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 artsbA tc   fo ytivitcudorp wol ehT .wol yrev si ytivitcudorp taht os ,lanigram si lios taep ehT
 hgih ehT .sdica cilonehp fo tnetnoc hgih dna ytilitref wol yb desuac lios taep
 si tnemdnema lios fo noitacillpA .tnalp ni yticixot esuac sdica cilonehp fo tnetnoc

t dedeen  slairetam naroilemA .noitcudorp gnisaercni ybereht smelborp htob xif o
 orcim dna OaC ylralucitrap ,stneirtun orcim dna orcam eht niatnoc tsum desu
 esaercni nac )OaC( tneirtun orcaM .hgih eb dluohs )nM dna nZ ,uC ,eF( stneirtun

nZ ,uC ,eF snoitac dna Hp eht   .sdica cilonehp fo ytilibulos eht sserppus nac nM dna
 orcam a gniniatnoc )gerd( yrtsudni repap dna plup eht morf lairetam laudiser ehT
 egral ni decudorp dna hgih yrev si eF dna aC yllaicepse ,stneirtun orcim dna

u eb yllaitnetop dluoc yad yreve seititnauq  .tnemdnema lios taep rof es hcraeser ehT  
 smia ot  eht yduts  ekatpu  ,N fo  dna P  K yb   dna toor toohs  eht dna  fo htworg   ecir
stnalp  on taep  lios   si hcihw   gerd deilppa . taeP  lios  lairetam  morf nekat  natumureK  ,

uaiR  no  eht  htped  0- 03  mc  htiw , eht  gnirehtaew  etar  dna kirpaS  gerd  etsaw sa  morf  
yrtsudni repap dna plup  .uaiR  stnemirepxE  gnisu  etelpmoC  dezimodnaR  ngiseD  

(  )DRC htiw  xis  stnemtaert  : ,0  01 ,5  , 02 ,51  dna  snot 52  ah/gerd  52(  001 ,57 ,05 ,  dna
521  g top/gerd  ,) hcae  tnemtaert  detaeper saw  semit 3 . tuohtiW   7.3 Hp tnaroilema

 eht htiw %001 > ot %02 dna 2.6 ot 2.4 ot gnisaercni ,%01 )SB( noitarutas esaB dna
 5 gerd naroilema noitacilppa –  si latot N ,K dna P elbaliava sesuac dna ,ah/snot 52

C dna hgih ylevialer llits - mA .yduts fo dne eht ta llaf ot dnet cinagro  naroile
 yrd toohs dna toor ,srellit fo rebmun ,thgieh tnalp desaercni ah/snot 5 fo noitacilppa
 %043 dna %283 ,%471 ,mc 9.01 tuoba fo thgiew yrd tnalp latot ,thiew
 %673 dna 252 ,222 ta toor yb K dna ,P ,N fo ekatpu eht esaercni dna ,ylevitcepser

72 ,602 dna  .gerd narilema tuohtiw derapmoc ylevitcepser toohs yb %963 dna 6
 eht no tcapmi yltnacifingis ton did ah/not 52 ot 01 morf sesod desaercnI

.retemarap hcae fo tnemevorpmi  

yeK sdrow  : p tae  tnaroilema dna ecir ,lios  )gerd(  

   

.1  nauluhadneP  
 irad iridret ,ah atuj 33 ratikes aisenodnI id awar nahal sauL
 tubmag hanat aynasis nad tiripreb laivulla hanat ah atuj 2

 ualup id rabesret nairI ,natnamilaK ,aretamuS   nad ayaJ
 isewaluS ayajdiW( - )0002 ,ihdA elo ,  isnetopreb uti babes h

.hawas nasaulrep kutnu  g hanaT  gnologret tubma  hanat
 kudorp naklisahgnem naupmamek aggnihes ,lanigram
 hotnoc iagabeS .hadner tagnas nakahasuid gnay namanat

 nahal id idap iskudorp  tubmag  natnamilaK turus gnasap
epiD( ah/not 2,3 nataleS )4002 ,atr   tubmag nahal id nad

 40,1 ratikes uaiR – ratkeh rep nenap gnirek habag not 75,3  
 arutlukitroH nad nagnaP namanaT nainatreP saniD(

 .)7002 ,nawalaleP netapubaK  tubesret iskudorp aynhadneR

nakbabesid   talonef masa nagnudnak ayniggnit helo
rem aggnihes  namanat nuca  nad narubusek hadner gnay ayn  

 namanat nahubmutrep tabmahgnem   .  
K  aynnarububese  gnay  iskaer helo nakiricid hadner

 ,masam tagnas hanat  aC ,K ,P ,N( orkam arah naaidesretek
 )gM nad KTK ,hadner  iggnit tagnas   tagnas BK ipatet

ahgnem aggnihes hadner  igab arah naaidesretek tabm
 arah tahak atres namanat  nad B ,eF ,nM ,nZ ,uC( orkim

)oM  ( nolobmiS  , 9002  naaidesretek ,)  hadneret halada uC
 nakgnidnabid  arah  kapat adap takiret anerak nial orkim

( liskobrak itrepes kinagro awaynes fitkaer -  nad )HOOC
( lonef - )HO  elpmok kutnebmem k-  uC noitak onagro
( )talehc(  .)6991 ,onegiwojdraH  
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 gnudnagnem gnay hanat hanebmep nahab nairebmeP
 naktakgninem kutnu nakhutubid tagnas pakgnel arah
 arah nad OaC nagnudnaK .tubesret nahal sativitkudorp
 anerak ,aynmalad id iggnit pukuc surah eF amaturet orkim
 eF nakgnades Hp risilartenem kutnu narepreb OaC

m  nucarem kadit aggnihes talonef masa naturalek nakene
 nataubmep malad satrek nad plup irtsudnI .namanat igab
 gerd tubesid gnay asis nahab naklisahgnem )plup( rubub
 raseb halmuj malad )gnabret uba/hsa ylf( reliob uba nad

ebmep iagabes isnetopreb ,irah paites  tubmag hanat han
 OaC nagnudnak nagned ,pakgnel arah gnudnagnem anerak

 .iggnit tagnas eF nad  gnay nZ nad uC ,nM ,eF noiataK
 itrepes lanoisgnuf sugug nagned iskaretnireb gerd irad tural

( liskobrak - ( kilonef nad )HOOC -  talonef masa adap )HO
 awaynes kutnebmem  ,tural kadit gnay )talehc( skelpmok

 suguG .talonef masa naturalek nakenem aggnihes
C itrepes negisko gnudnagnem gnay lanoisgnuf  ,O  HO

 malad fitkaer gnilap kapat nakapurem  HOOC nad
 fitkaer hibel uC rusnU .)4991 nosnevetS( noitak takignem

masa padahret - asa p itrepes anahredes talonef m -
 padahret fitkaer hibel eF rusnu nakgnades ,taoznebiskordih

masa -  masa itrepes kelpmok hibel gnay talonef masa
panis ,taluref p nad ta -  onadaT( taramuk ,kkd   .)2991

kimuh masa aratna skelpmok nalibatseK -  nikames magol
 turunem hamel lA naturu +3  eF > +3  uC > +2  nM > +2  nZ > +2  

gM >> +2  aC > +2  eF noitaK .)3002 ,naT( +3   satinifa ikilimem
 noitak hujut aratnaid iskaretnireb libats gnilap nad iggnitret

eF tukireb naturu nagned nakabocid gnay +3   eF > +2   lA  > +3   
uC  > +2   aC  > +2   nM  > +2   nZ  > +2      .)6991 ,higaraS(  

 aivleN kkd   gerd awhab nakropalem )9002(
 orkim arah nad S ,gM ,aC ,K ,P orkam arah gnudnagnem
 nairebmep ,)3,9 Hp( asab tafisreb atres nZ nad uC ,nM ,eF

 5 -  hanat aimik tafis ikiabrepmem tapad ah/gerd not 02
takgninem aynaratnaid ,tubmag  ,K ,P ,N naaidesretek nak

 apnat( 7,4 irad 7,6 idajnem Hp nad Hp eF nad gM ,aC
 rep ijib tobob awhab nakropalid ayntujnaleS .)gerd
 gnugaj imarej nasakgnareb nad ijib ritub 0001 ,lokgnot

gnisam ah/gerd not 51 nairebmep adap helorepid iggnitret -
ninem ayngnisam   .%531 nad 04 ,53 rasebes takg

 01 nairebmeP -  nakana naktakgninem ah/gerd not 02
 31( mumiskam -  6( fitkudorp nad )gnatab 72 –  ,)gnatab 41

 57( gnilig gnirek habag tobob –  imarej tobob nad )%471
 011( idap - la te ,aivleN( gerd apnat nakgnidnabid )%012  ,.

1102 nidunaH .)  kkd   nakluv uba awhab nakropalem )0102(
 nad nZ gm 2,25 ,nM gm 1,604 ,eF gm 9,3493 gnudnagnem
 9,9604 gnudagnem ayabaruS UTLP hsa gniylf ,uC gm 7,03
 rep uC gm 5,92 nad nZ gm 3,52 ,nM gm 7,572  ,eF gm

s gnay huragnep nakirebmem aynaudek ,aynmargolik  ama
 raka gnirek tareb naktakgninem utiay tubmag hanat adap
 helo )uC nad nZ ,nM ,eF( orkim arah napareS kujat nad
 raseb hibel eF anamid ,gnugaj raka nad gnatab ,nuad
 raka > nuad helo eF napareS .nZ nad uC ,nM nakgnidnabid

uC nad nZ ,nM mumu araces ,gnatab >   adap isalumukaret
.gnugaj raka > gnatab > nuad  

.2  edoteM nad nahaB  
Pe  nainatreP satlukaF acak hamur id nakukalid naabocr

nU iluJ nalub adap uaiR satisrevi - 9002 rebotkO  sisilanA .

 id nakukal id gerd naroilema nad hanat aimik tafis
 ialaB hanaT mirotarobal .rogoB hanaT naitileneP  

  adap uaiR ,natumureK id libmaid tubmag hanat nahaB
 0 namalad ek –  kirpas nakupalep takgnit nagned ,mc 03

 lasa satrek nad plup irtsudni asis nahab iagabes gerd nad
 naitileneP .uaiR  pakgneL kacA nagnacnaR nakanuggnem
idret gnay )LAR(  ,51 ,01 ,5 ,0 :gerd naroilema farat 6 irad ir

 pait )top/g 521 nad 001 ,57 ,05 ,52( ah/ not 52 nad 02
 sisilanaid helorepid gnay atad ,ilak 3 gnaluid naukalrep
 iju nad magar kidis sisilana nakanuggnem kitsitats araces

 .%5 farat adap TRMND tujnal  
is sisilanA H( Hp itupilem lawa hanat aimik taf 2  nad O

asab ,BK ,)retem Hp ,lCK Hp -  nakrakutrepid tapad asab
 KTK nad C ,)0.7 Hp cAO4HN N 1( -  dna yelklaW( kinagro

yarB( aidesret P ,N/C habsin ,)lhadlejK( N latot ,)kcalB -  )1
nZ ,uC ,eF( orkim arah ,)%52 lCH( laisnetop P nad   nad

( latot nad )APTD( aidesret )nM ONH 3 OlCH + 4  sisilanA  .)
 ,P( orkam arah ,)retem Hp( Hp :itupilem gerd aimik tafis
 latot )nM dna nZ ,uC ,eF( orkim nad )S ,aN ,gM ,aC ,K

OlCH( 4 ONH + 3  atres )tartis masa %2( aidesret nad )ap
501 deird nevo( ria nagnudnak o  idajduS( )C ,kkd  .)1791  

 ,naanaskaleP  gk 2  gnirek tobob arates tubmag hanat
501 nevo o  nagned rupmacid C gerd  naukalrep iauses   ulal

id nalub 1 isabukni  halet gnay tibib nagned imanatid ulal ,
 nakukalid rasad kupup nairebmeP .irah 12 rumureb  utas

 manat mulebes irah  utiay PST ,aerU  nad   lCK    nagned
 sisod 571  051 , nad  gk 051 / ah  ,  03 rumureb manat taas adap

rebmep nakukal id irah  aerU nai  aud ek  .ah/gk 571 kayabes
hanat tareb nakrasadreb gnutihid kupup sisoD  (  ismusa

mc/g 2,0 isi tobob 3  akam   tareb gk 000 004 ah 1 hanat )  .
 itamaid gnay retemaraP  namanat haletes hanat aimik tafis

 )TSH( manat haletes irah 84 rumu adap rakgnobid idap
 nad namanat nahubmutrep ,arah napares sisilana kutnu

napares   arah P ,N  nad  RI idap namanat helo K -  84 rumu 46
TSH . 

.3  ad lisaH nasahabmeP n  
 gnay tubmag hanat nahab aimik tafis sisilana lisaH
 hanat awhab nakkujnunem )lawa hanat( nakanugid

aC gnudnagnem ,)2,3 O2H Hp( masam tagnas iskaereb -  ,dd
gM - K ,dd - aN nad dd - turutreb hadner dd -  ;86,0 ;72,2 turut

agnas BK ,gk/)+( lomc 62,0 nad 22,0  nad nad )%6( hadner t
gk  )+( lomc 37( iggnit tagnas KTK -  P radak ipatet ,)1

g gµ 531( aidesret - g001 gm 23(  laisnetop P nad )1 -  )1
 nad iggnit pukuc )%61( uba radak ,iggnit tagnas

N nagnudnak - C nad )%56.0( latot -  gnologret )%44( kinagro
C habsin nagned iggnit .iggnit tagnas ) 76 ( N/   nagnudnaK

 gm 8,4 ;uC gm 3 utiay hadner gnologret  latot orkim arah
 gm 2 rasebes aidesret orkim arah nad nM gm 21 nad nZ
 ilaucek ,tubmag margolik rep nM gm 1 nad nZ gm 2 ,uC

g gµ 6063( latot eF - g gµ 574( aidesret eF nad ) 1 -  )1
ogret  hanat sisilana lisah nakrasadreB .iggnit tagnas gnol

 nakanugid gnay tubmag hanat akam tubesret lawa
 sisetniS miT .hadner narubusek iaynupmem gnologret
 nakatagnem aguj )9002( nolobmiS nad )8002( nakajibeK
 gnay hadner gnologret tubmag hanat narubusek awhab

d  ,N naaidesretek ,masam tagnas hanat iskaer helo nakirici
.oB nad nM ,nZ ,uC tahak nad hadner gM nad aC ,K ,P  
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 awhab nakkujnunem gerd aimik tafis sisilana lisaH
 latot orkam arah gnudnagnem ,)3,9 Hp( asab iskaereb gerd

 g 8,62 ,OgM g 9,32 ,OaC g 3,014 rasebes  1,3 ,S g 2,7 ,aN
 g K2O  g 2 nad P2O5  989 ,eF gm 0005 latot orkim arah nad

 paites malad nZ gm 422 nad uC gm 721 ,nM gm
 rasebes aidesret orkam arah nagnudnaK .aynmargolik

 g 1,3 ,S g 4,6 ,aN g 9,52 ,OgM g 2,32 ,OaC g 7,904 K2O 
 g 8,1 nad P2O5 aidesret orkim nad   rasebes  ,eF gm  4423

 malad nZ gm 602 nad uC gm 501 ,nM gm 419  paites
 magol nagnudnak padahret sisilana lisaH .gerd margolik
 gm 8,3 ,dC gm 2,0 ,bP gm 9,8 utiay licek tagnas ayntareb
 tapad aggnihes ,gerd margolik rep gH gm 32,0 nad sA

lifdnal malad nubmitid  nahab igabes nakanugid uata l
 habmil isakidniret kadit anerak tubmag hanat hanebmep
 5991/XI/ladepaB/40 .peK turunem utum ukab ialiN .3B
 malad nakhelobrepid gnay magol nagnudnak padahret

 halada nahab  02 nad sA gm 003 ,dC gm 05 ,bP gm 0003
margolik rep gH gm   gm 003 nad ,A kopmolek adap nahab

 B kopmolek kutnu gH gm 2 nad sA gm 03 ,dC gm 5 ,bP
 isakifitnediret kadit nakatakid uata  huragneP .3B habmil

 aimik tafis aparebeb padahret gerd tnaroilema nairebmep
1 lebaT adap nakijasid tubmag hanat   .  

 1 lebaT  apnat tubmag hanat awhab nakkujnunem
gnisam ,%01 BK nad 7,3 Hp iaynupmem gerd nairebmep -

 2,4 idajnem takgninem ayngnisam –  52 nad 2,6 -   ,%001 >
 gnologret hisam latot N atres aidesret K nad P nakgnades

C nad iggnit -  nairebmep nagned nurut gnurednec kinagro
a  5 naroilem – ayniggniT .naitilenep rihka id ah/gerd not 52  

 anerak ,Hp naktakgninem gerd malad OaC nagnudnak
HO naklisahgnem ria nagned OaC iskaer -  noi isartnesnoK  .

H+  nad gerd sisilordihgnem narepreb )7,3  Hp( iggnit
asab nakturalem - c hibel nial arah asab  BK ayntabika ,tape

 fitagen natum risilartenem nial noitak nad asab ,takgninem
sugug -  aggnihes tubmag kinagro diolok linoisgnuf sugug

 suret isisopmoked nupualaw nurut gnurdnec KTK
 .gnusgnalreb  

 lebaT 2 nakkujnunem   awhab  nairebmep apnat
 naroilema  nahubmutrep  kujat nad raka  tagnas namanat

tabmahret ,  nairebmep  naroilema  naktakgninem ah/not 5
namanat iggnit  nad raka gnirek tobob ,nakana halmuj ,

turutreb namanat gnirek tobob latot atres kujat -  ratikes turut
 9,01 –  ,%471 ,mc 61,01  % 043 nad % 283 nad   %553

kgnidnabid naroilema apnat na P .  01 aynnarakat natakgnine
nakifingis kadit ah/not 52 aggnih   padahret aynhuragnep

.tubesret retemarap paites natakgninep   
 nakbabesid tubesret namanat nahubmutrep nakiabreP
 ikiabrepmem tapad tnaroilema nairebmep anerak helo

naktakgninem nad narakarep nagnukgnil   arah naaidesretek
 gerd malad gnudnakret gnay arah( hanat orkim nad orkam
 malad tural hurules ripmah anerak tural hadum gnologret
 tural id nM nad nZ ,uC ,eF noitaK .)%2 tartis masa
 awaynes kutnebmem talonef/kinagro masa nagned iskaereb

onagro kelpmok - oitak  gnay )talehc( nM/nZ/uC/eF magol n
 nagnukgnil nakiabreP .namanat igab nucarem tafisreb kadit
 kiab hibel hubmut tapad raka nakbabeynem narakarep
 emulov ayntakgnineM .takgninem raka emulov aggnihes
 naktabikagnem arah naaidesretek natakgninep itukiid raka

ares  aggnihes ,takgninem namanat helo ria nad arah nap
 gnay namanat msilobatem nad sigoloisif sesorp ucamem

mutreP .namanat nahubmutrep aynidajret nakbabeynem -
 nakana halmuj ,iggnit adap tahilret namanat nahub

anat gnirek tobob latot atres fitkudorp nad mumiskam  nam
 .takgninem gnay  

1 lebaT .    padahret gerd naroilema asis kefE  C ,hanat Hp ialin - N ,kinagro - d BK ,aidesret K nad P ,N/C habsin ,latot  na
 tubmag hanat KTK TSH 84 rumu adap idap nenap haletes  

 
 narakaT
 naroilema
ah/not gerd  

Hp  C- kinagrO  
% 

N-
latoT  

% 
N/C  aidesret P  

P mpp 2O5 
aidesret K  

K mpp( 2 )O  
BK  
)%(  

KTK  
 lomc )+( gk/  

0 
5 
01  
51  
02  
52  

7,3  
2,4  
0,5  
5,5  
0,6  
2,6  

49,44  
99,14  
14,93  
50,73  
75,53  
46,83  

93,1  
99,0  
01,1  
42,1  
33,1  
39,0  

23  
24  
63  
03  
72  
24  

1,98  
4,96  
1,87  
6,201  

0,27  
0,88  

35  
72  
12  
52  
34  
51  

01  
53  
85  
89  

001>  
001>  

53,55  
06,26  
64,15  
03,44  
44,64  
59,75  

 
2 lebaT  .  b ,mumiskam nakana halmuj ,TSH 24 nad 12 rumu namanat iggniT obo raka gnirek t  nad   kujat  latot atres

gnirek tobob   namanat TSH 84  gerd tnaroilema isakilpaid gnay tubmag hanat adap  

 narakaT
     gerd naroilemA  

                                                                    namanat iggniT  nakanA  gnirek toboB   gnirek tobob latoT
namanat  TSH 12  TSH 24  mumiskam  rakA   kujaT  

ah/not  mc  mc  gnatab  top/gm  top/gm  top/g  

0 b 72,43  b 71,84  b 33,61  c 5,5  b 7,9  c 2,51  
5 a 71,54  a 77,26  a 76,44  ba 5,62  a 7,24  ba 2,96  
01  a 09,74  a 71,56  a 00,24  ba 0,03  a 1,24  ba 1,26  
51  a 36,54   a 00,26  a 76,64  a 3,33  a 6,14  a 9,47  
02  a 09,94   a 03,36  a 00,93  ba 4,72  a 8,44  a 2,27  
52  a 39,74   a 71,56  a 33,83  b 7,22  a 5,04  ba 2,26  
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 adaP  lebaT 3 tahilret   apnat awhab  naroilema  napares
 arah  hadner tagnas kujat nad raka helo K nad P ,N

 ini laH .naroilema nairebmep nagned nakgnidnabid
 nad orkam arah naaidesretek aynhadner helo nakbabesid

lana lisah( tubmag hanat orkim  nad )lawa hanat sisi
 .talonef masa naturalek ayniggnit nolobmiS  ( 9002  )  aguj

 narubusek iaynupmem tubmag hanat awhab nakatagnem
hadner  ,  )gM nad aC ,K ,P ,N( orkam arah naaidesretek  nad

 arah tahak ,hadner Hp )oM nad B ,eF ,nM ,nZ ,uC( orkim  ,
KTK  iggnit tagnas   hadner tagnas BK ipatet  nikames

 tabmahgnem  arah napareynep namanat igab K .  naaidesrete
 nakgnidnabid hadneret uC  arah  takiret anerak nial orkim

( liskobrak itrepes kinagro awaynes fitkaer kapat adap -
( lonef nad )HOOC - elpmok kutnebmem )HO k-  onagro

( uC noitak talehc ( ) 6991 ,onegiwojdraH )  .  
masa tavired naturalek ayniggniT -  adap talonef masa

 malad arah naaideynep padahret huragnepreb tubmag hanat
 igab kiskototif uata nucar tafisreb ,)8791 ,nesseirD( hanat
 namanat nahubmutrep ayntabmahret babeynep namanat

snevetS(  kkd ,  nad 4991 gnohoD  kkd ,  .)0002  adaP
masa isartnesnok - iggnit talonef masa ,  nad uC ,K ,P napares

 alib nurunem idap namanat helo nZ nad  mem huragnep i 
 namanat igoloisif nad aimikoib sesorp  araces gnusgnal  

 onadaT( kkd , .)1991  
p awhab nakkujnunem aguj 3 lebaT e  nairebm naroilema  

not 5 / ares naktakgninem ah ap  n  arah  rasebes K nad P ,N
 %672 ,%602 rasebes nad raka helo %673 nad %252 ,%222

 %963 nad adap   apnat nakgnidnabid kujat  .naroilema
P  01 aynnarakat natakgnine –  nakirebmem kadit ah/not 52

t nakifingis gnay huragnep  padahre natakgninep   ,N napares
 84 rumu adap idap namanat kujat nad raka helo K nad P

.TSH  natiakreb ini laH   nagned tare  nakiabrep aimik tafis  
 nad BK ,Hp ayntakgninem utiay )1 lebaT( hanat
 gnay arah rusnu anerak ,orkam arah naaidesretek
 tural %001 ripmah( tural hadum gerd malad gnudnakret

aynnurunem atres )%2 tartis masa malad  masa naturalek -
 talonef masa .talehk aynnkutnebret anerak   turuneM

adaT  on kkd  masa padahret fitkaer hibel uC rusnu )2991( -
p itrepes anahredes talonef masa -  ,taoznebiskordih

masa padahret fitkaer hibel eF rusnu nakgnades -  masa
 tapanis ,taluref masa itrepes kelpmok hibel gnay talonef

p nad - nudnagnem gnay lanoisgnuf suguG .taramuk  g
C itrepes negisko  ,O  kapat nakapurem  HOOC nad HO

 .)4991 nosnevetS( noitak takignem malad fitkaer gnilap

kimuh masa aratna skelpmok nalibatseK -  nikames magol
lA naturu turunem hamel +3  eF > +3  uC > +2  nM > +2   nZ >  +2

gM >> +2  aC > +2  .)3002 ,naT(  nidunaH  kkd .,  )0102(
 ,eF gm 9,3493 gnudnagnem nakluv uba awhab nakropalem
 hsa gniylf ,uC gm 7,03 nad nZ gm 2,25 ,nM gm 1,604
 ,nM gm 7,572  ,eF gm 9,9604 gnudagnem ayabaruS UTLP
 aynaudek ,aynmargolik rep uC gm 5,92 nad nZ gm 3,52

hanat adap amas gnay huragnep nakirebmem   utiaytubmag
 arah napareS kujat nad raka gnirek tareb naktakgninem
 raka nad gnatab ,nuad helo )uC nad nZ ,nM ,eF( orkim
 nad uC ,nM nakgnidnabid raseb hibel eF anamid ,gnugaj
 mumu araces ,gnatab > raka > nuad helo eF napareS .nZ

p isalumukaret uC nad nZ ,nM  raka > gnatab > nuad ada
.gnugaj  

.4  K nalupmise  
 2,4 idajnem takgninem BK nad Hp ialiN –  52 nad 2,6 - > 

 5 gerd naroilema nairebmep nagned  %001 –  ah/not 52
gnisam -  nad ,)ah/not 0( %01 BK nad 7,3 irad gnisam

 hisam latot N atres aidesret K nad P nakbabeynem
C nagned iggnit gnologret -  nurut gnurednec hanat kinagro

h/not 5 naroilema nairebmeP .naitilenep rihka id  a
 tobob ,nakana halmuj ,namanat iggnit naktakgninem

turutreb namanat gnirek tobob latot ,kujat nad raka gnirek -
 9,01 ratikes turut –  ,%471 ,mc 61,01  % 043 nad % 283  nad

 naktakgninem nad ,%553  rasebes K nad P ,N arah napares
nad raka helo %673 nad %252 ,%222   %672 ,%602 rasebes

kujat helo %963 nad   .naroilema apnat nakgnidnabid
 kadit ah/not 52 aggnih 01 aynnarakat natakgnineP
 paites natakgninep padahret aynhuragnep nakifingis

tubesret retemarap . 

hisaK amireT napacU  
et nakpacugnem siluneP r agabmeL adapek hisakami  

 nakirebmem halet gnay uaiR satisrevinU naitileneP
 satisrevinU apiD iulalem ini naitilenep adap anad nautnab
 kartnoK .oN nagned 0102 naraggnA nuhaT uaiR

.0102 lirpA 61 laggnaT 0102/LP/2.91H/99  

akatsuP ratfaD  
aP namanaT nainatreP saniD nagn   arutlukitroH nad baK -u

nawalaleP netap . 7002 .  saniD margorp isaulavE

 lebaT 3.    RI idap namanat kujat nad raka adap K nad P ,N napareS -  isakilpaid gnay tubmag hanat adap TSH 84 rumu 46
 naroilema gerd   

 

   narakaT
 gerd naroilema

ah /not  

adap arah napareS  raka   
 top/gm  

   kujat adap arah napareS                            top/gm  

N P K N P K 

0 c5,8  b0,1  d2,4  b2,61  b4,2  b5,9  
5 ba4,72  a5,3  c2,02  a7,94  a6,8  a7,44  

01  a4,23  a2,3  a5,92  a6,84  a1,9  a2,33  

51  a5,23  a7,2  a1,23  a7,25  a6,6  a0,33  

02  ba5,42  a8,2  ba6,62  a9,45  a1,8  a8,23  

52  b2,71  a7,2  cb4,12  a1,44  a7,6  a9,43  
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P netapubaK arutlukitroH nad nagnaP namanaT -e
urabnakeP .nawalal .  

uhat naropaL .4002 ,atrepiD  namanaT nainatreP saniD nan
 .4002 nataleS natnamilaK isniporP nagnaP

.urabrajnaB   

 mahibaS .S ,.S ,gnohoD nad   cilonehP .0002 .yeleiR .O.I
 .natnamilaK lartneC morf taep laciport ni sdica

In  lanruoJ taeP lanoitanret ( 01 ) 79 : - .301   

nI .slios taeP .8791 .M.P ,nesseirD  .ecir dna lioS .IRRI :
 367 :pP .senippilihP .sonaB soL .IRRI – 977 . 

 ,nidunaH kugajdaR .B ,nawamraD ,.E kug , nad  S  inayruN ir
1102 .uH  emos fo noitubirtsid dna noitprosbA .

 sa taep suonegorbo eht no nroC ni stneirtun orcim
cilppa hsa gniylf dna hsa cinaclov yb detceffa -a
nretnI ayaR akgnalaP fo sgnideecorP nI .noit -a
aeP laciporT no pohskroW & muisopmyS lanoit -t

nal  08 :pP .d –  .98  

 tubmag nahal nagnabmegneP .6991 .S ,onegiwojdraH
 .nagnatnaT nad gnaulep utauS : nainatrep kutnu

raseB uruG haimlI isarO   .hanaT umlI pateT
 .BPI ,nainatreP satlukaF 2 .6991 inuJ 2   

 natakgnineP .9002 .wedzirF .R nad iniR ,imimsoR ,aivleN
udorp itk iv  nairebmep nagned tubmag hanat sat

N akolimeS gnidisorP malaD .gerd naroilema -a
 ayadrebmuS sisirK nanagnaneP igetartS lanois

aluadeK gnukudneM kutnU nahaL t  nad nagnaP na
 ayadrebmuS nad hanaT umlI nemetrapeD  ,igrenE

.rogoB .BPI ,nainatreP`satlukaF ,nahaL   

lA ,rawdI -  ,irmA nashcI nad  1102 .hamitaF iniansI  .  nobraC
a fo noitacilppa ot ecir fo snopser dna noissime -m

tnaroile  htiw lios taep eht ni sgerd   dna noitarutas
.noitarutasnu    gnidisorP malaD  lanoitanretnI usU

 .ranimeS & noitibihxE ygolonhceT dna ecneicS
laH 191 d/s 481 :    

masa nailadnegneP .6991 .S.E ,higaraS -  kinagro masa
nat adap )III( eF nahabmanep nagned nucarem  ha

ubmag  ,anajrasacsaP siseT .aretamuS ,ibmaJ irad t
 .rogoB nainatreP tutitsnI  

s taeP .9002 .H ,nolobmiS  nA :metsysoce tserof pmaw
sysoce tnatropmi alp esu dnal lanoiger no met -n

 elbaniatsus dna noitarolpxE cifitneics malaD .gnin
 maiG ni secruoseR dnaL taeP fo tnemeganaM

liceK kaiS - .uaiR ,evreser erehpsoiB utaB tikuB  

simehC sumuH .4991 .J.F ,nosnevetS  ,siseneG :yrt
oS & yeliW nhoJ .noitcaer ,noitismopoc ns nI  .c

niS ,otnoroT ,enabsirB ,retsehcihC ,kroY weN g -a
.pp 344 .erop   

 ,onadaT   ihsayabenoY .K nad   fo tceffE .2991 otiaS.N
 fo ecnerrucco dna htworg eht no sdica cilonehp

853:pP .stnalp porc ni ytilirets -  .963 nI  ,amuyK.K :
tsaoC )sde( airakaZ.A dna nrosnrajaV.P  dnalwol la

 .aisyalaM dna dnaliahT mrehtuos ni smetsysoce
odawohS - ukoykS .oc gnitnirp -  .otoyK  

.K ,kabmA .B ,.K ,onadaT  oY n  ihsayabe nad  .W  hanatnaP -i
 dna sdnuopmoc cilonehp fo ecnerruccO .1991 .nar

porT :nI .slios taep laciport ni yticixot munimula -i
 .taep lac  .dnaltaeP laciporT no .pmyS .retnI .corP

AM .aisyalaM ,IDR  

uH .3002 .H.K ,naT cim  vne eht dna lios eht ni rettaM -i
revortnoC dna selpicnirP ;tnemnor s  lecraM .sei
 .953 P .ASU .kroY wen .cnI ,rekkeD  

 isavresnok nad nataafnameP .8002 .nakajibeK sisetniS miT
sisoke  .natnamilaK id tubmag awar nahal met

P 1 nainatreP isavonI nagnabmegne 941 :)2( - .651  

ayajdiW -  .A.D,.G.P.I ,ihdA S ad idairtuS .T.M ,atrakidairu n 
G.I  nataafnamep ,naalolegneP .0002 .askibuS .M.

 tasuP miT malaD .awar nahal nagnabmegnep nad
eP itilen gA nad hanaT na ebmuS ).de( tamilkor -r

tasuP .aynnaalolegneP nad aisenodnI nahaL ayad  
 


