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uaiR isnivorP ipaipaisnagaB nariareP iD  

nimA latniB  nad  artupaS idA  

uaiR satisrevinU natualeK umlI nad nanakireP satlukaF tuaL aimiK muirotarobaL  
 ,manaP aydiwaniB supmaK 39282 urabnakeP  
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 artsbA tc  A fo sisylan  latem yvaeh s  ni tnetnoc  doolb  )asonarg aradanA( elkcoc  morf
 sretaw latsaoc ipaipaisnagaB A ni detcelloc erew selpmaS .detcudnoc neeb sah -u

 tuo deirrac saw sisylana tnetnoc slatem yvaeh dna 1102 tsug  nikreP SAA gnisu yb
 0113 remlE  ni yrotarobaL yrtsimehC eniraM   fo ytlucaF  eniraM dna seirehsiF

ecneicS  eht taht swohs tluser ehT .uaiR fo ytisrevinU , naem   tnetnoc slatem yvaeh
a 27.2( sllehs eht ni  23.1( seussit tfos eht ni taht naht rehgih erew )g/gµ 02.22 dn

.ylevitcepser uC dna bP rof )g/gµ 15.02 dna  H  desaercni saw tnetnoc slatem yvae
llams erehw ezis gnisaercni htiw re  1( ezis 5- 62   )mm  g/gµ 61.1 deniatnoc bP  dna  

g/gµ76.12  2( ezis muidem ;uC 7- 83  )mm   g/gµ 93.1 bP  dna  g/gµ76.41   tslihw uC
 egral 3( ezis 9-50  )mm  g/gµ04.1 deniatnoc  bP dna  g/gµ81.52   raenil elpmiS .uC

etacidni sisylana noisserger d noitalerroc evitisop s  ni tnetnoc slatem yvaeh neewteb
 eht  seussit tfos htiw llehs dna   eht  fo ezis elkcoc eht   y(  592,0 = r ;x700,0 + 0860,1 =

 109,0 = r ;833,0 + x370,0 = y dna bP rof  dna    = y - 729,0 = r ;x075,0 + 646,1   y dna
 862,0 = r ;x630,0 + 10,12 = uC rof ylevitcepser )  eht ,lareneg nI .  detaluclac  IWTP

 sa OHW/OAF yb dehsilbatse  aeh evitagen diova ot taht detseggus  elpoep ,stceffe htl
 deecxe ot ton sretaw latsaoc ipaipaisnagaB morf elkcoc doolb demusnoc dluohs
 uC no desab( keew/gk 87.74 dna )noitartnecnoc bP no desab( keew/gk 03.5

 .)noitartnecnoc tluser ehT s  yduts eht fo detacidni osla   taht  doolb  desu eb nac elkcoc
 .noitullop latem yvaeh rof tnega gnirotinomoib sa   

yeK sdrow : a asonarg aradan rotinomoib , , h  elbarelot lanoisivorp ,latem yvae
ekatni ylkeew  , ezis  

   

.1  nauluhadneP  
 irad naklubmitid tapad gnay fitagen kapmad utas halaS
 halada risisep nasawak id kinegoportna sativitka
 helo tareb magol itrepes ramecnep nahab aynisalumukaret
 igab fitagen kapmadreb gnay tual emsinagro nad nemides
 gnusgnal kadit nupuam gnusgnal araces kiab emsinagro

sek nakayahabmem tapad aynnarilig adap gnay  natahe
 emsinagro utas halaS .aynismusnokgnem gnay aisunam
 irad tareb magol isalumukagnem upmam gnay tual

( harad gnarek halada ayntatibah aradanA  asonarg  magoL .)
 nakbabeynem naka nemides malad id ada gnay tareb

nariarep rasad id nakam iracnem gnay emsinagro   itrepes
 magol rapapret raseb gnay gnaulep ikilimemem gnarek
 .)6002 ,namhaR( nariarep rasad id takiret halet gnay tareb
 iadapsawid ulrep tual nanakirep lisah ,uti anerak helO

.tareb magol naramecnep padahret  

ipais nagaB nariarep nasawaK -  anamiagabes ipa
rep  nasawak id kinegoportna sativitka nagned nial naria

 nagnaub iagabreb amirenem nakarikrepid aynrisisep
 ,namikumep ,nahubalep sativitka irad itrepes habmil
 gnay irtsudni atres nanakirep ,nainatrep ,narayalep

amecnep nahab nagnudnak natakgninep malad narepreb  .r
 nariarep id idajret gnay sativitka aynskelpmoK

nakarikrepid ipaipaisnagaB    taz aynkusam naktabikagnem
 nakapurem ini nariareP .tareb magol kusamret ramecnep
 id rasebret harad gnarek napakgnanep haread

id kaynab tubesret harad gnarek nad ipaipaisnagaB -
nok  nakhab nad tapmetes takaraysam helo ismus

 atokubi iagabes urabnakeP kusamet atok raulek nakrasapid
atnokret tubesret harad gnarek alibapA .uaiR isnivorP -

 nakayahabmem naka akam ,tareb magol helo isanim
.aynismusnokgnem gnay takaraysam natahesek  

t naitileneP gnatne   adap tareb magol nagnudnak
 muleb nagnukgnil ramecnep rotakidni iagabes emsinagro
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 nariarep id nakukalid hanrep  halas iagabes ipaipaisnagaB
 kusamret tual nanakirep kudorp lisahgnep nasawak utas

uaiR isnivorP id harad gnarek  . P  nakukalid ini naitilene
 tareb magol nagnudnak iuhategnem kutnu naujut nagned

harad gnarek adap  adap nupuam gnigad adap kiab ,
ayngnakgnac   tareb magol nagnudnak aratna nagnubuh nad

d tubesret nagne  id aynnarilig adap gnay aynnaruku -
almuj gnatnet nagnabmitrep nakidajid tapad nakparah  h

 gnay harad gnarek naismusnokgnep malad nama gnay
ini nasawak irad lasareb   aggnihes  nakayahabmem kadit

takaraysam natahesek . 

.2  edoteM nad nahaB  
 lepmaS ( harad gnarek asonarg aradanA  )  irad naklupmukid
 nariarep yekreB ualuP iatnap  uaiR isnivorP ipaipaisnagaB . 

 nautnab nagned naklupmukid tubesret gnarek lepmaS
 nayalen  lanoisidart  kaynabeS .tapmetes udividni 05   nagned

 adebreb naruku 93( raseb utiay - 72( gnades ,)mm 05 -  83
51( licek nad )mm -  )mm 62  gnotnak malad nakkusamid

ob eci malad naktapmetid naidumek nad kitsalp  nad x
 .muirotarobal ek awabid ayntujnales  id ayniapmaseS

 malad ek nakkusamid areges tubesret lepmas muirotarobal
 rezeerf  aynidajret hagecnem kutnu naujutreb gnay

 .tubesret lepmas adap nakasurek nad nahaburep  sisilanA
obaL id nakukalid tareb magol nagnudnak  muirotar  aimiK

tuaL   satisrevinU natualeK umlI nad nanakireP satlukaF
 noitprosbA cimotA( SAA nakanuggnem nagned uaiR

ortcepS hp .0113 remlE nikreP )retemoto  
muirotarobal iD ,  irad nakraulekid harad gnarek lepmas

rezeerf  em lepmenem gnay se aggnih nakraibid nad  riacn
 nagnudnaK sisilanA .ayntareb nad gnajnap rukuid nad
 paY rudesorp adap ucagnem nagned nakukalid tareb magol

kkd  gnisaM .)3002( -  tubesret gnarek udividni gnisam
gnakgnac nad gnigad naigab nakhasipid ayn   nagned iauses

 adap nakgnirekid nad naruku kopmolek 08 uhus o  malad C
 gnirek halet gnay gnakgnac nad gnigaD .nevo  nakrasadreb

 aynnaruku  gnabmitid nad naknegomohid naidumek
gnisam -  ,nagnalu tapme nagned g 1 kaynabes gnisam

 naidumek gnisam -  lepmas gnisam  lm 01 malad nakturalid
ONH( takep tartin masa 3  malad )  nad iskurtsed gnubat

( sanamep tala sata id nakkatelid etalp toh  lepmaS .)
04 uhus adap naksanapid naidumek o  ,maj 1 amales C

041 nagned iapmas nakkianid uhus naidumek o  nad C
 iskurtsedret lepmas haleteS .maj 3 ± amales naksanapid

besret natural ,anrupmes araces  naidumeK .naknignidid tu
 idajnem iapmas sedibauqa nagned habmatid lepmas natural
 lepmas lotob malad ek gnirasid ayntujnales nad lm 02

 gniras satrek nagned  namttahW  nad mµ54,0 narukureb
  aynmagol nagnudnak sisilanaid kutnu pais tubesret lepmas

d )uC nad bP(  sisilana aumeS .SAA nakanugnem nagne
 .51 isrev SSPS erawtfos nautnab nagned nakukalid kitsitats

 naruku aratna nagnubuh iuhategnem kutnU harad gnarek  
 iserger iju nakukalid ayntareb magol isartnesnok nagned

)2991( anajduS turunem anahredes reinil , s  nakgnade  pahat
 turunem nakukalid naki naismusnokgnep natamalesek

 radnats  IWTP nagnutihrep d gnay  helo nakakumeki
.)4002( OHW/OAF  

.3  nasahabmeP nad lisaH  

.1.3   naadaeK mumu  naitilenep haread  

 riliH nakoR netapubaK atok ubi nakapurem ipaipaisnagaB
1 tanidrook adap adareb gnay o1  ’’00’4 - 2o  nad UL ’00’54

001 o  ’00’71 - 101 o  saules hayaliw ikilimem nad TB ’’00’12
 ualuP tapadret ayniatnap nariarep iD .ratkeh 951.888
 rupmul napadnegnep tabika iagabes kutnebret gnay yekreB
 naktabikagnem halet gnay nakoR iagnuS araum ratikes id

p aynsaulem  hara ek lim 02 aggnih tual nalakgnadne
 ipaipaisnagaB tarab  hara ek lim 04 nad araggnet
 gnarek lepmas anamid ,ini nariareP .)4002 ,suminonA(
 tartsbus nagned iadnal ifargopot ikilimem ,libmaid harad
 nakbabeynem aggnihes ,risapreb rupmul nad rupmul rasad

rep  gnajnapes id hubmut gnay isategeV .hurek aynnaria
 iatnap  utiay evorgnam sinej nakapurem  aropozihR  gnay ps

 sinej aguj tapadret uti gnipmasid ,nanimod hibel tahilret
ipa - ( ipa  ainecivA beB .)ps ara  id ada gnay sativitka ap

raum id kusamret ini nariarep ratikes  a S  nakoR iagnu
 ,gnarab taum rakgnob ,nalapakrep irtsudni itrepes
 sativika aparebeb atres lapak nakiabrep nad naicucnep

aynnial kinegoportna . P  gnusgnal napadahreb ini nariare
 nagned L  tua B  rulaj nakapurem gnay )akalaM taleS( naga

nad ualup ratna isatropsnart  .tadap gnay aragen ratna  

.2.3  gnakgnac nad gnigad adap tareb magol nagnudnaK  

 harad gnarek adap uC nad bP magol nagnudnaK
 1 lebaT adap tahilid tapad hubut naigab nakrasadreb

atar nagnudnak anamid -  gnakgnac adap bP magol atar
nakgnidnabid raseb hibel )g/gµ 27,2(   23,1( gnigad adap

atar nagnudnaK .)g/gµ -  gnakgnac adap uC magol atar
 15,02( gnigad adap irad iggnit hibel aguj )g/gµ 02,22(
 nagnudnak awhab naktahilrepmem aguj ini lisaH .)g/gµ
 nariarep id harad gnarek gnigad adap tareb magol

id adareb hisam ipaipaisnagaB  gnay satab gnabma hawab
 kutnu mpp 00,2 rasebes utiay )3791( APE helo nakpatetid

.bP magol  
 

1 lebaT  .  ataR( nagnudnaK -  magol )isaiveD radnatS ± atar
 gnarek gnakgnac nad gnigad adap uC nad bP

harad  ( asonarg .A ) 

nagrO  
)g/gµ( magoL nagnudnaK  

bP  uC  

     gnigaD  82,0 ± 23,1  72,5 ± 15,02  

     gnakgnaC  88,0 ± 27,2  64,1 ± 02,22  

     ataR - atar  69,0 ± 20,2  34,5 ± 63,12  

 gnigad adap uC nad bP magol nagnudnak naadebreP
 helo nakbabesid nanikgnumek gnarek gnakgnac nad

emsilobatem ujal natapecek naadebrep  ,  napareynep
nahab nad nanakam -  nagnudnaK .aynnial kinagro nahab

 adap irad raseb hibel gnakgnac adap tubesret tareb magol
 ralaP nakukalid gnay naitilenep lisaH .gnigad malad
 nagnudnak tapadid aisunam hubut nagro adap )4991(

gig adap tapadret rasebret bP magol  turuneM .gnalut nad i
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 nakapurem gnakgnac aksulom mulif adap )1791( rensoG
.gnalut nagned amas aynrutkuts gnay hubut naigab  

k aynhadneR nagnudna   gnigad malad id magol
nakgnidnabid   gnakgnac malad nakbabesid agudid   helo

I .tubesret harad gnarek igoloisif narep  refezS nad atuk
 magol isartnesnok aynhadner awhab nakataynem ,)2002(
 igoloisif narep nagned aynnatiak ada gnigad maladid tareb

)0891( egroeG .tubesret harad gnarek emsilobatem malad  
 fitka nagniraj nakapurem nakub gnigad awhab nakataynem

isalumukagnem malad   snairO dna seraL .tareb magol
 nagniraj nakapurem gnigad awhab nakataynem aguj )1002(
 laisnese magol isartnesnok hadner gnilap aynasaib gnay

 .aynlaisnese non nupuam  ayntujnaleS  nad obmaD
 tareb magol nagnudnak ,nakataynem )0002( rozoewkE

c adap iggnit hibel  nagniraj nagned nakgnidnabid gnakgna
 gnarek gnakgnac irad rupak tafis anerak ini laH .kanul
 magol naknahatrepmem kutnu naknikgnumem gnay
 tapad gnay kanul nagniraj nagned nakgnidnabid

.aynnakiserkskegnem   
  kutnu uC magol nakulremem nariarep emsinagrO

 sigoloisif malad rotkafak latem iagabes sigoloisif sesorp
 ralaP .ninaisomeah iagabes tapadret uC anamid ,mizne
 magol malad nakgnologid uC magol nakataynem )4991(

 laisnese gnay  almuj malad hubut nakhutubid tagnas  gnay h
 .tikides  hibeL  uC magol ayniggnit  bP gnidnabid  natiakreb

 laisnese rusnu nakapurem gnay uC magol satilibom nagned
 nahutubek nakrabmaggnem nad harad gnarek igab orkim
 magol nagnudnak ayniggniT .tubesret naweh irad igoloisif

agol nagned nakgnidnabid uC  tabika agudid aguj bP m
 lapak itrepes tadap gnay nalapakrep sativitka yrref   gnay

 aguj nad nagnarebeynep kutnu nakanugid irad  lapak -  lapak
 nad ograk nayalen  .  tapadnep helo gnukudid ini laH

 utas halas awhab nakataynem gnay )5891( PMASEG
agol aynkusam babeynep  irad lasareb nariarep id uC m

lapak adap tarak itna tac nahab  .  aguj )4991( ralaP
 nagnudnak awhab nakakumegnem  magol  nariarep id uC

 nagned kitsemod nagnaub nad lapak nagnalag irad lasareb
 .uC magol nagned narupmac magol rasad nahab  

.3.3  eb tareb magol nagnudnaK  lepmas naruku nakrasadr  

ataR -  adap tapadret gnay uC nad bP magol nagnudnak atar
  naruku  nakrasadreb harad gnarek gnakgnac nad gnigad

 adap bP magol anamid 2 lebaT adap tahilid tapad hubut
 gnay naruku adap tapadret )g/gµ 04,1( raseb hibel gnigad

93( raseb -5  narukureb gnarek nagned nakgnidnabid )mm 0
51( licek hibel -  .g/gµ 61,1 isartnesnok nagned )mm 62
atar nagnudnaK -  adap tapadret raseb hibel uC magol atar

 tapadret licek hibel nad )g/gµ 81,52( raseb gnay naruku
ataR .)g/gµ 76,41( gnades naruku adap - agol atar  bP m

 uC kutnu nad g/gµ 23,1 halada naruku nahurulesek kutnu
.g/gµ 15,02  

L  adap bP mago gnakgnac  ( raseb hibel 3, 87   )g/gµ
 raseb gnay naruku adap tapadret ( 93 - mm 05 )  nakgnidnabid

narukureb gnarek nagned   licek hibel ( 51 - mm 62 )  nagned
isartnesnok  ,1 79  g/gµ . atar nagnudnaK -  uC magol atar

2( raseb gnay naruku adap tapadret raseb hibel 2, 73   )g/gµ
( gnades naruku adap tapadret licek hibel nad 40,22  )g/gµ . 

ataR -  magol atar  bP  naruku nahurulesek kutnu halada  27,2  
g/gµ   uC kutnu nad 22, 02  .g/gµ  atar nagnidnabreP - atar  

( harad gnareK adap uC nad bP magol asonarg .A  adap )
 tapad adebreb gnay naruku adap gnakgnac nad gnigad

 rabmaG adap tahilid .1  

 

 
2 rabmaG  .  nad gnigad adap  uC nad bP magol nagnudnaK

( haraD gnareK gnakgnac asonarg .A )  

2 lebaT ataR( uC nad bP magol nagnudnaK . - atS ± atar  naruku nakrasadreb gnakgnac nad gnigad adap )isaiveD radn
( harad gnareK hubut asonarg .A ) 

)mm( narukU  nagrO  
)g/gµ( magoL nagnudnaK  

bP  uC  

     51(          liceK - )62    gnigaD  62,0 ± 61,1  37,1 ± 76,12  

 

  gnakgnaC         44,0 ± 79,1  98,1 ± 40,22  

     72(       gnadeS - )83    gnigaD           63,0 ± 93,1  27,0 ± 76,41  

 

  gnakgnaC               93,0 ± 14,2  51,1 ± 02,22  

     93(          raseB -  )05    gnigaD               91,0 ± 04,1  44,3 ± 81,52  

 

  gnakgnaC               63,0 ± 87,3  86,1 ± 73,22  

ataR - atar  
  gnigaD               82,0 ± 23,1  56,6  ± 15,02  

  gnakgnaC               88,0 ± 27,2  64,1 ± 02,22  
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 nakaynabek ria malad uC nad bP tareb magoL
 gnarek helo paresid tubesret magol nad noi kutnebreb
 narbmem itawelem gnay ria iulalem gnusgnal araces

lem uata gnasni  magol ,gnasni iulalem nialeS .nanakam iula
 nasipal nad )alukituk( tiluk iulalem kusam aguj tareb
 tapad nad harad tukgnaid ayntujnales gnay asokum

 edioK( gnarek lajnig nad gnutnaj malad nubmitret kkd  ,
2891  nad   ,)1991( gnulagatuH turuneM .)4891 ,nayrB

pmamek  malad )aksulom nad gnadu ,naki( tual atoib nau
 adap gnutnagret nariarep id tareb magol isalumukagnem
 atres narapamep amal ,atoib sinej ,tareb magol sinej
 nikameS .satinilas nad uhus ,Hp itrepes nagnukgnil isidnok

agol isalumuka akam ,ria atoib naruku raseb  tareb m
 gnarek malad tareb magol satisiskoT .takgninem nikames
 hubut nagniraj malad isalumuka tabika naklubmitid gnay

 tapad  atoib igab naitamek nad nanucarek naktabikagnem
 .)3991 ,ssenruF nad ilnaC( aynismusnokgnem gnay ria  

R ata - ad bP magol nagnudnak atar  gnigad adap uC n  nad
 gnakgnac  adap isalumukaret iggnit hibel harad gnarek

 .raseb narukureb gnay harad gnarek U  reinil iserger ij
 anahredes  aratna fitisop nagnubuh nakkujnunem

 bP magol nagnudnak  uC nad  gnigad adap  gnakgnac nad
naruku nagned harad gnarek  gnay   itrareb  magol nagnudnak

 nagned habmatreb naka harad gnarek gnigad malad bP
tubesret gnarek hubut naruku aynhabmatreb  .  kuhcidlaW

( )4791  awhab nakataynem   hubut malad tareb magol
 skelpmok awaynes kutnebmem gnurednec emsinagro

taz nagned - ret gnay kinagro taz  hubut malad tapad
 naka tubesret tareb magol naikimed nagned ,emsinagro
 gnay emsinagro helo nakiserkeid kadit nad isaskifret

 liamsI natukgnasreb ,kkd  ( malad   )7991 ,suminonA  aguj
 nakataynem  avlavib adap tareb magol isartnesnok awhab

 turunem nakadebid  naruku raseb nikameS .aynnaruku
 malad magol isalumukagnem naka akam avlavib

nep aparebeB .iggnit hibel gnay isartnesnok itile  halet na
 gnutnagret tareb magol isalumuka awhab nakkujnunem
 nikames akam naruku raseb nikames utiay naruku irad

nagnudnak alup raseb   .)7791 ,nedyoB( ayntareb magol
 kadit awhab nakataynem )2891( xiM nad ehcuotaL numaN

 isartnesnok anamiagab ianegnem mumu natakapesek ada
.naruku helo ihuragnepid magol  

 adap )5891( ybgnyL nad xirB naitilenep lisaH  sulityM
silude  kataynem kramneD nariarep id  nakianek awhab na

 utiay fitisop ialinreb gnakgnac nad gnigad adap tareb
 magol nagnudnak akam naruku ayntakgninem nagned

.takgninem aguj ayntareb   liamsI naitilenep lisaH kkd , 
 adap bP magol nagnudnak awhab nakkujnunem )5991(

enemawaR nariarep id harad gnarek  naruku nakrasadreb gn
 iagabes lepmas aparebeb adap adebreb gnay lepmas
 gnades naruku ,g/gµ 07,0 )mm 41( licek naruku :tukireb
 .mpp 02,2 )mm 93( raseb naruku nad g/gµ 09,1 )mm 72(
 harad gnarek adap uC magol nagnudnak uti aratnemeS

p id aynnaruku nakrasadreb  ,idaharguN( iamuD nariare
 :tukireb iagabes lepmas aparebeb adap adebreb )8991
 )mm 62( gnades naruku ,mpp 82,9 )mm 41( licek naruku

g/gµ 17,9   nad .g/gµ 17,9 )mm 04( raseb naruku  

.4.3   nagned harad gnarek naruku aratna nagnubuH
 tareb magol nagnudnak  

isilana lisaH  nagnudnak aratna anahredes reinil iserger s
 harad gnarek gnakgnac nad gnigad adap uC nad bP magol
 nagned 1 rabmaG adap tahilid tapad hubut naruku nagned

R ;x700,0 + 860,1 = y ayniserger naamasrep 2  = r ;780,0 =
 = y nad bP magol kutnu 592,0 -  ;x075,0 + 646,1 R2  ,068,0 =

 gnakgnac kutnu nakgnades ,uC magol kutnu 729,0 = r
R ;833,0 + x370,0 = y iserger naamasrep nagned 2  ,218,0 =

R ;x630,0 + 010,12 = y nad bP magol kutnu 109,0 = r 2  =
 iserger naamasrep iraD .uC magol kutnu 862,0 = r ,270,0

 iuhatekid tapad tubesret  nakirebmem kadit naruku awhab
 bP tareb magol nagnudnak padahret raseb gnay huragnep
 nakkujnunem numan ,gnakgnac adap uC nad gnigad adap
 gnakgnac adap bP magol kutnu tare tagnas gnay nagnubuh
 nariarep id harad gnarek gnigad adap uC nad

 lisaH .ipaipaisnagaB  aguj )1002( ardneH naitilenep
 gnarek naruku aratna fitisop tauk nagnubuh naktapadnem

    .ayntareb magol nagnudnak nad harad  
 

 
 

  
 

2 rabmaG aratna nagnubuH .  ( haraD gnareK naruku nagned gnakgnac nad gnigad adap uC nad bP magol nagnudnak  .A
asonarg  )  
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 naadebrep awhab nakataynem )5991( onomraD
 tapad nariarep atoib malad tareb magol nagnudnak

nej ,seiseps naadebrep helo ihuragnepid  ,nimalek si
 isidnok irad radnihgnem kutnu emsinagro naupmamek
 nad nakam nahutubek ,pudih sulkis esaf ,)isulop( kurub
 negisko nad Hp ,satinilas ,uhus( nagnukgnil huragnep
 sigoloisif sserts isidnok uti gnipmasiD .)ria malad turalret

agnepreb tagnas emsinagro  natakgninep padahret hur
.ria irad magol isbrosba   nakakumegnem )4991( ralaP

 hubut malad lupmukret tapad tareb magol awhab
 gnay utkaw adap hubut malad laggnit patet nad emsinagro

.isalumukaret gnay nucar iagabes amal  

.5.3  ( haraD gnareK ismusnoK nakayaleK narg .A aso  )  

 gnarek ismusnokgnem malad nanamaek iuhategnem kutnU
( harad asonarg .A  akam ,ipaipaisnagaB nariarep irad )

 iulalem naki ismusnok okiser naagudnep nakukalid
 .)ekatnI ylkeeW elbareloT lanoisivorP( IWTP nagnutihrep

ooF no ettimmoC trepxE OHW/OAF tnioJ ehT  sevitiddA d
 ,halmuj adap gnutnagret IWTP awhab nakataynem )4002(
 nanakam isanimatnok takgnit nad ismusnok utkaw akgnaj

.aisunam helo ismusnokid gnay  
 mumiskam satab awhab nakataynem )3891( OAF
 helo ismusnokid tapad gnay tareb magol isartnesnok

utiay aisunam   magol kutnu nad g/gµ 5,0 bP magol kutnu
 tarotkeriD nasutupek tarus nakrasadreB .g/gµ 03 uC
 nemetrepeD ,nanakaM nad tabO nasawagneP laredneJ
 ,9891/KS/B/52730 : romoN aisenodnI kilbupeR nataheseK
 2 bP magol utiay atoib adap tareb magol kutnu radnats

nad mpp  .mpp 02 uC  
 tareb gk/gm 520,0 rasebes bP magol kutnu IWTP

 bP gk/gµ 0571 nagned arates uggnim /nadab  kutnu nad
 5,3 rasebes uC magol  arates uggnim/nadab tareb g/gµ

 uggnim rep uC g/gµ 000.542 nagned u  tareb gk 07 kutn
 .)9891 ,OHW( asawed gnaro hubut lenep adaP  ,ini naiti

r ata -  harad gnarek gnigad adap bP magol nagnudnak atar
( asonarg .A gnirek tareb g/gµ 23,1 rasebes )   arates uata

 33,0 nagned g/gµ  r nad hasab tareb ata -  nagnudnak atar
( harad gnarek gnigad adap uC magol asonarg .A  rasebes )

 gnirek tareb g/gµ 15,02 a uat  1,5 nagned arates 3  tareb g/gµ
 ialin awhab iuhatekid tapad naikimed nagneD .hasab
 iapacret naka OHW helo nakpatetid halet gnay IWTP
 gk 07 nadab tareb nagned takaraysam alibapa
 ipaipaisnagaB nariarep irad harad gnarek ismusnokgnem

gk 03,5 irad hibel  reb(  gk 87,74 nad )bP magol nakrasad
uggnim utas malad )uC magol nakrasadreb( .  nagneD

 harad gnarek awhab nakatakid tapad naikimed gnay halmuj
( asonarg.A  nad nama hisam ipaipaisnagaB nariarep irad )

 satab iuapmalem kadit amales ismusnokid kutnu kayal
 halet gnay .tubesret nakpatetid  

K bP magol nagnudna  uC nad  ( harad gnarek adap A 
asonarg.  ipaipaisnagaB nariarep id )  31,5 nad 33,0(  g/gµ

 hadner hibel mumu araces )hasab tareb d adapira  
 haread aparebeb id harad gnarek adap bP magol nagnudnak

 nial pekgniS nariarep itrepes  anamiagabes rapmA utaB ,
3 lebaT adap tahilid tapad  hibel uC magol nagnudnaK .

 irad nad rognales alauK nariarep irad nakgnidnabid iggnit
 .kareP nad gnaneP  

 

3 lebaT atar nagnidnabreP . -  tareb magol nagnudnak atar
nial nariarep irad haraD gnareK adap  

 
k naadebreP  uC nad bP magol nagnudna  nagned

id naitilenep   iagabreb irad sapelret kadit nial nariarep
 utas halaS .tubesret nariarep ratikes id takaraysam sativitka
 magol isartnesnok naadebrep nakbabeynem gnay rotkaf
 kaynab adap gnutnagreb halada haread paites adap tareb

egoportna sativitka ayntikides  .uti nariarep ratikes id kin
 naklisahgnem gnay aisunam sativitka kaynab nikameS
 nakusam alup raseb nikames akam tareb magol habmil
 ayntujnales gnay tubesret nariarep ek tareb magol

msinagro helo isalumuka takgnit alup takgninem e  gnay
iarep nasawak inuhgnem tubesret nar . 

.4  K nalupmise  
nagnudnaK    harad gnarek gnakgnac adap uC nad bP magol

( asonarg .A  adap nagned gnidnabid iggnit hibel )
 adap iggnit hibel tubesret magol nagnudnak nad ayngnigad
 gnay nagned gnidnabid raseb narukureb gnay harad gnarek
 kadit harad gnarek hubut narukU .licek narukureb
 nagnudnak padahret raseb gnay huragnep nakirebmem

b magol  numan ,gnakgnac adap uC nad gnigad adap bP tare
 bP magol kutnu tare tagnas gnay nagnubuh nakkujnunem
 id harad gnarek gnigad adap uC nad gnakgnac adap
 kapmad iradnihgnem kutnU .ipaipaisnagaB nariarep
 utas malad raga naknarasid akam natahesek adap fitagen

im  kadit gk 07 nadab tareb  nagned takaraysam uggn
 ipaipaisnagaB nariarep irad harad gnarek ismusnokgnem
 gk 87,74 nad )bP magol nakrasadreb( gk 03,5 irad hibel
 ianegnem natujnal naitileneP .)uC magol nakrasadreb(

et huragnepreb tapad gnay nagnukgnil retemarap  padahr
 ,uhus itrepes emsinagro helo tareb magol isalumuka
 ulrep turalret lekitrap nad tual ria Hp nad satinilas
 adap aggnihes ipaipaisnagaB nariarep id nakukalid
 gnay rotkaf salej hibel iuhatekid tapad aynrihka

d tareb magol isubirtsid padahret huragnepreb  nariarep i

nariareP  
 isartnesnoK

)g/gµ(  isnerefeR  
bP  uC  

 iagnuS arauM
pekgniS  

99,6  00,81  )1002( adiaH  

rapmA utaB  93,01  - )1002( ardneH  

iamuD  07,9  17,9  )8991( idaharguN  

 iagnuS arauM
 nahasA  

14,1  10,01  )0102( irasnaluW  

 kareP nad gnaneP  - 15,0   yhtoJ la te  )3891(  

 gnujnanemeS
aisyalaM  

40,3  01,9   fosuY la te )4002( .   )34.9±  

rognaleS alauK  9,2  4,3   taM  nad  haaM
)4991(  

 dnaliahT  14,1  57,8   spillihP nad  
 )5891( nisarattuM  

ipaipaisnagaB  23,1  15,02   ini naitileneP
)1102(  
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 inuhgnem gnay emsinagro helo isalumuka ujal nad tubesret
tubesret nasawak . 

hisaK amireT napacU  
leneP agabmeL adapek hisakamiet nakpacugnem siluneP -i

 anad nautnab nakirebmem halet gnay uaiR satisrevinU nait
 naitilenep adap  kokoP haimlI aloP sisabreb  iulalem ini

320/0860 .oN uaiR satisrevinU APID anaD -  ,1102/61.2.40
.0102 rebmeseD 02 laggnaT  

akatsuP ratfaD  
 .7991 ,suminonA  fo koobnaH q  ytilau c  lortno o  n f  hsi p or -d

 .stcu  ,sriaffA laruR dna erutlucirgA fo yrtsiniM
araknA . 

H ,xirB  ad n ybgnyL E.J .  nopu ezis fo ecneulfni ehT .5891
 nZ dna bP ,gH ,uC ,rC ,dC fo snoitartnecnoc eht

( lessum nommoc eht ni silude sulityM  yS .).L -m
 aciragnuH aigoloiB aisop ( 92 ): 352 –   .172  

 .4891 ,.W.G ,nayrB  yvaeH ot euD noitulloP m  dna late
t  rieh c .sdnuopmo  ni  .O   eniraM .)sde( enniK

 weN .dtL snoS dna yelliW nohJ .loV .ygolocE
.kroY  9821 .pp - .1341  

 fo tnetnoc latem nopu ezis fo tceffE .7791 .R.C ,nedyoB
ssA lacigoloiB eniraM eht fo lanruoJ .hsifllehs -o

 KU noitaic ( 75 ): 576 – .417  

 .M ,ilnaC nad  ssenruF W.R . em yvaeh fo yticixoT .3991 -t
 xes fo secneulfni dna retawaes ni devlossid sla

rtsid eussit dna noitalumucca latem no ezis dna -i
 ,retsboL yawroN eht ni noitub evron sporhpeB -r

 .sucig craeseR latnemnorivnE eniraM  h (6):  712 -
2 63  

 .B.W ,obmaD nad  0002 ,rozoewkE E.K.I nimreted ehT . -a
 ,retsyo evorgnam ni dael fo noit  rasag aertsossarc

 .airegiN ,yrautse ynnoB rewol eht morf J  fo lanruo
ppA deil  S  dna ecneic norivnE  latnem M tnemegana  

4(2  :) 101 - 801 . 

 .5991 ,onomraD  magoL d  mala s  metsi b  igoloi m  kulhka
h  .pudi  aisenodnI satisrevinU .sserP  atrakaJ . 

 retaW .3791 ,)ycnegA noitcetorP latnemnorivnE( APE
q  ytilau c  .seireS hcraeseR lacygolocE .airetir

.pp 595 .notgnihsaW  

lipmoC .3891 ,)noitazinagrO erutlucirgA dna dooF( OAF -a
 fo noit l  lage l  rof stimi h  suodrazra s  ni secnatsbu

f  dna hsi f  yrehsi pr criC yrehsiF OAF ,stcudo ralu  
( 464 ) 5 : - .001  

 fo yrammuS .4002 ,OHW/OAF e  noitaulav p  yb demrofre
 dooF no etimmoC trepxE OHW/OAF nioJ eht

6591 AFCEJ( sevitivitiddA - I sserP ISLI .)3002 -n
.etutitsnI secneicS efiL lanoitanret  

.G.S ,egroeG   latem fo noitalerroC .0891  ni noitalumucca
obatem ,ekatpu fo msinahcem eht htiw slessum -l
oguJ aisallahT .weiver a :noitacifixoted dna msi -s

 acival ( 61 ): 743 – .563  

itneicS ehT no strepxE fo puorG nioJ( PMASEG  tcepsA cif
)noitulloP eniraM fo .  eniraM .5891 p  noitullo

i  fo noitacilpm o  naec e  ygren d  tropeR .tnempoleve
eidutS dna reP s. .p 34 .emoR  

.L ,K .rensoG   ot ediuG .1791 i  fo noitacifitnedn m  dna enira
e  enirauts i viD A .ecnicsretnI yeliW .setatbetrevn -i

.kroY weN ,.cnI .snoS dna yeliW .nhoJ fo nois  

 .1002 ,.R .adiaH  nagnudnaK l  mago b d uC ,bP tare  iN na
p ( haraD gnareK ada asonarg aradanA areP id ) -i

 naualupeK pekgniS libmagneP iagnuS arauM nar
.uaiR   umlI nad nanakireP satlukaF ,ispirkS

.urabnakeP .uaiR satisrevinU natualeK   kadit(
.)nakisakilbupid  

 .1002 ,.R ,ardneH  sisilanA k  nagnudna l  mago b uC ,bP( tare  
 )asonarg aradanA( haraD gnareK adap )iN nad

.uaiR isnivorP rapmA utaB nariareP id   ,ispirkS
 satisrevinU natualeK umlI nad nanakireP satlukaF

.urabnakeP .uaiR  .)nakisakilbupid kadit(  

.P.H ,gnulagatuH   naramecneP .1991 l  helo tua l  mago b  .tare
 naitileneP tasuP igolonaesO nagnabmegneP nad - 

.lah 41 .atrakaJ ,IPIL  

 K ,atukI nad  P. refezS ,  slatem yvaeh fo noitubirtsiD .2002
 dna silaerob etratsA fo llehs dna eussit tfos ni

 ,worruF kspuS morf acihtlab amocaM S  nrehtuo
 citlaB  

.E ,.A .A ,yhtoJ   htebnehcsuH nad  .U  1 ,smraH  eht nO .389
d  fo noitcete h  yvae m  slate o nirolhconagr e p tse -i

 dna sedic p  detanirolhcylo b  ni slynehpi f  dna hsi
s  eht morf hsifleh c  latsao w M ralusineP fo sreta -a

ihcrA .aisyal e )3(33 siwierehsiF fo sev : 161 -  .602  

eeL S.D ,.M ,edioK  nad  slateM .2891 ,grebdloG D.E ,  dna
 lassyb ,sllehs lessum ni sdrocer cinarusnart

seussit dna sdaerht .  flehS dna latsaoC ,enirautsE
 ecneicS ( 51 ): 976 – .596  

 .4002 ,sapmoK 4 diliJ atoK nad netapubaK hareaD liforP  .
.atrakaJ .sapmoK ukuB tibreneP  

 L.M ,seraL nad  mile dC ni secnereffiD .1002 ,snairO J.K -i
 morf noitan sunainrofilac sulityM   dna  sulityM

sulussort   noitulloP latnemnorivnE .seussit tfos
( 211 ): 102 – .702  

D.Y ,ehcuotaL  nad   xiM C .M  , ruped fo tceffe ehT .2891 -a
 yab ni slevel latem ecart no xes dna ezis ,noit

m  nitelluB noitulloP eniraM .slessu ( 31 ): 72 – .92  

 .I ,taM nad   haaM .J.M . em ecart fo tnemssessa nA .4991 -t
 dna rognaleS alauK fo stalfdum eht ni noitullop la

 .aisyalaM ,nawaK utaB  nitelluB noitulloP eniraM
215 :)8(82 - .415  

.H ,idaharguN   nagnudnaK .8991 l  mago be  nad bP ,dC( tar
( haraD gnareK adap )iN asonarg aradanA P id ) -e

 .uaiR isnivorP iamuD nariar  satlukaF ,ispirkS
 .uaiR satisrevinU natualeK umlI nad nanakireP

 .urabnakeP 23  .)nakisakilbupid kadit(  
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.H ,ralaP   .4991  nad naramecneP t  igolokisko l  mago b .tare  
.lah 05 .atrakaJ ,atpiC akenihB  

 H.J.D ,spillihP d na  nisarattuM .K ,  ni slatem ecarT .5891
 .dnaliahT morf scsullom evlavib vnE eniraM -i

hcraeseR latnemnor  512 :)3(51 - .432  

 nasawagneP lardneJ rutkeriD nasutupeK taruS .9891 ,MOP
N nanakaM nad tabO o 8/KS/B/52730 .  gnatnet 9

 nakI malad magoL narameC mumiskaM sataB
.aynnahalO lisaH nad  

 nagnudnaK .6002 .A ,namhaR l  mago b  )bP( labmiT tare
 adap )dC( muimdaK nad b  aparebe j  sine k  aesatsur

d  hanaT netapubaK gnusikaT nad nakataB iatnaP i
.nataleS natnamilaK tuaL  eaitneicsoiB  oV  emul

3(2 .)  

.anajduS   .2991 akitsitatS adoteM  .V isidE   otisraT
.lah 98 .gnudnaB  

.M ,kuhcidlaW   emoS .4791 b  lacigoloi c  nrecno  ni m  late
p 1 P .noitullo -  .51 ni   noitulloP .)sde( grebrev . J .F

 dna p  fo ygoloisyh m  enira o  cimedacA .msinagr
.nodnoL .sserP  

 .9891 ,OHW G .677 .oN seireS tropeR lacinhceT OHW -e
.aven  

 nagnudnaK .0102 ,W ,irasnaluW l ago m b  nad uC ,bP( tare
( haraD gnareK adap )nZ asonarg ,A  nad ) b  naha

o  kinagr s  id nemide m aT nahasA iagnuS arau -n
P satlukaF .aratU aretamuS isnivorP ialaB gnuj -e

tualeK umlI nad nanakir  kadit( uaiR satisrevinU na
.)naktibretid  

 dnuorgkcaB .3002 ,naT G.S nad liamsI .A ,.K.C ,paY
c neerg eht ni nZ ,bP ,uC ,dC fo noitartnecno -

( lessum deppil sidiriv anreP  P morf )sueanniL -e
 .aisyalaM alusnin  nitteluB noitulloP eniraM ( 64 )  :

5301 - .8401  

,.M.A ,fosuY   atnaY F.N nad  dooW H.K.A .  esu ehT .4002
 fo tnemssessa eht ni srotacidni oib sa sevlavib fo

 .aera latsaoc a gnola noitullop eniram  fo lanruoJ
 yrtsimehC raelcuN dna lacitylanaoidaR  :)1(952

911 - .722  

 

 


