 

 .9278  nad nainatreP satlukaF
 malsI satisrevinU nakanreteP
 misaK firayS natluS iregeN

.urabnakeP .uaiR  
 


