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.noitanillop  

sdrow yeK  ,seeb sselgnitS : areficra anogirtodipeL  ,esuohneerg ,ralucelom ,ymonoxat ,sevih ,

t noitanillop ,otamo  
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NOITCUDORTNI  

 .ecivres metsysoce eht fo tnenopmoc tnatropmi na si noitanilloP

 na dna ytiruces doof ni esaercni eht ni stluser noitanillop etauqedA

 sdoohilevil fo tnemevorpmi  aznatsoC( .la te )7991 ,  .  dna noitcelloc no seidutS

 ni esu dna noitacifitnedi rieht ,seinoloc eeb sselgnits laref fo noitacitsemod   

aidnI tsaE htroN ni gnimraf elbaniatsus rof sdeen tlef  si noitanillop porc .   

 setats thgie fo sesirpmoc ,aidnI tsaE htroN  .ziv rP lahcanurA ,dnalagaN  ,hseda

 setats esehT .arupirT dna mikkiS ,rupinaM ,maroziM ,ayalahgeM ,massA  evah

ediw   fo egnar dna lacihpargoeg  .snoitidnoc citamilc   sselgnits fo noitagaporP

 gnivresnoc yb ytisrevidoib fo noitavreserp ot dael llahs seinoloc eeb

i seiceps eeb fo snoitalupop  thgim noitalupop eeB esiwrehtO .noigeR eht n

 smetsysoce fo noitpursid namuh ot gniwo enilced  nnamhcuB ;4991 ,ebanataW(

 nahbaN ;7991 ,eyuonI dna snraeK ;6991 ,nahbaN dna .la te ,  dna enaC ;8991

 aveunalliV ;1002 ,onidepeT la te  ;)a5002( luozahG ;5002 ,.  ;)b5002( luozahG

naffetS -  retneweD .la te  rejiemseiB dna 5002 , la te  nosluoG ;6002 ,. la te  ,.

8002 ).  

  gnitluser stnalp gnirewolf fo noitanillop eht ni elor lativ a yalp seeB ni  

aht sporc fo %07 tuobA .noitcudorp sdees dna stiurf fo ytilauq dna ytitnauq  t

 no sdneped ot nwonk era noitcudorp larutlucirga lla fo %53 rof tnuocca

 rof srotanillop no stnetxe gniyrav desaercni   tiurf dna dees ytitnauq dna ytilauq

( noitcudorp  nielK la te ,.  7002  ;  .)7991 ,eyuonI dna snraeK  serif hsub ,gniggoL

ytisrevid rotanillop eht ni enilced eht fo esuac eht era noitcurtsed tatibah dna  

 gnopawK( la te 0102 ,.  nihtiw noitanillop eeb tceffa yltcerid smelborp esehT  .)

 dneped taht slamina dna seiceps tnalp fo enilced eht ni gnitluser stserof larutan

 lavivrus rof sdees dna tiurf no  gnopawK( .la te 0102 ,  emoceb erofereht sah tI  .)

 evresnoc dna yfitnedi ot yrassecen eht   desu eb nac hcihw seiceps eeb  rof

.noitategev larutan dna larutlucirga htob ni noitanillop  na ,eroferehT  
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 ot sdeen noitarolpxe  era hcihw seeb sselgnits no eb  ekiL  .ecnetsixe neeb ni

 :ylimaF ,atcesnI :ssalC eht fo srebmem era seeb sselgnits ,seeb rehto  ,eadipA

 lareves stneserp ininopileM .ininopileM :ebirT ,eaninopileM :ylimaf buS

 si ininopileM eht nihtiw seiceps fo rebmun latot ehT .seeb sselgnits fo areneg

( 004 tuoba eb ot detamitse  arievliS la te )2002 ,.  laicos era seeb sselgnitS .

oc ni gnivil ,tcesni bus dna laciport lla ni tneserp era dna ynol -  fo strap laciport

.dlrow eht  

elbailer eht ,sretcarahc lacigolohprom gnippalrevo eht ot euD  

noitacifitnedi   trepxe rof neve ksat gnitnuad a si seiceps eeb sselgnits eht fo

 erutaretil eht ni elbaliava si atad ralucelom detimil yrev ,revoeroM .tsimonoxat

 ,eroferehT .seeb sselgnits no knaB eneG lanoitanretni eht ni dna  noitacifitnedi

am sah seiceps eeb sselgnits fo  ymonoxat lanoitidart yb dehsilbatse neeb ylni

( )serutaef lacigolohprom  dna  .syek scitametsysoib  naidnI fo areneg emoS  

 imagakaS( syek dehsilbup gnisu detarapes eb ylisae nac seeb sselgnits .la te , 

a seuqinhcet noitacifitnedi raluceloM .)7002 ,renehciM ;0991  ylnommoc er

desu gnieb   gnihsiugnitsid rof lufesu ton era sretcarahc lacigolohprom erehw

seiceps detaler ylesolc   eeL( la te  a dedivorp sah ymonoxat raluceloM .)5002 ,.

 fo seiceps tluciffid yllacimonoxat ni stsimonoxat lanoitidart eht ot dnah gnipleh

.stcesni   esadixo emorhcotyc eneg lairdnohcotim noitacifitnedi desab AND roF

 ta ytitnedi ralucelom fo tnemhsilbatse ni desu ylediw neeb sah )IOC( 1 tinubus

 trebeH( level seiceps .la te ,  ylediw fo eno si seuqinhcet gnidocrab AND .)3002

fitnedi seiceps fo dohtem desu  gnisu noitacifitnedi raluceloM .stcesni fo noitaci

 lacigolohprom yb detimil gnieb ton fo egatnavda eht sah eneg IOC

 nakosA( seiceps tegrat eht fo segats efil dna mrof lauxes ,msihpromylop la te ,.  

.)1102  

gnits fo epyt tnereffid dengised evah srekrow lareveS  sevih eeb ssel

 ;era selpmaxe fo emoS  .noitanillop dna dleiy yenoh retteb rof yllabolg

arieugoN - oteN -  agaN dna ebirt inaK fo evih oobmab ,evih BOTU eht ,evih epyt
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 ramuK ;9991 ,rejiemmoS( sevih eeb sselgnits s’sebirt .la te  ,hgniS dna 2102 ,

.)6102  

selbategeV   ot eud erutlucirga naidnI fo tnenopmoc tnatropmi na era

 dna seulav lanicidem ,lanoitirtun ,noitacifisrevid ni esu ,ytivitcudorp rieht

 laitnesse emoceb evah elbategeV .laitnetop tropxe sah noitidda eulav

selbategev ,stiurf morf trapA .teid ruo fo tnenopmoc   larutan ylno eht era

 ,snimativ yllaicepse ,stneirtun eht lla ylppus hcihw doof evitcudorp fo secruos

 rebif edurc dna ,slarenim  auiL ;0002 ,hcivograW( .la te .)1002 ,   tnerruC

 aera na morf snot noillim 81.261 si )3102 ,BHN( aidnI ni noitcudorp elbategev

9 fo  htroN ehT  .ah/snot 06.71 fo level ytivitcudorp htiw eratceh noillim 02.

 elbategev fo snot noillim shkal 15.04 gnicudorp si aidnI fo noigeR nretsaE

 ylthgils si hcihw ah/snot 11 fo level ytivitcudorp htiw eratceh shkal 86.3 morf

anoitan ot derapmoc sa rewol  gk 501( selbategev fo ytilibaliava tub egareva l

 rep lanoitan naht noiger eht ni retteb ylevitarapmoc si )raey rep nosrep rep

 ot sah tluda yrevE .)raey rep nosrep rep gk 39( selbategev fo ytilibaliava atipac

052 emusnoc - yad rep elbategev fo g 003 idnI nI  . 5.2 fo esaercni na ,a  rep %

 gnisaercni eht deef ot yrassecen osla si noitcudorp elbategev ni raey

 541 ylno si elbaliava elbategev fo noitcudorp tneserP .noitalupop  atipac rep g

 sa erehW .yad rep 03 si tnemeriuqer dednemmocer  elbategev ,aidnI nI .g 0

 nworg si   ,BHN( sporc dleif rehto dna slaerec naht evitarenumer erom semit 8.4

.)8991  

( otamoT nocisrepocyL   mutnelucse  tnatropmi eht fo eno si )yeliaB

 dnasuoht 908 tuoba fo aera na sah hcihw yrtnuoc eht ni nworg sporc elbategev

suoht 79671 fo noitcudorp dna seratceh  fo ytivitcudorp htiw snot cirtem ,dna

 noitaroproC erutlucirgA fo tnemtrapeD fo tropeR launnA( ah/not cirtem 8.12

 si noigeR tsaE htroN ni otamot fo noitcudorp ehT .)7102 ,erafleW sremraF &

 a htiw eratceh dnasuoht 47.92 fo aera na morf snot dnasuoht 87.275

p .)7102 ,WF & CAD fo tropeR launnA( ah/not cirtem 2.91 fo ytivitcudor  
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 htob ni sporc esuohneerg ni rotanillop sa desu era seeb sselgnitS

rotanillop zzub era meht fo emos esuaceb ,snoiger laciport dna etarepmet   hcus

 sa anopileM   ataicsafirdauq  otraS( la te 2 ,.  sotnaS ;500 .la te  .)9002 ,  

sediopmalirep  anogirtonnaN  zzub a ton si dna   eeb sselgnits  llams a si,

 noitidnoc ten rednu ylevitceffe stnalp otamot etanillop  tub rotanillop  dna

 noitidnoc denifnoc rednu yltneiciffe krow ot nwonk  hciuaC( la te  ;4002 ,.

amlaP  la te .)b8002 ,.    morf nellop lepxe ot rewolf eht etarbiv ot elba era yehT

 sporc lareves ni noitanillop retteb edivorp ,suhT .srehtna ziv  tnalpgge ,otamot .

 .cte  dna sburhs ,seert tserof ,sporc fo srewolf eht tisiv ot esu eeb sselgnitS

tcen tcelloc ot sbreh  )rotanillop( yeht ,os gniod nI .secnatsbus tnalp rehto dna ra

 ni stluser hcihw samgits evitpecer  otno sniarg nellop derutam eht refsnart

( noitcudorp dees dna tiurf yllautneve dna noitazilitref   esomoM la te .)8991 ,.   

ataicsafirdauq anopileM   eeb yenoh eht dna arefillem sipA   neeb evah

 sotnaS( stolp otamot ni detset .la te  ni ssenevitceffe rieht etaulave ot )9002 ,

.noitanillop porc    srehtna eht  .tnecsihed laidicirop era tnalp otamoT fo srewolF

M( nekahs nehw serop lacipa hguorht nellop esaeler  ;6791 ,rogerG c

 eht reggirt ot tneiciffus yllausu si dniw ,saera nepo nI  .)3891 ,nnamhcuB

fles eht tceffe ,suhT .esaeler nellop - noitazilitref   fo esac eht nI  .)3991 ,eerF(

cus ,sesuohneerg  ,tluciffid si srewolf otamot detavitluc fo noitanillop lufssec

neh .ytivitcudorp gnisaercni ni elor tnatropmi na syalp noitanillop eeb ec  

 yllaicremmoc era srewolf otamot fo noitanillop ,sesuohneerg nI

 lacinahcem laicifitra dna rekahs lacirtcele dleh dnah gnisu yb deyolpme

r dna evisnepxe si dohtem siht ,revewoH .noitarbiv  srewolf eht gnigamad sksi

 fo seotamot ni gnitluser hguohtla )5991 ,kibuoR ;1991 ,notxaP dna adnaB(

fles morf devired stiurf naht ytilauq rehgih -  hcus ot noitidda nI .noitazilitref

 eht esaercni ot srotanillop sa desu neeb evah seeb ,noitarbiv laicifitra

dorp  osla evah )inibmoB ,eadipA( seeb elbmuB .seotamot esuohneerg fo noitcu

 ,notxaP dna adnaB ;5291 ,htalP( seotamot esuohneerg gnitanillop rof desu neeb
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 naveK ;1991 .la te  moretgoD ;7991 ,onO dna adasA ;1991 , la te  yatsE ;8991 ,.

la te lA ;1002 ,. -  lattA la te  ,.  seeb esohT.)3002 era hcihw   gnitarbiv fo elbapac

 cicaroht gnorts gnicudorp yb srewolf tnecsihed laidicirop fo srehtna eht

 aidnI htroN nI .)3891 ,nnamhcuB( noitanillop zzub dellac noitarbiv  submoB

 siladiohrromeah htimS  evah  deyolpme neeb  tamot esuohneerg rof ( o  tiknaY  te

.la )8102 ,   nahsiK ;4102 ,rukahT dna nahuahC( noitanillop rebmucuc dna la te  ,.

 kcal ot eud desu ylediw neeb ton si ti noigeR tsaE htroN ni ,revewoH  .)7102

ffo ni nworg eb ot otamot fo sdeen gniredisnoc ,sraey tnecer nI  .seinoloc fo -

 ,nosaes  ,eroferehT .noitidnoc detcetorp rednu rotanillop evitceffe na deen

 laciportbus dna laciport rof evitanretla retteb nevorp eb nac seeb sselgnits

.ebolg eht fo noiger  

 gnieb era srewolf dna selbategev fo egnar ediw esuohneerg rednU

 saw ti dna s’0891 ni detrats ygolonhcet esuohneerg ,aidnI nI .yllabolg nworg

 si erutlucirga evisnetni eht won dna seitivitca hcraeser rof desu ylniam

etcetorP .ytivitcudorp retteb rof detomorp  dleiy retteb serusne noitavitluc d

ffo rof esuohneerg fo ytissecen eht neviG .ecudorp ytilauq hgih htiw -  nosaes

 dna ytitnauq derussa rof rotanillop fo ecnatropmi dna noitcudorp elbategev

a etagitsevni ot smia seiduts tneserp eht ,sdees dna tiurf fo ytilauq  erolpxe dn

 noitcudorp otamot  ni esaercni rof anuaf eeb sselgnits fo noitazilitu eht  htiw

 eht ;sevitcejbo gniwollof  

)1   fo sedutitla tnereffid morf seiceps eeb dliw sselgnits tcelloc oT dnalagaN  

 dna  tcirtsid irisnabuS reppU .hsedarP lahcanurA fo  

)2  iw yfitnedi oT  ralucelom dna lanoitidart yb seiceps eeb sselgnits dl

 .ymonoxat  

)3  .sevih eeb sselgnits fo ngised larutcetihcra evitarapmoc eht yduts oT  

)4  ffo fo noitanillop rof seiceps seeb sselgnits fo esu eht erolpxe oT -  nosaes

.noitidnoc detcetorp rednu sporc otamot  
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ERUTARETIL FO WEIVER  

                sselgnitS  ot sgnoleb eeb edro  r H A ylimaf dna aretponemy dip ea ,  eht

 ,ininopileM ebirt aninopileM ebirt bus   dna era eseht  eht fo eno sa deredisnoc  

rotanillop evitceffe s ( sesuohssalg ni  inatukaK .la te , )3991 .  fo noitagaporP

sselgnits   gnivresnoc yb ytisrevidoib fo noitavreserp ot setubirtnoc seinoloc eeb

 noitpursid namuh ot gniwo enilced esiwrehto yam taht seiceps fo snoitalupop

smetsysoce fo  )1002 ,onidepeT dna enaC( . T  otamo  eht fo eno si  yllaicremmoc

tnatropmi   elbategev sporc  snoitidnoc detcetorp dna nepo rednu htob nworg  .

t ecniS otamo  evah sporc   tropxe ,laitnetop  t ,suh  tiurf eht   dna ytilauq ytitnauq  

 gnitekram lanoitanretni rof nrecnoc rojam era  .seicnega ,eroferehT  ot   erusne

 otamot fo ytitnauq dna ytilauq eht  noitcudorp rednu  noitidnoc detcetorp s  ,

.deriuqer si eeb sselgnits yb noitanillop  ,revewoH  otamot  rednu noitcudorp  

noitidnoc detcetorp s  si  a  evitceffe na fo tnaw ot eud rotcaf gnitimil  .rotanillop

sselgnits ecniS   era seeb ,srotanillop evitan  noitcelloc os  noitacitsemod dna   fo

 sselgnits seinoloc eeb  noitanillop porc ni meht esu dna noitacifitnedi rieht ,  si

aera eht   fo rof tseretni  gnimraf elbaniatsus   .aidnI tsaE htroN ni  ehT  erutaretil

eeb sselgnits ot tnaveler  seiceps , ,noitcelloc ynoloc fo seuqinhcet/ sdohtem  

evitarapmoc rieht   larutcetihcra ,ngised   fo noitacifitnedi  lanoitidart yb seiceps

 ralucelom dna ymonoxat  esu dna   fo  seeb sselgnits rof seinoloc  anillop  fo noit

porc otamot   detcetorp rednu  htiw era hcihw ,noitidnoc  cificeps  ecnerefer

gnivah   ni deweiver era siseht siht fo sevitcejbo eht no gniraeb tceridni ro tcerid

retpahc tneserp eht .  ot edam neeb sah tpmetta na retpahc siht ni ,eroferehT

erp eht fo sevitcejbo eht ot tnaveler si hcihw erutaretil elbaliava eht weiver  tnes

.yduts  

1.2  sselgnitS  anuaf eeb  

seeb sselgnitS  ral a era gnivah seeb fo puorg eg  a  debircsed 005 tuob

seiceps  )3102 ,renehciM(  , gnisirpmoc   ebirt eht dna ininopileM   ebirt bus
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aninopileM  gnoleb yehT .  ot  ylimaf eht eadipA  ot detaler ylesolc era dna ,

 nommoc seeb yenoh   dna seeb elbmub sregnits evah seninopileM .   neeb sah tub

 decuder yltnacifingis .ecnefed rof desu eb tonnac dna  evah seeb sselgnitS   ynam

areneg .  areneg rieht fo emoS  eb nac  laciportbus ro laciport tsom ni dnuof

dlrow eht fo snoiger  (  arievliS la te )2002 ,. .  ssessop selamef eht ro srekrow ehT

 mret eht ,ecneH .meht htiw niap tcilfni ot elbanu tub sregnits laigitsev ro kaew

 evah seiceps emoS .seiceps eht etangised ot desu gnieb si ”sselgnits“

am ro sriah llup ,etib dlim a tcilfni ot gnorts yltneiciffus selbidnam  otni lwarc y

 htuom eht morf diuqil citsuac a time srehtO .sredurtni eht fo slirtson ro srae

( noitatirri esnetni sesuac niks eht htiw tcatnoc ni taht namhaR  la te )5102 ,. . 

nessumsaR  )3102(   deiduts noitubirtsid eht   tuohguorht seeb sselgnits fo

 naidnI eht dna tnenitnocbus  dedulcnoc  taht  eeb sselgnits s ni elbaliava era   tsom

 roiretni reird eht ro noitavele rehgih ta tpecxe ,tnenitnocbus naidnI eht fo strap

.snoiger  dnuof eH  enin   seeb sselgnits fo seiceps  ni  :tnenitnocbus naidnI

 areficra anogirtodipeL erekcoC(  ,)ll  eaiccac anogirtosiL  ,)esruN(  anogirtosiL

 isadnahom dna jariboJ   ,nardneraN  alunogarteT  .ffa  speciveal  ,)htimS(

unogarteT  sisnelagneb al  ,)noremaC(  ittisserg alunogarteT  ,)imagakaS(

 sinnepidiri alunogarteT  ,)htimS(  atiretearp alunogarteT )reklaW(   dna

 sinrocifur alunogarteT .)htimS(  

   htiw ynoloc a ni evil dna stcesni laicos devlove ylhgih era seeb sselgnitS

 ynam sa fo sretsulc evah seiceps emoS .ruobal fo noisivid fo metsys dezinagro

001 naht ssel rehto dna slaudividni 000,08 sa  (  namhaR la te ., )5102 .  tsoM

 eb nac dna ylefas detalupinam eb yam yeht dna nam brutsid ton od seiceps

nedrag daetsemoh eht ni esae ta deganam  ( namhaR  la te ,.  )5102  fo seicepS .

oh ecudorp seeb sselgnits  dnuora yen 006 - 007   ramuK( raey / g la te .,  dna )2102

002 - nosaes rep g 005  ( namhaR  la te )5102 ,.  gnivah ,   lanicidem ytilauq hgih

eulav .  ,otamot ,yrrebwarts fo srotanillop evitceffe eb ot devorp seeb sselgnitS

 snoitidnoc esuohneerg ot llew detpada dna sporc rehto dna ,stiurf surtic ,reppep
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eaM( dlrow eht dnuora snoiger tnereffid ni  at la te  otraS ;2991 ,. la te  ;5002 ,.

 zurC la te ,.   senutnA ;5002 la te .,  sotnaS ;7002 la te .  , 9002  ; ininnaiG  la te ., 

b5102 )  .  arievliS la te  . devresbo )2002(  eht taht   sselgnits fo ytivitca thgilf  eeb

trats de  evitaler ta   ytidimuh 08 -  %98  71 erutarepmet dna oC 22 dna  oC.  ehT

 erutarepmet muminim rof deriuqer  11 ta saw evih morf eeb eht fo tixe o .C   stseN

 eht edisni ,sllaw dlo ,knurt eert seitivac no dnuof yltsom seeb sselgnits fo

sdnuom etimret  ( seitivac naenarretbus dna arieugoN -  oteN la te . 7991 , ztlE ; , 

3002 ; 6002 ,kibuoR .)   005 tuoba eb ot detamitse si seiceps fo rebmun latot ehT

.)3102 ,renehciM( ediwdlrow seiceps debircsed  

1.1.2   sselgnitS B lizarB fo see  

 ot gnignoleb seeb sselgnits fo seiceps lareves ot emoh si lizarB

rla seiceps 003 naht erom htiw ,ininopileM  erom ylbaborp dna deifitnedi ydae

.derevocsid eb ot tey  debircsednu 98 tuoba dna ,seiceps dilav 442 fo latot A  

 neeb ton evah hcihw tub ,rohtua eht yb dezingocer ydaerla seiceps( smrof

 .)4102 ,ordeP( lizarB rof dedrocer era ,areneg 92 ot detailiffa ,)tey dehsilbup

 evah seiceps eseht fo 03 ot 02 dna ,stibah dna ,ezis ,epahs ni yltaerg yrav yehT

noh sa laitnetop doog srecudorp ye  )4102 ,ordeP(  seiceps ,srehto ynam gnomA .

 hcus sa  aditinbus anopileM   dna siralletucs anopileM   eht fo tsaehtron eht ni

 ,yrtnuoc ataicsafirdauq anopileM   dna sirtnevifur anopileM  htuos eht ni -

tsaehtuos  , sisnesoanam sepisserpmoc anopileM   dna tpacS  atcytsilop anogirto ni  

dna htron eht  alutsugna acsinogarteT   ylgnisaercni era yrtnuoc eht tuohguorht

 .srecudorp egral dna ,muidem ,llams yb tpek  

2.1.2  eeB sselgnitS s ailartsuA fo  

 bus dna laciport htroN ni seeb fo puorg nommoc tsom ,ailartsuA nI

 laciport ailartsuA  dna draeH( seeb sselgnits eht era  .)0002 ,nilloD   gnoleb yehT

 areneg owt ot anogirT   dna aiebelportsuA  .)0991 ,renehciM(   ni seiceps xiS

anogirT   nilloD( ailartsuA ni rucco )anogirtoreteH( la te  .)7991 ,. aiebelportsuA  
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eht dna ailartsuA ni srucco ylno  ehT .seiceps ruof fo tuoba tsisnoc y nailartsuA  

 ni kcalb ,htgnel ni mm4 naht ssel gnirusaem ,llams era seiceps eeb sselgnits

 era ailartsuA ni tpek seiceps nommoc tsom ehT .seert wolloh ni tsen dna ruoloc

 eb ot detroper  airanobrac anogirT  ,)%96( sgnikcoh .T i  rof %11 dna )%02(  .T

sepillem   dna .T  siraepylc .  htiw ,ralimis etiuq kool seiceps sselgnits suoirav ehT

 ,seiceps nommoc tsom owt eht airanobrac anogirT   dna  aiebelportsuA

silartsua  ssel dna rellams si rettal eht sa ,noitairav tsetaerg eht gniyalpsid ,

 .evitca  

.2 3.1   seeB sselgnitS acirfA fo  

 areneg xis era erehT .laicos era )ininopileM( seeb sselgnits nacirfA llA

 ,seeb sselgnits nacirfA fo )4002 ,yeldraE(  anirulytcaD ,anogirtotpelC

 llerekcoC anogirtopyH ,eruoM aniebelP ,llerekcoC alunopileM ,llerekcoC  dna

eruom anogirtoiL ( areneg eht fo evif nI .seiceps 91 gnisirpmoc ,  anirulytcaD

llerekcoC anogirtopyH ,eruom aniebelP ,llerekcoC alunopileM ,llerekcoC   dna

eruom anogirtoiL  eno ni dna ,srewolf morf ratcen dna nellop tcelloc srekrow )

( suneg eruom anogirtotpelC  )  rehto fo stsen eht morf ratcen dna nellop bor yeht

s ,ayneK nI .seeb sselgnits  edulcni noitacitsemod rednu seicep  alunopileM

 alunopileM ,iednacob alunopileM ,aenigurref   aniebelP ,anaildnel

 itdnarbedlih  dna  itdimhcs anilurytcaD  .)4002 ,yeldraE( oitacitsemoD  sah n

 tserof rof evitnecni na sa dna noitcudorp yenoh rof degasivne neeb

 okotaiK( noitavresnoc la te  okotaiK ;4102 ,. la te .)6102 ,.   

.1.2 4 sselgnitS  B ni see  aidnI n tnenitnoc buS  

maf eht rednu aretponemyH redro eht ot gnoleb seeb sselgnitS  yli

eadipA bus , - dna eanipA ylimaf   areneg niam owt sah hcihw ininopileM ebirT

ziv  .  anopileM  dna  .anogirT  tuohguorht deifitnedi neeb evah seiceps 052 tuobA

odnI dna laciportoeN eht - amruB -  eht fo noiger nailartsuA dna nayalaM  .dlrow

noitanibmoc yb eanipA etalucibroc morf dehsiugnitsid era seeb sselgnitS   fo
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 dna noitanev gniw erof decuder  .gniw dnih eht ni ebol laguj a fo ecneserp eht

 dna ytisrevid rieht ,aidnI fo seeb sselgnits no egdelwonk fo etats tneserp ehT

stnalp gnigarof   ton era ( mahgniB .nwonk ylraelc  eht fo tsom debircsed )7981

 rednu seiceps naidnI anopileM   erehT .oga yrutnec a tsomla si   cidarops

b nevig saw tnuocca tnecer ylno dna seeb sselgnits no noitamrofni  imagakaS y

nessumsaR dna )8791(  aidnI dna aisA latnenitnoc rof )3102( .tnenitnocbus n  

suneg owt eht ylnO , anogirT   dna eniruJ anogirtosiL   neeb gnol evah eruoM

 .)7002 ,renehciM( tnenitnocbus naidnI ni dnuof  nessumsaR ot gnidroccA

e rehtegot lla  )3102(  eht morf nwonk era seeb sselgnits fo seiceps deman thgi

 tnenitnocbus naidnI ziv  .  areficra anogirtodipeL  ,)llerekcoC(  anogirtosiL

 eaiccac  ,)esruN(  isadnahom anogirtosiL  dna jariboJ  ,nardneraN  alunogarteT

 speciveal  ,)htimS( unogarteT  sisnelagneb al  ,)noremaC(  ittisserg alunogarteT

 ,)imagakaS(  sinnepidiri alunogarteT  ,)htimS( nogarteT  atiretearp alu  ,)reklaW(

 dna  sinrocifur alunogarteT aidnI ni )htimS( n .tnenitnoc bus  

 aidnI ni seeb sselgnits fo nrettap noitubirtsid ehT  w deiduts sa  yb  

 namhaR la te  . )5102( T .  yeh ruof detroper evah   seeb sselgnits fo seiceps

 aidnI htuoS ni tnelaverp ziv . speciveal .T sinnepidiri .alunogarteT   dna

areficra anogirtodipeL . saerehW   speciveal .T dna sinnepidiri .alunogarteT

aidnI tseW htroN eht ni tneserp erew  taht delaever osla yduts ehT . T alunogarte  

sinnepidiri   dna speciveal .T   lla ni seiceps elbaliava ylnommoc tsom erew

 gnitsen ehT .aidnI fo enoz detceles ruoivaheb   fo sinnepidirri alunogarteT   saw

 ni tsen ekam ot dnuof saerehw ,rebmit  sisnelagneb .T   oobmab ni tsen sekam

.aidnI ni sllaw dum dna enots fo seciverc dna skcarc ni ekam srehto dna   tsoM

rehcraeser eht fo s etartnecnoc aidnI ni   ,ygoloib eeb sselgnits no ylno

 dna namaruhtuM( ygoloib noitanillop sti dna seimene larutan ,yrtemohprom

02 ,nanavaraS  ramukayajiV ;9002 ,htamatkariV dna idderanaD ;40 la te  ,.

( aidnI ni ytisrevid seiceps ro ,)3102  namhaR la te .  , .)5102  
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.1.2 5 sselgnitS  B fo see  aidnI tsaE htroN  

htroN ehT -E tsa R nre esrevid a gnirevoc ,aidnI fo noige   tatibah larutan

ot deirav htiw  ,yhpargop odnI eht fo trap smrof tserof dna etamilc -  amruB

stopstoh ytisrevidoib  ( ramukayajiV  , 4102 )  lahcanurA dna dnalagaN .  hsedarP

eht era   llih E htroN fo setats  aidnI nretsa hcihw ni ,  sselgnits no seiduts eht  eeb

ni  tcepser  rieht fo  noitacitsemod  ni meht esu dna   noitanillop detcetorp rednu  

 noitcudorp elbategev ni noitidnoc ylhgih era  .laitnesse   

htroN nI  aidnI tsaE  evif  yb detroper erew seiceps   namhaR la te . )5102(  

 .ziv alunogarteT   dna speciveal .T ,sinrocifur .T ,sinnepidiri .T ,sisnelagneb

areficra anogirtodipeL .  

 nI  ,dnalagaN ( hgniS 6102  seiceps eerht devresbo sah ) ziv . arteT  alunog

specival .T ,sinepidirri   dna .snorfinac anogirtohpoL  no retal ,revewoH    ruof  

 eeb sselgnits seiceps   detroper erew lagaN morf a dn  ziv .  alunogarteT  

silartnev .T ,sinnepidiri  .T ,   snorfinac anogirtohpoL  dna speciveal  eno dna

eps hsedarP lahcanurA morf seic   .e.i areficra anogirtodipeL  lerkcoC l 

( .)8102 ,suomynonA   

2.2  c dna noitacoL  noitcello fo   dliw seinoloc eeb sselgnits  

 tnereffid debircsed srehcraeser tnereffiD  dohtem s  fo noitacol   dna

 fo noitcelloc  sselgnits dliw seinoloc eeb .  ot gnidroccA  gnopawK la te 0102( .  )

eht   elohw  sselgnits fo ynoloc dluoc eeb   eb  dna detacol detcelloc  rieht morf  

 larutan dna sevih   otni derrefsnart era seinoloc ro seirainopilem otni detacoler

 laicifitra .sevih   retaL  yeht decuded   srepeek eeb sselgnits  rof  launam gniniart

 detcelloc eb thgim seinnoloc laref eeb sselgnits  taht denoitnem yeht hcihw ni

 yb parT gnisu  stsen hcihw ,  erew   eb nac taht reniatnoc gnitcelloc laropmet  desu

tiab  .seinoloc eeb fo smraws part dna  
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,ylralimiS  6102( hgniS  devresbo )  taht  repeekeeb agaN eht dehcraes  

i  ,stnalp gnirewolf fo ecneserp gnigarof nees era seeb f  eht hcraes dluow yeht ,

ylbareferp aera gnigarof fo ytiniciv eht ta ynoloc   ni  08 h 00   dna remmus eht ni

01 h 00   retniw ni  tuc dna eert eht llef dluow yeht dettops era sevih ecnO .nosaes

 fo noitrop eht tuo yb sevih  etropsnart dna was .gnineve eht ni yraipa ot meht d   

3.2  oitacifitnedI seiceps eeb dliw sselgnits fo n  

 ,seiceps tcesni rehto ekiL   eeb dliw sselgnits fo noitacifitnedi elbailer

esab elbissop osla si seiceps  .sretcarahc lacigolohprom no d  dna notsniW

 yrotsih yranoitulove ,sretcarahc lacigolohprom eht deiduts )7791( renehciM

 fo ruoivaheb laicos eht dna  .seeb yenoh dna seeb sselgnits ihT  yduts s

 gnitseggus ,seeb eht ni eciwt esora ruoivaheb laicosue ylhgih ,taht dedulcnoc

 eht morf seeb sselgnits eht fo ecnegrevid gnorts a dna noitaitnereffid ylrae na

 seilimafbus eerht otni eadipA ylimaf eht dedivid osla yehT .eadipA gniniamer

ziv nopileM ,. .eanibmoB dna ,eanipA ,eani   eht debircsed )1691( eruoM

.ininogirT dna ininopileM sebirt eht otni seeb sselgnits   sretcarahC

 ,ezis ydob rieht no desab ininopileM dna ininogirT sebirt eht gnitaitnereffid

yllausu   ,llams  2 inogirT( rednels dna htgnel ni mm 8 ot  yllausu dna )in

rehtar ,inopileM -  ot 8 morf( egral  51  .)9791 ,elliW( tsubor dna )htgnel ni mm

 neewteb ni sretcarahc lacigolohprom fo gnippalrevo eht ot eud semitemoS

 si seiceps tcesni fo noitacifitnedi elbailer ,suneg emas eht fo seiceps tnereffid

 gnitnuad  eht yfitnedi ot deliaf osla tsimonoxat neve sesac hcus ni dna ksat

 ereheB( yltcerroc seiceps la te  fo tnemecnavda eht ot eud ,revewoH  .)7002 ,.

 fo AND eht erapmoc ot desu neeb evah seuqinhcet ralucelom suoirav ecneics

fid yllacimonoxat hcus  .seiceps tlucif  eht ,ygolonhcet gnidocrab AND gnisU

 trebeH( elbissop osla si seiceps yllacimonoxat eht fo noitacifitnedi elbailer  te

la .,  .)4002  I esadixo emorhcotyC fo tnemgarf laitrap eht sesu gnidocrab AND

i eneg n  trebeH( emoneg lairdnohcotim la te .,  .)4002  
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3.2 1.   ymonoxat lanoitidart yb seiceps eeb sselgnits fo noitacifitnedI

( )serutaef lacigolohprom  dna  syek scitametsysoib  

 eb ylisae nac noiger naidnI eht morf seeb sselgnits fo areneg wef ehT

 imagakaS( syek dehsilbup gnisu detarapes .la te ,  .)7002 ,renehciM ;0991

seiceps eht ,revewoH -  fo suneg xelpmoc A .laivirt ton si noitacifitnedi level

 si seeb sselgnits alunogarteT  on dna seiceps debircsed 03 naht erom htiw ,

 fo snemicepS .)8002 nessumsaR( yek noitacifitnedi labolg alunogarteT   morf

idnI eht  imagakaS yb yek eht ni seiceps elgnis a sa detaert erew tnenitnocbus na

 ,)9391( zrawhcS dna )7981( mahgniB fo esoht sa hcus ,syek redlO .)8791(

 lanretxe semitemos ,yltsaL .noitacifitnedi seiceps rof desu eb ylbailer tonnac

nartne tsen sa hcus serutaef tsen  stiart dleif citsongaid tsom eht era sec

 ,3002 ,ordeP dna ogramaC( seiceps detaler ylesolc gnihsiugnitsid ,devresbo

4002 ,nessumsaR ;4002 ). 

 fo stsen laref eht detcessid )4102( ramukayajiV .areficra anogirtodipeL  

rew stsen laref eseht morf seeb rekrow tludA  yek suoirav dna detcelloc e

eifitnedi dna dezylana erew sretcarahc lacigolohprom  suoiverp no desab d

 .erutaretil  sunegbus eht nihtiW anogirtodipeL  “ eht silartnev puorg seiceps ”  

 .sunegbus eht ni seiceps rehto morf ezis ydob rellams eht no desab deirav  

  ugnudN .la te  7102( ) denibmoc desu   ,serutaef lacigolohprom

 .seeb sselgnits fo noitacifitnedi eht ni sdohtem ralucelom dna scirtemohprom

taht detroper yehT   ton dluoc enola scirtemohprom  eb  eht lla yfitnedi ot desu

 yB .nwonknu yletelpmoc si ytitnedi seiceps eht nehw ,seeb sselgnits

yeht yrtemohprom   hsiugnitsid ton dluoc  aenigurref .M  dna nworb hsidder  .M

 aenigurref  erew shprom owt sa snoitacol tnereffid owt morf detcelloc kcalb

zis ni ralimis .e  

 fo thgis eht htiw dehsilbatse eb nac seeb sselgnits fo noitacifitnedi ehT

 ,elpmaxe roF .)6002 ,kibuoR( etis gnitsen dna erutcetihcra tsen ,ecnartne tsen
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 itdimhcs anirulytcuD  owt eht dna  aenigurref alunopileM  yrev dah shprom

ieht tub ,yrtemohprom ralimis .tcnitsid si roivaheb gnitsen r   anirulytcaD

 itdimhcs  elihw sehcnarb eert no tsen lanretxe stcurtsnoc  aenigurref .M  hsidder

 dna seert dna sllaw dum ni stsen nworb  aenigurref .M  seert ni stsen kcalb

 abokN ;4002 ,yeldraE( la te . .)2102 ,  delaever gnidocrab AND   citeneg citpyrc

.shprom owt eht nihtiw noitairav  

3.2 2.    stiart noitacifitnedi eeb sselgnits fo noitpircseD  

taht detroper )3102( nessumsaR   areficra anogirtodipeL  epytoloh si

dna nemiceps  htiw deifitnedi eb nac ti   daeh no noitallesset esned citsongaid

.mutucsosem fo nigram eht no sriah esomulp ylesned dna xaroht dna  

alunogarteT  “ eht fo seiceps sinnepidiri  puorg seiceps ”  yb deziretcarahc era

 daorb yb detarapes sdnab riah tcnitsid ruof htiw mutucsosem krad a gnivah

 ,htgnel gniwerof eht htiw ,ezis ydob rellams rieht yb dna ,secapsretni suorbalg

 .mm 3.4 ot 0.3 gnirusaem ,aluget gnidulcni  fo esac nI  silartnev anogirtodipeL

 dna )htimS(  anogirtodipeL  sisabivalf  eht yb dezingocer eb nac seiceps tsrif ,

apes dna laretal owt  1 mugret lamosatem elap esiwrehto eht no stops krad etar

imes eht yb dezingocer eb nac seiceps dnoces eht elihw -  kcalb fo elcric

 mugret elap esiwrehto eht no noisserped lasab eht gnisolcne yltrap ,tnemugetni

.1   sisabivalf .L pa eht yb dezingocer eb osla nac  hsinworb agret lamosatem laci

 lanretxe eht no sriah hsikcalb htiw eaibit elddim dna erof eht dna hsikcalb ot

fo srebmeM .)9391 ,zrawhcS( ecafrus  alunogarteT   .ffa  speciveal  )7581 htimS(

 eht sa riah htiw dednab ylneve sa tsomla mutucsosem a evah yllausu

“ iri sinnepid  ,htgnel gniwerof htiw ,regral era seiceps eseht tub ,puorg ”

 )8791( imagakaS .mm 8.4 dna 2.4 neewteb gnirusaem ,aluget gnidulcni

 nihtiw puorg tluciffid tsom yllacimonoxat eht sa puorg seiceps siht ot derrefer

alunogarteT  .  

ramukayajiV    taht detroper )4102(  fo eeb rekrow areficra anogirtodipeL   

 dah rehto eht fo edis hcae no tops kcalb a yllausu -  nemodba fo etigret elap esiw
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 ro ekil elacs kciht trohs fo redrob a yb desolcne yllausu mutonosem eht dna

H .sriah hsitihw ot hsiwolley esotnemot  sriah sa llew sa aibit dnih fo segnirf ria

 no sriah ehT .hsikcalb ot nworb erew isratisab dna eaibit dnih dna dim no

 nigram roiretsop  era .elpmis dna trohs dna kciht yrev  

 namhaR .la te  taht detroper )5102(   sinnepidiri alunogarteT (  ,htimS

4581 h dah )  ,hsinworb annetna ;hsinworb amosatem ,kcalb amososem dna dae

 rieht dna kcalb hsinworb sgel daeh   noruelp lamososem ,ecnecsebup fo dioved

.aihcirtoriek trohs hsinworb htiw   sisnelagneb alunogarteT ( 7981 ,noremaC  )

e dna kcalb amososeM ,kcalb daeh ,kcalb yleritn   .kcalb tej amosatem

 ;ecnecsebup hsinworb htiw daeh ;nworb hsitihw yllareneg ecnecsebuP

 htiw susrat ,ecnecsebup nworb krad htiw kcalb sgeL ;hsinworb eannetna

 .aihcirtoirek hsinworb  

 speciveal alunogarteT ( 7581 htimS g )  ,kcalb noitaruoloc larene

orb amosatem  peed annetna ,amgits dnoyeb enilayh ,hsinworb sgniw ,hsinw

 aibit ,kcalb hsinworb retnahcort :sgel ;xepa eht ni thgil dna esab ni hsinworb

 .eremosrat hsinworb dna esab ni kcalb hsinworb susratatem kcalb rumef ,kcalb

i sriah lamososem ;sriah esraps htiw daeH  yrev amosatem ;etiruelp eht n

 laibit ,sriah ekil seltsirb gnol htiw retnahcort :sgel ;sriah detubirtsid ylesraps

 dna aihcirtoirek fo swor htiw susratatem ,rups tuohtiw rumef ,tneserp rups

.aihcirtoirek htiw susrat  

sinrocifur alunogarteT  ( 0781 htimS  ) h b dae  amososem ;hsinwor

 ,nworb peed aibit dna rumef ,retnahcort :sgel ;kcalb amosatem ;kcalb hsinworb

 ,xivrec eht no sriah htiw daeH .xepa ni thgil dna esab ta hsinworb susrat

 retnahcort :sgel ;sriah tuohtiw amosatem dna rups laruelp htiw amososem

 ,rups tuohtiw  htiw susrat ,rups tuohtiw rumef ,aihcirtoirek ekil eltsirb htiw aibit

 sgel .aihcirtoirek detubirtsid ylesraps htiw susratatem ,aihcirtoirek fo swor

.suoecatset mullicinep ;suoecatset  
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 ,eeb sselgnits eht deifitnedi )7102( hsakarP dna kayaN  alunogarteT  .pps

ta aidnI fo  level seiceps eht   debircsed sretcarahc lacigolohprom eht gnisu yb  

.)3102( nessumsaR dna )8791( imagakaS  

3.2 3.   fo noitaziretcarahc raluceloM  seiceps eeb sselgnits  gnisu

 lairdnohcotim  eneg )IOC( I tinubus esadixo emorhcotyc  

 emertxe eht ot euD  seiceps neewteb ro nihtiw seitiralimis lacigolohprom

 rehtie no desab tsuj seiceps eeb sselgnits fo noitacifitnedi eht seeb sselgnits fo

lacigolohprom lanretni ro lanretxe   .ksat gnitnuad a si sretcarahc  ,revewoH

tidda emos dedivorp evah seuqinhcet ralucelom  .tsimonoxat eht ot pleh lanoi

 seneg lairdnohcotim ekil srekram tnereffid gnisu noitaziretcarahc raluceloM

 lanretnI( seneg raelcun ro )eneg I esadixo emorhcotyC ,elpmaxe rof(

 no erutcip raelc erom dedivorp evah )II dna I noigeR recapS debircsnarT

noitaiceps . 

 sevlA  no noitaziretcarahc ralucelom dohtem DPAR deilppa dah )6002(

 alutsugna alutsugna acsinogarteT  dna igirbeif .a .T  owt eht taht detroper eH .

 ni erew hcihw ,seulav ecnatsid citeneg htiw detarapes erew seiceps eeb

hw ,)8791( ieN fo taht htiw ecnadrocca  eht neewteb dna 32.0 sa ti detroper o

 owt  igirbeif .a .T .7050 .0 saw snoitalupop  

  dradnats sa desu ylediw neeb sah eneg )IOC( I esadixo emorhcotyC

 trebeH( level ralucelom ta seiceps tcesni fo noitacifitnedi rof eneg gnidocrab  te

la  ereheB ;4002 ,. la te  ,. .)7002  

 nwohs evah taht seeb ot deilppa neeb yltnecer sah gnidocrab AND

 dleiffehS( seiceps tnereffid neewteb hsiugnitsid   ylbailer la te .)9002 ,.  

gnidocrab AND gnitargetnI   depleh ylsuoiverp osla sah ygolohprom htiw

na seeb fo spuorg tluciffid yllacimonoxat gnivloser ni  ,sbbiG( msinagro rehto d

 ;9002  rakcaP te  la . .)9002 ,  
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 t taht detroper )0102( hcoK  ysagalaM nretsew eht fo ymonoxat eh

( seeb sselgnits  anogirtoiL neeb sah ).pps   fo eerged hgih eht yb detacilpmoc

 ytiralimis lacigolohprom  .seiceps debircsed eht neewteb seiceps ,revewoH  

axat tluciffid yllacimonoxat eht fo seiradnuob   yb devloser yllufsseccus erew

 fo noitacilppa  .sisylana gnidocrab AND dna ygolohprom denibmoc  ehT

ffid  fo seiceps tnere  anogirtoiL  suneg alimis ylemertxe erew  rieht ni r

 .ygolohprom  ,yllacigolohproM anogirtoiL  akitib  ,  ihcableznik .L assacedam .L

ps  ,  dna  aylafaham .L erew  detaitnereffid ylraelc ton  .  IOC fo noitacilppa yB

 sretsulc ruof sa nwohs erew ecnedive lanoitidda tnednepedni sa atad ,ecneuqes

.axat tcnitsid yllaciteneg eb ot  

 ihcutS  .la te  srekram ralucelom fo esu eht htiw taht detroper )2102( ziv  .

TSE - TSE ,1 - TSE dna 2 -  ,3  igirbeif  acsinogarteT na d   alutsugna .T   erew

.seiceps tcnitsid owt sa deifitnedi  

 )5102( regnaM   eht taht detroper   IOC gnisu noitaziretcarahc ralucelom

 net gnoma msihpromylop editoelcun tnacifingis delaever eneg  arecortcaB  .pps

ni  .ayalahgeM  

htijeerS   neerg fo noitulove ralucelom eht deiduts )5102( naitsabeS dna

reppoh fael ,  snecseriv xittetohpeN  ytisrevid citeneg ehT .eneg IOC gnisu

 taht delaever seiduts  snecseriv .N  %69 dewohs alareK morf snoitalupop

 htiw ytiralimis .N   snecseriv sirO morf snoitalupop .as  

 AND depoleved )6102( ustouK  seiceps tcesni 23 fo segami edocrab

 sa desu eb dluoc hcihw ,noitidnoc ayalahgeM rednu eziam dna ecir ni devresbo

 dna lacigolohprom htob ta seiceps tcesni fo noitacifitnedi rof ediug citsongaid

.level ralucelom  

 ugnudN  .la te   gnisu yb )7102(  noitarapes raelc dewohs gnidocrab AND

 neewteb  aenigurref alunopileM  dna nworb hsidder  aenigurref .M  otni kcalb

 neewteb ecnatsid citeneg ehT .sedalc etarapes owt  .M   aenigurref  kcalb



81  
 

 dna agemakaK morf detcelloc  aenigurref .M niwM morf kcalb  wol saw ig

 no desab atad edocrab rof noitairav seiceps detcepxe nihtiw ,)%4.1( IOC   rof

 trebeH( slamina  tsom la te .,  pag edocrab eht htiw ecnadrocca ni dna )3002

eps nihtiw rof etamitse  .)%6.1<( noitairav citeneg seic  ecnatsid citeneg ehT

 neewteb igurref .M  aen  dna kcalb  aenigurref .M  morf detcelloc nworb hsidder

 .%3.79 saw ,yrtapmys ni ,agemakaK  

 seeb elbmub fo seiceps tnereffid owt fo seiduts ralucelom ehT  submaB

siladiohrromeah   dna sutaicafofur.B   nahuahC( %26 fo xedni ytiralimis dewohs

.la te , .)7102  

4.2  seeb sselgnits fo erutcetihcra tseN  

 dna ecnanetniam ,lavivrus rof laitnesse si setis gnitsen fo ecneserp ehT

 seeb sselgnits fo noitcudorper dna llebbuH(   atsitaB ;7791 ,nosnhoJ la te  ;3002 ,.

 ztlE la te a stibah gnitsen rieht hguohtlA .)6002 ,kibuoR ;3002 ,.  ,elbairav er

erp ni stsen rieht dliub seiceps eeb sselgnits eht fo tsom -  fo seitivac gnitsixe

.dnuorg eht ni secaps wolloh rehto ni ro ,stsen tna dna etimret ni ,seert   yehT

dliub  rieht   stsen ,sknurt eert ,seitivac naenarretbus sa hcus ,setartsbus lareves ni  

 ,stsen tna laerobra ,stsen etimret denodnaba ,sllaw kcirb ,seciverc kcor

stna yb denodnaba srebmahc naenarretbus  7891 ,sopmaC( ,  rreK la te 6991 ,. ; 

,kibuoR  ;3891  6002 ) weF .  snoitisop desopxe ni stsen rieht dliub seiceps  

zrawhcS( 8491 , ; 0002 ,renehciM ) ehT .  iretam gnidliub niam  a ,nemurec si la

eeb fo erutxim   a ,nemutab fo edam osla si esu evisnetxE .sniser tnalp dna xaw

 seceaf lamina ,sniser tnalp ,dum fo erutxim cte . nessumsaR(  ogramaC dna  ,

8002  .) ,htgnel ,epahs ni deirav seeb sselgnits fo ecnartne tsen ehT  ruoloc dna  .

elpmaxe roF  fo ecnartne tsen ,  amati anogirtoreteH  ni ,saerehw ,epahs lennuf si

 acicaroht anogirtoineG tnuom dnuor si -  lazirfayS( epahs ekil fusuY dna ,  ;4102

 ylleK la te .,  .)4102  sselgnits fo erutcurts nommoc ehT eeb   fo stsisnoc stsen

 nemurec ,)sllec nellop dna yenoh( segarots doof ,sllec doorb ,slennut ecnartne

 imagakaS( sreyal nemutab dna la te . dna rratS ;3891 ,   ;7891 ,imagakaS
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.)3102 ,itawinrE ;1102 ,drignooB ;7002 ,renehciM   fo ecnartne tsen worran ehT

anopileM  dna   wef a ylno ro eno yb dednefed eb ot tsen eht swolla areneg rehto

 ecnartne eht fo htuom eht ni denoitisop sdraug ebut   tsen fo noitairav dna

 ot detaler secnartne ecnefed   seeb sselgnits fo seitivitca gnigarof dna

 rejiemseiB( la te ., .)5002  

  eht morf detarapes ylraelc syawla si rebmahc doorb eht tsen eht nihtiW

 .egarots doof fo aera erehT  stop egarots dna sllec doorb :sepyt llec owt era  

)4102 ,ramukayajiV( al semit lareves seiceps tsom ni era stop egarotS .  naht regr

sllec doorb eht  p dna  sto  esoht htiw deximretni yllareneg era yenoh gniniatnoc

 eht ta depuorg semitemos era yenoh htiw stop ,revewoH .nellop niatnoc taht

 raen dnuof eb yam stop nellop saerehw ,tnemtrapmoc egarots eht fo yrehpirep

 doorb rieht egnarra seiceps tsoM .rebmahc doorb eht ni sllec  elgnis -  reyal

 .sbmoc latnoziroh  fo seires a yb dednuorrus si sbmoc latnoziroh fo elip ehT

 .nemurec fo steehs  fo sreyal elpitlum yb depolevne si noitces doorb ehT

 eht dellac si hcihw nemurec fo senarbmem dna murculovni   rof tnatropmi si

c erutarepmet ni lortno  tsen eht  (  gnopawK la te  ,. )0102  era sllec doorB .

 sa hcus srehto ni revewoh ,retsulc a ni ro seiceps tsom ni yllatnoziroh degnarra

anirulytcaD   yllacitrev era sllec  a ni sllec doorB  .tnemtrapmoc egarots eht morf

 tnemegnarra retsulc ew  na yb dednuorrus ton er .murculovni  sihT   meht swolla

seitivac depahs ylralugerri otni tif ot  .)9991 ,rijiemmoS(  

 snitraM .la te   )4002(  sselgnits seiceps eert fo esu eht tuoba detroper

b a gnitsen rof see denialpxe osla dn   yaw eht  fo tnemerusaem gnikat   fo  eht  .tsen

ehT   eht hcihw hguorht derusaem saw sknurt dna seert fo retemirep lanretxe

 ,lacirdnilyc ylneve ton saw knurt ro eert a esac nI .detaluclac eb dluoc retemaid

 tseggib sti ta eno dna tsellams sti ta eno ,nekat erew stnemerusaem owt

er rehtegot ,retemirep  saw sknurt fo htgneL .eulav retemirep egareva na gniredn

 eht fo noisnemid eht yltceridni detaeniled shtgnel eseht dna llew sa derusaem

raen ffo tuc syawla erew sknurt sa dedooh yeht tsen   fo dne mottob dna pot eht
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nart saw ynoloc a erehw sesac eht nI .stsen  lanoitar a ot knurt sti morf derrefs

esicerp dna retemaid knurt lanretni eht erusaem ot elbissop saw ti ,evih   htgnel

 a emulov eht etaluclac ot elbissop ti edam yltneuqesnoc sihT .tsen eht fo

.deipucco ynoloc   

4.2 1.  eeb sselgnits fo setis gnitseN  

ogramaC   eht sa etis gnitsen eht taht deredisnoc dna detroper )0791(

.seeb sselgnits ni htworg noitalupop rof rotcaf gnitimil niam   eeb sselgnitS

 ekineaJ( sisab citeneg a evah deedni od secnereferp tatibah tloH dna , )1991  .

 lainoloc eht ot tniop elbaton gnieb stseN  elor rojam a yalp stcesni laicos fo efil

snoitabrutrep latnemnorivne tsniaga noitcetorp lacisyhp gnidivorp ni  kayaN(   te

.la .)2102 ,  

n nI htro -  ,lizarB nretsae  yltsom sknurt eert   eaninopileM yb tpek erew

srepeekeeb   rof eeb sselgnits   snitraM( .la te )4002 , . n taht devresbo yehT  ylrae

 rep 31 fo tnec   devresbo  gnivil ni erew stsen ni seert  dleif eht  , s gniretlehs  neve

seeb sselgnits fo seiceps   stsen 722 htiw ni  57 naht eroM .seiceps eert 21  fo %

gnieb seiceps eert owt ni dnuof erew seeb sselgnits  ainiplaseaC   siladimaryp

 ,eaecainiplaseaC(  dna )%9.14  soeolhpotpel arohpimmoC  ,eaecaresruB(

 ni yfidin seiceps eeb lla ,eromrehtruF .)%9.33 siladimaryp .C  fo trap taerg A .

 fo erew sknurt ni stsen eht aditinbus anopileM 05 hcihw fo )031 = N( , saw %  

 ni dnuof oeolhpotpel .C  s  ni %3.22 dna siladimaryp .C  .  iavlisa .M  saw

 ni dnuof yltnanimoderp  siladimaryp .C %3.29(          .)  

 ohlavraC la te  sselgnits fo noitacifidin wen eht tuoba detroper )4102( .

 eht taht eeb anopileM     aditinbus  ekam yllausu  .seert ni secaps wolloh ni stsen

ylraluger osla evah eeb siht fo tsen eht ,revewoH   laerobra gnivil edisni dnuof

 fo stsen etimret  retsagrehpyc semretotcirtsnoC .irtsevliS   fo tibah gnitsen ,suhT

 aditinbus .M erp fo egatrohs ot noitatpada na si - ixe  seert ni seitivac gnits

yllacol . 
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 otnawairuS  la te )7102( .  a detcudnoc   yevrus  fo setis gnitsen no

.ataetlabocsuf  alunogarteT   yehT detroper  taht   fo rebmun tsehgih eht

 ataetlabocsuf  alunogarteT erew seinoloc   ,)seinoloc 47( llaw nedoow ni dnuof

 6( oobmab ,)seinoloc 13( llaw kcirb ,)seinoloc 04( ytivac enots yb dewollof

 .)seinoloc 4( ytivac nori dna ,)seinoloc  

4.2 2.  noitatneiro tseN  

yb detroper neeb sah tI  kayaN  la te ( . 2102 taht )  fo noitatneiro stsen  

 eeb sselgnits thgie nihtiw   snoitcerid ziv  ,tsaehtron ,tsew ,tsae ,htuos ,htron .

 ,tsae htuos ,tsewhtron tsewhtuos dna .    derreferp tsom saw noitcerid htroN

 kcalb dna hsineerG .gnitsen eht fo noitcerid ruoloc   derreferp tsom erew sevih

 yb sinnepidiri anogirT  , sselgnits a  seiceps eeb . 

4.2 .3 dnuorg morf thgieh tseN  

kayaN  la te . 2102(  )  osla deiduts  fo sthgieh gnitsen eht  anogirT  .  yehT  

 taht detroper t  yb dereffo snoitavele gnitsen eh  anogirT  level dnuorg evoba

11 fo egnar noitavele na neewteb %74 fo ecnereferp tcnitsid yrev dewohs –  51  tf

elihw , tniop dnuorg eht morf  0 neewteb – 6 dna tf 5 –  %82 ylno segnar fo tf 01

. dnuof erew stsen fo  

4.2 4.  eeb sselgnits fo erutcetihcra tsen lanretnI  

ramukayajiV  ( )4102   fo stsen laref eht detcessid areficra anogirtodipeL  

 denialpxe dna  rof erutcetihcra tsen eht L.  areficra  tsaE htroN morf .aidnI  ehT  

 eht fo trap lanretni derevoc tsen  nemurec htiw  .  tsen lanretni ehT  otni dedivid

 owt  :strap rojam  doorb   dna rebmahc egarots   ehT .stop rebmahc doorb   detacol

 ta ertnec  tsen eht fo hcihw ,  htiw derevoc erew   .murculovni I  lennut lanretn

 yltcerid ot detcennoc  artne lanretxe  eht morf ebut ecn rebmahc doorb  ehT .

sbmoc latnoziroh raluger ni degnarra sllec doorb .  lavral ehT  sllec doorb erew  

gnidnuor ,  erew hcihw sllec lapup naht regral dna rekrad  ni elap ruoloc .  weN
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nworb erew sllec  ruoloc ni   .wolley denrut redlo tub a srekroW  selam dn

morf degreme   sllec ralimis op sllec neeuQ .sbmoc emas eht ni  eht ta denoitis

e sbmoc fo nigram .yllacitpill  ( stop egarots doof ehT  nellop dna stop yenoh

stop erew )   yllausu ta dnuof  sen eht fo mottob dna pot eht  .t yenoh dna nelloP  

.ezis ni regral erew stop   stop nellop ehT .rebmahc doorb eht ot resolc erew  

5.2  tnereffiD  seeb sselgnits fo sevih laicifitra  

5.2 1.  arieugoN - oteN - epyt  evih  

arieugoN eht debircsed sah )9991( rejiemmoS - oteN -  rof evih epyt

 yart wollahs a ni detcurtsnoc era stop doof eht   hcihw ni gniraer eeb sselgnits

taht   ehT .rebmahc taht ni stop fo reyal eno ylno tcurtsnoc seeb eht  serusne

 .rebmahc doorb eht fo tnempoleved lacitrev detcurtsbonu eht rof swolla evih  

5.2 2.  evih BOTU ehT  

id eht denialpxe sah )9991( rejiemmoS BOTU fo noisnem   dengised evih

depoleved dna   yb thcertU  ytisrevinU , ogaboT   taht b door  gnivah rebmahc  11  

htdiw mc 31 ,htgnel mc 31 ,  thgieh mc   dna h yeno  04 rebmahc   mc 31 ,htgnel   mc

dna htdiw  mc thgieh 7  eeb sselgnits rof s  rof yllaicepse M osovof anopile .  sihT

sedivorp evih   yenoh fo noitcartxe retteb  morf tuohtiw ynoloc eht  

egamad/gnibrutsid   ni doorb eht .M  .osovof  

5.2 3.  ebirt inaK fo evih oobmaB  

 ramuK la te  . 02( 21 detroper )  t taht udaN limaT fo ebirt inaK eh  aidnI ,

desu  evih oobmab 03 gnivah s - 08 dna retemaid mc 53 -  rof htgnel mc 58

 eeb sselgnits ,ynoloc   yllaicepse  rof anogirT  i epidir n sin . T  eh  mets oobmab

.epor fo pleh eht htiw deit neht dna sevlah owt otni tilps erew  
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5.2 4.   agaN sselgnits s’sebirt  eeb  sevih  

keeb eht taht detroper sah )6102( hgniS  fo sebirt agaN fo repee

dnalagaN ,  desu aidnI  lanoitidart sevih  yllacifitneics ton era hcihw ,

 eeb ,evih goL sesu srepeek eeb taht troper sih ni denoitnem eH .dezidradnats

nedoow ralugnatcer dna xob   gol ,yldetropeR .xob gnivah sevih  34 -  gnol mc 321

11 dna - gaN eht fo tcirtsid tnereffid ta desu erew retemaid ni mc 83 dnala   rof

 sinnepidiri alunogarteT  dna  .T L speciva . 

5.2 5.  sselgnits nredoM  sevih eeb  

epyt tnereffid neveS s  retteb rof depoleved neeb evah sevih nedoow fo

 fo noitacitsemod sinnepidiri  alunogarteT  ( dnalagaN ni .)8102 ,suomynonA  

6.2  o ruoivaheb gnigaroF  f b sselgnits ee s  

F  fo seitivitca gnigaro dessessa seeb   eht fo snoitavresbo tcerid hguorht

 ,nellop( secruoser fo ytilauq dna ytitnauq ehT .stsen morf srekrow fo wolf

egabrag dna dum ,niser ,retaw ro retaw/ratcen )  stsen eht tfel ro/dna deretne taht

er erew roc eve ded ruoh hcae gnirud setunim 01 yr   morf h 0081 ot h 0060  

( illetraB  la te . 102 , 4).  seeb lareves yb detiolpxe netfo si hctap rewolf elgnis A

 tregooB( ylsuoenatlumis seiceps eeb dna la te .)6002 ,.   sselgnitS sreferp eeb  

etihw  ( srewolf wolley ro issapotroC -  oniruaL la te ., 1991  llams referp yehT .)

( srewolf elliW  la te . 3891 , ( secnecserolfni esned dna )  kibuoR la te . 0991 , .)  

 kcits eeb sselgnitS larolf ot   ycnatsnoc e.i  .  ylno stisiv yllausu pirt a no rekrow

( seiceps tnalp eno ohlamaR   te la  ,. 4991 .)  

 taht dedrocer )8591( arubmahB  anopileM  nellop fo noitcelloc detrats .ps

 ta nolemretaw morf rieht dna h 0380   euonI .h 0301 ta kaep eht dehcaer ytivitca

la te 5891( . )  devresbo seinoloc eht   fo anogirT  imati  , ieroom anogirT   dna  .T

 uabakgnanim  ,0007 tuoba edam 0062 dna ,0002 ,0005 fo snoitalupop htiw

 .ylevitcepser ,yad rep sthgilf 0021 dna ,0042  
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 taht detats )8891( anayaranayruS dna oaR  anerac .A  lapicnirp eht saw

 naht nollem retaw fo rotanillop tneiciffe eb ot dnuof saw dna tcesni gnitanillop

 aerolf .A  dna sinnepidiri .T . 

 dna draeH  ( zkirdneH 3991 detroper )  t taht h  ytivitca thgilf e sselgnits fo  

 noitalupop ,seiceps no sdneped seeb seinoloc fo   fo ytilibaliava dna  .secruoser

yehT   taht dedrocer 000,01   fo evih a fo srekrow T alunogrte   airanobrac edam  

yad rep sthgilf 000,02 tuoba .  ,ylralimiS  inatukaK .la te  3991( r )  detrope  a taht

ylwen   fo evih dehsilbatse  uabakgnanim .T  ylno edam srekrow 053 ylno htiw

 neewteb pihsnoitaler evitisop gnorts eht gniwohs ,yad rep sthgilf 007 tuoba

 thgilf dna noitalupop evih .ytivitca  

 apparawsE )1002(  a taht detroper yenoh eht gnom   emit mumixam ,seeb

 noitcelloc ni tneps  yb saw nellop fo  .A  aerolf s 36.41(  yb dewollof ,)  .T

 sinnepidiri  98.21( s  ,)  anarec .A s 95.7( ,)   arefillem .A  tsewol eht dna ).ces 77.6(

 ni  atasrod .A baF . 

2002( hsakarP eht taht devresbo )   yb tneps emit  aerolf .A  fo noitcelloc ni

 morf ratcen  srewolf rebmucuc htob fo   mumixam eb ot dnuof saw sexes eht

 yb dewollof ,)rewolf etanimats no ces 86.672 dna etallitsip no .ces 39.503(  .T

i sinnepidir  (  ,)rewolf etanimats no ces 99.172 dna etallitsip no ces 16.682  .A

 arefillem lf etanimats no ces 00.43 dna etallitsip no ces 74.73(  dna )rewo  .A

 anarec  tsewol ehT .)rewolf etanimats no ces 13.53 dna etallitsip no ces 21.83(

 ni dedrocer saw tneps emit  atasrod .A  no ces 44.13 dna etallitsip no ces 25.3(

.)rewolf etanimats   taht detroper osla eH a yenoh eht gnom   emit mumixam ,seeb

ni tneps  nellop fo noitcelloc   morf saw rebmucuc   ni dnuof  aerolf .A  ,)ces 94.31(

 yb dewollof alunogarteT   sinnepidiri .)ces 44.11(  

 raiC .la te   eht dnif ot tnemirepxe na demroferp )3102(  gnigarof

ruoivaheb  ( seeb sselgnits fo eseirf iorib alunogarteT  ) tcepser ni   ,ecnatsid fo

ecruos doof derreferp fo thgieh dna noitcerid . sredeef decalp yehT  ta   m1
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 trapa )stnemirepxe lla ni deredisnoc ecnatsid tsetrohs eht si hcihw( eht morf  

nihtiw sevih   saw aera tnemirepxe sretem 31 eht dnuof   tsom ecnatsid derreferp  

 eht yb  .seeb S ,ylralimi  t  yllausu dna ,secruos doof tseraen eht ot egarof seeb eh

 eht ni ecruos doof eht ot egarof doohruobhgien  . dedulcnoc yehT   morf m1 taht

saw dnuorg eht   .seeb eht fo thgieh derreferp tsom eht  m1 htiw sredeef ehT

 thgieh  tsetrohs eht evah dnuorg eht morf  ta eviheeb eht morf ecnatsid  hcihw

eht  nac gninepo evih  .sregarof/stuocs yb derevocsid eb ylisae   eht roF noitcerid  ,

yeht   did seeb taht devresbo noc evah ton noitcerid derreferp tnetsis  eciohc ehT .

 dniw sa hcus( snoitidnoc latnemnorivne tnerruc no gnidneped seirav redeef fo

non ot eud eb thgim ro )noitcerid dna deeps -  tnerappa ruoivaheb   sa hcus(

 .)hcraes modnar  devresbo eH aerA -  lanigraM dna ygetartS gnihcraeS detcirtseR

t ni meroehT eulaV  fo seitivitca gnigarof eh iorib .T  eht ezimixam ot dnet seeB .

 yeht gnitelped era secruos doof nehw tub aera tnadnuba na ni tneps emit

 tnadnuba tseraen eht ni yllausu si hcihw etis gnideef rehtona esoohc  ruobhgien

( raiC l .la te , )3102  .  

7.2  noitidnoc detcetorp rednu noitanillop rof seeb sselgnits fo esU  

 stnalp porc tsoM dneped   ynam roF .tes dees dna tiurf rof noitanillop no

 fo noitpecxe niam eht htiw( rotcev noitanillop niam eht era stcesni ,sporc

fles ro dniw era hcihw ,sniarg -  .)detanillop  %03 tuoba taht detamitse neeb sah tI

eeb morf devired si doof namuh fo -  ,eyuonI dna snraeK( sporc detanillop

.)3991   deviecer evah )ininopileM ,eadipA( seeb sselgnits ,aciremA nitaL nI

esehT .sraey wef tsap eht gnirud srotanillop porc sa noitnetta gnisaercni   ylhgih

 wohs dna detacitsemod ylisae era ,seinoloc lainnerep ni evil seeb laicosue

 ,rreK dna reuadniL( sregarof fo tnemtiurcer sa hcus( stiart laruoivaheb suoirav

teid taerg ,ycnatsnoc rewolf hgih ,)0691 -  wen ot noitatpada ysae dna ,htdaerb

t  seiceps tnalp  fo srotanillop sa setadidnac gnisimorp meht ekam tah

 kibuoR( sporc laicremmoc .la te  ohlamaR ;6891 , la te arieugoN ;4991 ,. -  ,oteN

 .)9991 ,draeH ;7991  
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 eht yb decnahne si noitanillop porc rof seeb sselgnits fo laitnetop ehT

 otni seinoloc refsnart ot ytiliba  detagaporp eb nac sevih esehT .sevih laicifitra

( draeH arieugoN  ;8891 , - oteN ,  ton od sreworg taht os )5991 ,kibuoR  ; 7991

 erehw detropsnart eb osla nac seviH .snoitalupop larutan no yler ot deen

 yam seviH .gninehtgnerts evih rof ro noitanillop rof dedeen  rof denepo eb

 rof dna yrassecen fi gnineeuqer ro ,gnideef ,noitcepsni ,yenoh fo noitcartxe

arieugoN( seimene larutan tsniaga tnemtaert -  .)7991 ,oteN  

  evitceffe dna tneiciffe eb ot nwonk era seiceps eeb fo yteirav ediw A

( otamoT .sporc ynam fo srotanillop L mutnelucse nocisrepocy  )eaecanaloS ,

fles era srewolf -  eud tiurf tes ot noitanillop dniw ro lamina deen tub elbitapmoc

 nopu srehtna ladicirop morf desaeler si nellop dna noitcudorp ratcen wol ot

 nworg ylediw tsom eht fo eno si otamoT .)3991 ,eerF( noitarbiv  elbategev

 .)8991 ,notneB( sesuohneerg ni decudorp ylnommoc si dna ,dlrow eht ni sporc

 sah srotanillop rehto emos fo tnemeganam eht sedaced lareves tsal eht revO

 yenoh eht naht tneiciffe erom hcum eb ot nevorp evah hcihw depoleved neeb

sporc niatrec rof eeb  edulcni selpmaxE . elihcageM ,aimsO ,aimoN   ,)aflafla rof(

 ,seilf ,)lajnirb dna seotamot ;ylimaf eaecanaloS eht fo sporc rof( seeb elbmub

 srewolf otamot nI .)9991 ,draeH ;3991 ,eerF( seeb sselgnits ,yltnecer erom dna

b‘( noitarbiv hguorht desaeler si nellop  seeB .srehtna ladicirop rieht fo )’gnizzu

revihs yb snoitarbiv eseht ecudorp selcsum thgilf tceridni eht gni   rehtna dna

 dna seeb elbmub gnidulcni ,seiceps eeb ynam ni devresbo neeb sah gnizzub

 suneg eht fo seeb sselgnits anopileM  ( )5991 ,nnamhcuB  ,9991 nI .  tsrif eht

 deraeppa noitanillop porc ni seeb sselgnits fo elor eht no weiver deliated

 tnatropmi dna evitceffe era seeb sselgnits taht detroper eH .)9991 ,draeH(

 rehto 06 ni noitanillop ot etubirtnoc yeht taht dna ,sporc enin fo srotanillop

ht fo tuo seiceps  ,sraey tsap eht revO .gnitisiv dnuof erew yeht seiceps porc 09 e

 yb weiver eht retfA .deraeppa noitanillop eeb sselgnits no seiduts wen lareves

 hcaorppa latnemirepxe erom a sdrawot dnert raelc a saw ereht )9991( draeH

a segac ,sgab sa hcus serusolcne gnisu  ,aalS dna rejiemseiB( sesuohneerg dn
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retni esehT .)4002 ,heiN ;4002 -  eht fo noitceles rof wolla secnereffid cificeps

 gnideerb porc dna seiceps porc nevig a rof eeb sselgnits etairporppa tsom

 ,dleif nepo ,esuohneerg( metsys cte htiw noitanillop laicremmoC .).   sselgnits

 serutaef lacigoloib lareves ,sselehtreveN  .tey depoleved neeb ton sah seeb

 .secivres noitanillop laicremmoc rof setadidnac gnorts seeb sselgnits ekam

 tsav a morf nellop dna ratcen gnitcelloc ,stsilareneg eurt era seeb sselgnitS

 stnalp fo yarra .)9891 ,kibuoR ;b 9791 ,a 9791 ,suahtieH(   eeb sselgnits ynaM

 etauqeda rednu dna saera desolcne ni llew egarof ot nevorp evah seiceps

 yllaicepse meht sekam sihT .dnuor raey egarof yeht snoitidnoc citamilc

neerg ni sporc fo noitcudorp nosaes ffo rof elbatius   fo seiceps tsoM .sesuoh

 hcihw ,eeb yenoh eht fo taht naht rellams egnar gnigarof a evah seeb sselgnits

 ,yeleeS dna rehcssiV( secaps denifnoc ni ycneiciffe gnigarof ecnahne yam

 inatukaK ;7891 ,amayataK ;5891 ,yeleeS ;2891 .la te .)3991 ,   seeb sselgnitS

evah   dna snamuh ot lufmrah ssel yllareneg era yeht ;segatnavda ynam

 sesuohssalg ni ylevitceffe egarof ot elba era yehT .slamina detacitsemod

 inatukaK( .la te  fo noitavreserp ot setubirtnoc seinoloc fo noitagaporP .)3991 ,

 snoitalupop gnivresnoc yb ytisrevidoib  enilced esiwrehto yam taht seiceps fo

 euonI( smetsysoce fo noitpursid namuh ot gniwo la te .  era seinoloC .)4891 ,

 euonI( sselthgilf si neeuq dlo eht sa ,dnocsba ot elba ylerar la te  dna ;)4891 ,.

seeb yenoh fo setisarap dna sesaesid eht ot tnatsiser era yeht  odanifleD( -  rekaB

.la te  .)9891 ,  fo ssenevitceffe noitanillop eht no detroper evah seiduts owT

ataicsafirdauq anopileM  .lizarB ni sesuohneerg ni nworg otamot rof   sselgnitS

 noitanillop rof elacs egral a no derb yllaicremmoc neeb ton tey sa evah seeb

 eht rof laitnetop taerg evah ot nwohs neeb evah yeht hguohtla ,sesoprup

 dna ,avaug ,eeffoc ,tunococ ,odacova gnidulcni ,sporc ynam fo noitanillop

g elppa esor dna ognam  teews ,yrrebwarts rof sa llew sa ,erutluc nepo ni nwor

 aalS ;9991 ,draeH( snoitidnoc esuohneerg rednu tpek otamot dna reppep la te ,.  

.)6002  
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 hciuaC la te  fo ycneiciffe noitanillop devresbo )4002( . sediopmalirep .N  

cixéM laciportbuS ni seotamot esuohneerg no  siht hguohtla taht detroper eH .o

zzub a ton si seiceps -  stnalp otamot detanillop ylevitceffe ti tub rotanillop

nworg   5.3 × m4 × m4( segac detten ni  noitanilloP .)stnalp 04 rof ynoloc eno ,m

 yb sediopmalirep .N  et ni noitarbiv lacinahcem sa evitceffe sa saw  fo smr

 ,revewoH .thgiew tiurf dna tiurf rep sdees fo rebmun ,tes tiurf egatnecrep

 flah naht erom tnemtaert noitanillop yna eviecer ton did taht srewolf otamot

 yltnacifingis dah tnemtaert noitanillop a tuohtiw decudorp stiurF .tiurf tes did

 naht sdees ssel  ,noitanillop eeb ro noitarbiv lacinahcem retfa decudorp stiurf

 .stnemtaert eht gnoma reffid yltnacifingis ton did thgiew tiurf tub  

 sotnaS la te  ssenevitceffe noitanillop derapmoc )a4002( .  .anopileM fo

ataicsafirdauq   dna arefillem sipA  8 a ni seiceps hcae( m 6 2  dna ,)esuohneerg

 gniwollof sdees erom dah dna reivaeh ,reggib erew seotamot taht dnuof

 yb noitanillop ataicsafirdauq .M   ot derapmoc  .arefillem .A  

 sotnaS la te  taht detroper )b4002( . siliped .ffa anogirtotpacS   dna  .N

 sinrociecatset  ylevitceffe  gnitluser ,lizarB ni rebmucuc esuohneerg detanillop

 fo egatnecrep rehgih a dna thgiew tiurf rehgih ,noitcudorp tiurf rehgih a ni

tneserp erew srotanillop on erehw ,lortnoc eht ot derapmoc stiurf tcefrep . 

  otraS la te tamot fo noitanillop taht dnuof )5002( .  yb o  .M

ataicsafirdauq  m 432 a ni stnalp 007 rof seinoloc xis( 2  m 3 ,esuohneerg citsalp

 dnah ot derapmoc )epahs dna ezis( ytilauq tiurf lauqe ni detluser )hgih

 stiurf detanillop eeb ,revewoH .noitanillop dnah sulp eeb ro noitanillop

11 deniatnoc  % dees ssel   wol eht ot eud ylbissop ,noitanillop dnah ot derapmoc

.ytivitpecer amgits dna ytivitca gnigarof ni palrevo laropmet  
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SDOHTEM DNA SLAIRETAM  

 eht gniyduts rof deyolpme sdohtem dna slairetam suoiraV  seeb sselgnits

otamot ni noitazilitu rieht dna  ( mutnelucse nocisrepocyL ) yeliaB   noitcudorp

era  .retpahc siht ni detneserp  

1.3  etiS latnemirepxE  

 tneserp rof stnemirepxe ehT noitagitsevni   rieht dna seeb sselgnits no

( otamot ni noitazilitu mutnelucse nocisrepocyL ) yeliaB  noitcudorp   erew

6102 gnirud tuo deirrac -  fo noisiviD ,yrotarobaL raluceloM tcesnI eht ni 8102

,noigeR lliH tsaE htroN rof xelpmoC hcraeseR RACI ,noitcetorP porC  

 dna hsedarP lahcanurA ta dleif eht ni dna ayalahgeM ,maimU  fo loohcS

 supmaC ytisrevinU dnalagaN ,tnempoleveD laruR dna secneicS larutlucirgA

 ,amehpizdeM .aidnI  

1.1.3   setis latnemirepxe dna noitacol lacihpargoeG  

 ehT  tsaE htroN rof xelpmoC hcraeseR RACI noigeR lliH   ta detautis si

 0101 fo edutitla na ta E ’’52’55°19 dna N ’’12’14°42 ,ayalahgeM ,maimU

.retem    sselgnits fo ytitnedi level seiceps eht niatrecsa ot sisylana raluceloM

 ni tuo deirrac saw snemiceps eeb  fo noisiviD ,yrotarobaL raluceloM tcesnI

porC   xelpmoC hcraeseR RACI ,noitcetorP  .)1 etalP(  

 ,seinoloc eeb sselgnits dliw fo noitcelloc no yduts tneserp ehT

 otamot ni eeb sselgnits fo esu dna sevih fo noitazidradnats dna noitacitsemod

niraD eht ni tuo deirrac erew noitidnoc detcetorp rednu noitanillop   ,mraf

 fo tcirtsid irisnabuS reppU fo elcric rasuG rednu ,egalliv iuB ,ojiropiR

6102 gnirud hsedarP lahcanurA - 7102 dna 7102 -  ta detautis si ojiropiR .81

82 .)1 etalP( retem 424 fo edutitla na ta E ’’4’21°49 dna N ’’61’4°  



   Plate 1b: Darin Farm, Arunachal Pradesh 

    Plate 1a: ICAR  Meghalaya 

   Plate 1c: SASRD, Medziphema Nagaland  

Plate 1:  Different locations of experiment at Meghalaya, Arunachal Pradesh     

              and   Nagaland   
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lpmas eeb sselgnits fo noitcelloc ehT  dna atad fo noitaulave dna se

 dna secneicS larutlucirgA fo loohcS ta sisylana lacitsitats fo noitaterpretni

 ,amehpizdeM supmaC ytisrevinU dnalagaN ,tnempoleveD laruR   hcihw ,aidnI

 si retem 013 fo edutitla na ta E ’’40’35°39 dna N ’’35’54°52 ta detautis      

.)1 etalP(  

2.3  sliateD latnemirepxE  

1.2.3   tnereffid gnivah tserof morf ynoloc eeb sselgnits dliw fo noitcelloC

edutitla  

1.1.2.3  hsedarP lahcanurA ni seinoloc fo noitcelloC  

 yluJ eht ni detcudnoc saw yevrus lausiV –  ylevisnetni   5102 rebmeceD

 ,ilU ,iuB ta  yevrus fo noitacoL .segalliv igeS dna iddiR rotaB ,oluB ,ikugN

.)2 etalP( hsedarP lahcanurA tcirtsid irisnabuS reppU ni aera  

 morf detcelloc erew seinoloc eeb sselgnits dliw fo srebmun neethgiE

 ,ikugN ,rotaB ,ilU ,iuB morf sedutitla dna snoitacol tnereffid  iddiR dna oluB

5 gnirud   hsedarP lahcanurA tcirtsid irisnabuS reppU fo egalliv ht   6102 hcraM

52 ot ht  .6102 hcraM  

 ni decalp dna sevih wen otni decudortni erew seinoloc 81 eht llA

 81 fo tuo dednocsba erew seinoloc neetrihT .esuoh dehs deggat ylsuoiverp

noloc er dna detcelloc erew seinoloc 31 rehtona suhT .sei -  ni decudortni

.7102 hcraM ni sevih dednocsba  

2.1.2.3  dnalagaN morf seinoloc eeb sselgnitS  

 :dnalagaN amehpizdeM DRSAS morf detcelloc erew seinoloc eerhT

orgrednu dna ynoloc DRSAS kcalb ,ynoloc ,DRSAS etihW  DRSAS dnu

 ymonoxat ralucelom dna lanoitidart rof detcelloc erew seinoloc esehT .ynoloc

.noitacifitnedi seiceps rof   ynoloc lanretnI ,erutcurts   rieht dna noitcudorp yenoh



Plate 2a: Survey area locating the Leyarijo, Segi of Bui and Riddi village 

Plate 2b: Survey area locating the Nguki Bui and Bator village 

Plate 2: Google earth showing the sites of survey for feral stingless bee colony 
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 ton erew noitanillop ni sesu deiduts ylnO .   tsen sa hcus serutaef lanretxe

 citsongaid tsom eht fo eno era yeht sa ,dedrocer dna devresbo erew secnartne

seiceps detaler ylesolc gnihsiugnitsid rof stiart dleif .  

2.2.3  noitcelloc ynoloc eeb sselgnits dliw fo dohteM  

itacol ,deyevrus ylsuoiverp no desaB  saw tatibah eeb sselgnits laref fo no

 gniwas dnah yb dellef erew seert detsen eeb sselgnitS .tserof eht ta deifitnedi

 yb dnuorg eht no deruces saw eert ecnO  .emit gninrom ta yltsom enihcam

 ,ynoloc eht fo ertnec eht fo kram a sa lennut ecnartne eht gnikat  eert nellaf eht

 lacirdnilyc eht fo dne eht htob no retaL .seceip lacirdnilyc otni denoitces saw

 eht ni etis tnemirepxe ni detropsnart dna desolc saw edisni ynoloc gnivah evih

.h 0371 retfa gnineve  

3.2.3   fo noitcurtsnoC dehs  esuoh  

 esuoh dehs fo sepyt owT  yraurbeF fo htnom eht ni detcurtsnoc erew

erew hcihw seinoloc eeb sselgnits detcelloc eht gnicalp rof 6102  

)i  epyt dehs yloP  

)ii  epyt dehs hctahT  

 foor eht ,epyt dehs ylop nI elihw ,teehs V U htiw desolcne saw   rehto

 yloP :epyt hcae rof esuoh dedehs owt erew erehT .hctaht htiw defoor saw eno

dehs - dehs ylop dna 1 - tahT ;2 dehs hc - esuoh dehs hctaht dna 1 -  dna 1.3 elbat( 2

sesuoh dehs eht htob rof htgnel sretem neT .)3 etalp -  dehs fo esac ni m 8 dna 1

esuoh - tpek erew 2  teef 5 dna teef 2 ta detsujda erew kcar eht fo sthgieh ehT .

 .ylevitcepser hctaht dna ylop ni dnuorg eht evoba  

 

 

 



Plate 3a: Thatch shed Plate 3b: Thatch  shed 

 

Plate 3c: Poly shed 

Plate 3: Different types of shed houses  
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 elbaT  fo epyT :1.3 dehs  esuoh  

Sl. .oN  esuoh dehs fo epyT    htgneL

)m(  

 fo rebmuN

 decalp sevih

)trapa m2(  

10  

dehS  

esuoh  

dehs yloP  dehs yloP -1 01  5 

dehs yloP -2 8 4 

dehs hctahT  dehs hctahT -1 01  5 

dehs hctahT -2 8 4 

20   latoT  4 - 81  

 

4.2.3  sevih tnereffid fo noitcurtsnoC  

 fo epocs eht rof noitarolpxe na ni desu erew sevih fo sngised tnereffiD

 hcum tuohtiw seinoloc eht fo htworg lanretni eht gnirotinom rof gnildnah ysae

 .sevih eht ni ynoloc gnipoleved ot yrujni ro ecnabrutsid  

sselgnits rof dengised erew sevih fo sepyt eerhT   :oM :era hcihw ,seeb

 .)HAL( evih nedooW :2M dna )HB( evih oobmaB :1M ,)HN( evih larutaN

 sepytbus xis evah evih fo epyt hcaE ziv  ,3HN ,2HN ,1HN( seviH larutaN ,.

 )6HB dna 5HB ,4HB ,3HB ,2HB ,1HB( eviH oobmaB ;)6HN dna 5HN ,4HN

L ,2HAL ,1HAL( eviH nedooW dna  eht llA .)6HAL dna 5HAL ,4HAL ,3HA

 eerht ,sevih HAL nI .)2.3 elbaT( epahs dna snoisnemid tnereffid fo erew sevih

;desu erew sngised   fo esac nI  .epyt nepo poT dna epyt nepo ediS ,epyt tilpS

u erew epyt nepo dne htob dna epyt tilps trap elddim ,sevih oobmaB  .des

.)4 etalp( tatibah ynoloc elohw sa tpek erew sevih larutaN ,revewoH  
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6102 sraey eht gnirud desu sevih fo epahs dna noisnemiD :2.3 elbaT - 7102 dna 71 -  81  

7102  8102  

evih fo emaN  )mc( )HXBXL( snoisnemiD  ytivac fo epahS  evih fo emaN  )HXBXL( snoisnemiD  ytivac fo epahS  

1HN  0.4 x 0.7 x 03  ralugerrI  1HN  0.4 x 0.7 x 03  ralugerrI  

2HN  90.5 x 0.6 x 81  ralugerrI  2HN  90.5 x 0.6 x 81  ralugerrI  

3HN  40.5 x 0.7 x 71  ralugerrI  3HN  40.5 x 0.7 x 71  ralugerrI  

4HN  40.6 x 5.8 x 81  ralugerrI  4HN  40.6 x 5.8 x 81  ralugerrI  

5HN  0.7 x 01 x 42  ralugerrI  5HN  0.7 x 01 x 42  ralugerrI  

6HN   x 01x 02 70.5  ralugerrI  6HN  70.5 x 01x 02  ralugerrI  

1HB  5.7 x 08  lacirednilyC  1HB  5.7 x 08  lacirednilyC  

2HB  5.6 x 54  lacirednilyC  2HB  5.6 x 54  lacirednilyC  

3HB  5.7 x 08  lacirednilyC  3HB  5.7 x 08  lacirednilyC  

4HB  5.6 x 54  lacirednilyC  4HB  5.6 x 54  lacirednilyC  

5HB  0.8 x 28  lacirednilyC  5HB  0.8 x 28  lacirednilyC  

6HB  0.8 x 28  lacirednilyC  6HB  0.8 x 28  lacirednilyC  

1 HAL  0.5 x 0.7 x 54  diobuC  1 HAL  78.5 x 11 x 99  diobuC  

2HAL  0.7 x 81 x 06  diobuC  2HAL  0.5 x 61 x 06  diobuC  

3HAL  0.5 x 01 x 001  diobuC  3HAL   61 x 06 0.5 x  diobuC  

4HAL  0.5 x 0.7 x 54  diobuC  4HAL  0.6 x 8.01 x 8.89  diobuC  

5HAL  0.8 x 81 x 04  diobuC  5HAL  0.8 x 81 x 04  diobuC  

6HAL  0.8 x 81 x 04  diobuC  6HAL  0.8 x 81 x 04  diobuC  

* evih nedooW =HAL ;evih oobmaB=HB ;evih larutaN=HN



Plate 4: Different type of hives for stingless bee rearing 

Plate 4a: Bamboo  hives  Plate 4b: Natural hive 

Plate 4c:Wooden Hive- Split  type Plate 4d: Wooden hive- Side open type 

Plate 4e: Wooden hive-top  
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3 5.2.  etis latnemirepxe ta ynoloc evil htiw evih fo tnemecalP  

rebmahc doorb wen ehT  .sevih wen ni detaluconi erew s  ,elihW

 htiw detanimatnoc ton erew yenoh dna nellop taht derusne saw ti gnitaluconi

eerf era yeht taht erus edam erew sevih weN .srebmahc doorb   tcesni yna fo

 fo esac ni epor htiw deit ,desolc erew sevih noitaluconi retfA .noitatsefni stsep

 fo erutxim ,yrruls yb seciverc eht lla delaes dna sevih oobmab dna epyt tilps

 doorb detaluconi htiw seviH .eeb sselgnits fo xaw dna lios yalc ,gnud woc

lp erew  erew hcihw ,sesuoh dehs lla ni trapa m 2 ta esuoh dehs ni deca

.sesuoh dehs eht ni deggat ylsuoiverp  

dehs ylop ta tpek erew seeb sselgnits fo seinoloc eviF -  ruof dna 1

dehs ylop ni seinoloc -  eht rednu decalp seinoloc eht lla dna trapa sretem 2 ta 2

hs hctaht  erew seinoloc ruof dna eviF .dnuorg eht morf teef 5 evoba erew de

dehs hctaht ni decalp - dehs hctaht dna 1 - .)5 etalp( ylevitcepser 2  

3.3  seeb sselgnits fo noitacifitnedI  

1.3.3  ymonoxat lanoitidart yb seiceps eeb sselgnits laref fo noitacifitnedI  

 eeb sselgnits ymonoxat lanoitidart hguorht seiceps fo noitacifitnedi roF

 morf seeb rekrow neT .)6 etalP( sevih eht lla morf detcelloc erew snemiceps

 .ten gnipeews yb evih eht fo lennut ecnartne eht ta detcelloc erew evih hcae

99 ni devreserp erew snemicepS  deirrac saw sisylana yrotarobal dna lonahte %

maimU ,RACI ta tuo , .ayalahgeM  

1.1.3.3  snemiceps fo noitaraperP  

 erew lonahte %99 ni derots seiceps eeb sselgnits ,krow scitametsysoib roF

 ehT .ruoh eno rof erutarepmet moor ta tpek erew dna laiv morf devomer

 ro specrof fo pleh eht htiw sebut eht morf ylluferac devomer erew snemiceps

 gnittolb no decalp dna hsurb nilmac  ehT .lonahte ssecxe eht tuo niard ot repap

 dna tuo niard ot setunim 03 rof repap gnittolb no tpek erew snemiceps



Plate 5a: Hives placed in thatch shed (H1) house    

Plate 5b: Hives placed in poly shed (Ho) house   

Plate 5: Stingless bee hives placed under different shed houses 
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 gnisu detnuom erew snemiceps laudividni ehT .lonahte ssecxe eht etaropave

iaL eht ni )hpargorcimotohp( hpargotohp rehtruf rof )mm11( nip tcesni  sez

maimU ,RACI ta epocsorcim nortcele ,  nemodba ,xaroht dna daeH .ayalahgeM

 erew snemiceps eht lla fo eeb sselgnits eht fo sgniw ,sgelerof dna dnih

 wercs lm 01 ni lonahte %001 devreserp erew snemiceps tseR .dehpargotohp

.sisylana ralucelom rof slaiv pac  

.3 2.1.3  syek cimonoxat gnisu seiceps eeb sselgnits fo noitacifitnedI  

 dna epocsorcim rednu devresbo erew snemiceps detnuom laudividni ehT

 ,nessumsaR( syek cimonoxat dehsilbatse no desab yllacigolohprom deifitnedi

elebal neht erew seiceps deifitnedi ehT .)3102  ,snoitacol rieht htiw gnola d

 retfa snemiceps deifitnedi ehT .noitcelloc fo etad dna rotcelloc fo eman

 hcae fo slaiv eht dna sexob tcesni ehT .xob tcesni eht edisni tpek erew gnilebal

 tcesnI ta srebmun rehcuov htiw gnola detisoped erew seiceps deifitnedi

M  hcraeseR RACI ,noisiviD noitcetorP porC fo noitces ygolomotnE fo muesu

 .ayalahgeM ,maimU ,noigeR HEN rof xelpmoC  

3.1.3.3  noitacifitnedi lacigolohprom rof erudecorP  

A serudecorp dna sutarapp  nemiceps eht eraperp ot desu . 

1.3.1.3.3   sutarappA  

  epocsorcim cipocsoeretS  

  ecruos thgiL  

 sid irteP retemaid mm 09  seh  

 dna nilmaC   hsurb specroF   

2.3.1.3.3     erudecorp noitaraperP  

  .gnicnemmoc erofeb seilf lla fo deraelc dna denaelc saw noitatskroW  

  ecruos thgil eht no denrut dna ,epocsorcim dna thgieh riahc detsujdA  
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  nehw hsid irteP citsalp a otni eeb sselgnits eht decalp ylluferaC

 .emit eno ta eeb eno naht erom gninimaxe  

3.1.3.3  3.  noitacifitnedI  

d lacigolohprom eht rof desu serutaef yek eht erew gniwolloF  fo sisongai

 :eeb sselgnits elam tluda  

  noitacsufni dna ygolohprom gniW  

  nemodba dna mutucs fo gninrettap ruoloc dna ruoloc llarevO  

  fo epirts ro dnab a si attiv( eattiv cicaroht fo ruoloc dna ecneserP

 .)ruoloc  

4.3.1.3.3   seiceps deifitnedi fo noitamrifnoC tsimonoxat morf  

 tcesnI ot tnes yllaitini erew seeb sselgnits fo snemiceps ehT

asuP lanoitaN ,ecivreS noitacifitnedI   ,ygolomotnE fo noisiviD ,noitcelloC

 eht revewoh ,ihleD weN ,)IRAI( etutitsnI hcraeseR larutlucirgA naidnI

 snemiceps seeb sselgnits rof elbaliava ton saw ecivres noitacifitnedi cimonoxat

D yb deifitnedi yllacimonoxat erew seiceps eht lla no retaL  .IRAI ta  .r

 ,ygolomotnE fo tnemtrapeD ,tsitneicS sutiremE ,htamatkariV rahdihsahS

urulagneB ,KVKG ,secneicS larutlucirgA fo ytisrevinU - .akatanraK ,560065  

2.3.3  gnidocrab AND / ymonoxat ralucelom gnisu noitacifitnedI  

.2.3.3 1 AND fo noitcartxE  

eht tcartxe ot redro nI   eht ,snemiceps devreserp lonahte morf AND

 fo pleh eht htiw yletarapes slaiv laudividni eht morf devomer erew snemiceps

 rof repap gnittolb dezilirets no deird ria erew snemiceps dna specrof dezilirets

( erutarepmet tneibma ta ruoh na e.i .)erutarepmet moor .   lla dewolla sah sihT

 elohw morf detcartxe saw AND .snemiceps eht morf etaropave ot lonahte eht

 ereheB fo locotorp deifidom mroforolhC :lonehP yb snemiceps tluda  .la te
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 .serutaef lacigolohprom ni tnereffid erew hcihw ,snemiceps esoht morf )7002(

 .desylana ton erew sretcarahc lacigolohprom ralimis gnivah snemicepS  

 ereheB( locotorp mroforolhC :lonehP deifidoM la te  )7002 ,.  

desu stnegaeR  

  0.8 Hp :reffub noitazinegomoH 4 ta erots( o  )C  

 lCaN M1.0  

   esorcuS M2.0  

  ATDE M10.0  

  esab sirT M30.0  

  2.9 Hp :reffub sisyL   

  ATDE M 520.0  

  SDS %5.2  

  reffub sirT M5.0  

        )M8( etateca muissatoP  

        :reffub ET  

  lCH sirT Mm01  

  ATDE Mm1  

noitcartxe AND rof locotorP  

.1   orcim dezilirets gnisu dehsurc saw stluda eeb sselgnits elohW

 dehsaw erew seltsep dna reffub noitazinegomoh fo l� 003 ni seltsep

 .reffub noitazinegomoh fo l� 051 lanoitidda htiw  

.2    xetrov dna ebut hcae ni dedda saw reffub sisyl fo l� 051

 .ylsuorogiv  

.3   sebuT .etalp toh no Cº 56 ta etunim 03 rof detabucni erew  
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.4    08 ,noitabucni retfA  dna dedda saw )M8( etatecA muissatoP fo l�

.etunim 1 rof xetrov  

.5    .etunim 03 rof )rotaregirfer eht ni( Cº 4 ta detabucni erew sebuT  

.6    sebut ,Cº 4 ta noitabucni retfA  erew degufirtnec   rof mpr 00021 ta

 .Cº 4 ta egufirtnec detaregirfer ni etunim 01  

.7    ni derrefsnart dna tuo nekat erew ebut hcae morf tnatanrepus ehT

 .ebut dellebal wen  

.8   1:1 ni dedda saw )1:42:52( lohocla lyma osI mroforolhC :lonehP

rogiv xetrov erew sebut eht dna noitroporp 1 rof ylsuo -  .setunim 2  

.9    detaregirfer ni setunim 01 rof mpr 00021 ta degufirtnec erew sebuT

.Cº 4 ta egufirtnec  

.01    fo l� 01 dna sebut wen otni ylluferac nekat saw esahp suoeuqA

 dna sebut eht fo hcae ni dedda neht saw )M8( etatecA muissatoP

.yltneg dexim  

.11  od A  hcae ni dedda saw lonahte dloc eci %001 fo emulov )2:1( elbu

 .semit wef detrevni yltneg erew sebut laudividni dna ebut  

.21  .AND fo noitatipicerp rof thginrevo Cº 02 ta tpek erew sebut eht llA  

.31    ni degufirtnec erew sebut eht ,noitabucni thginrevo retfA

regirfer  .etunim 01 rof mpr 0021 ta Cº 4 ta ro egufirtnec deta  

.41    erew stellep eht dna detnaced saw ebut hcae ni tnatanrepus ehT

 01 rof mpr 0021 ta egufirtnec dna lonahte dloc eci %07 htiw dehsaw

 .Cº 4 ta ro egufirtnec detaregirfer ni etunim  

.51   d ria erew stellep ehT  dna erutarepmet moor ta setunim 01 rof deir

er -  ni derots yltneuqesbus dna reffub ET X1 ni dednepsus -  Cº 02

.esu rehtruf litnu  

 AND fo noitamitse evitatitnauQ dna evitatilauQ  

 mroforolhC :lonehP yb snemiceps deifitnedi eht lla morf detcartxe AND

 erew dohtem  onaN gnisu noitamitse evitatitnauq dna evitatilauq ot detcejbus
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 dna esoprup siht rof elpmas hcae morf desu saw AND fo l� 1 .pord

 saw ecnabrosba ehT .snoitcaer RCP rof detulid saw AND eht ylgnidrocca

.mn 082 dna 062 ta dedrocer  

.2.3.3 2  fo noitanimreteD bloW  aihca  noitcefni )tnoibmys lairetcaB(  

 suneg eht ni seiceps lairetcab ehT  aihcabloW � evitagen marg era - 

 suotiuqibu tsom era selaisttekciR ylimaf fo srebmem eht ,airetcab oetorp

 .sdoporhtrA ni tneserp stnoibmys ralullecartni etagilbo  aihcabloW  ot elba era

 gnidulcni stcesni fo stcepsa lacigoloce dna lacigoloib ynam etalupinam

 taht detseggus seiduts lareveS .ytilibitapmocni cimsalpotyc yb noitulove

 aihcabloW  stsoh tnereffid neewteb yllatnoziroh derrefsnart eb nac snoitcefni

deredisnoc neeb sah dna  lairdnohcotim rof ecrof gnivird sa -  raelcun

 .smetsys tcesni ynam ni ecnadrocsid  aihcabloW  AND lairdnohcotim dna

 fo gnidaerps ecneH .muirbiliuqesid egaknil era htob dna yllanretam derrefsnart

 aihcabloW hcotim ni snoitatum fo gnidaerps eht ot stluser osla si  seneg lairdno

erp a si ti ecneH .ycneuqerf rieht dna -  fo noitcefni eht rof tset ot etisiuqer

 aihcabloW  lairdnohcotim fo noitaziretcarahc eht erofeb seiceps tcesni yduts ni

 rof gnitset ehT .seneg  aihcabloW  yb enod eb nac noitcefni  aihcabloW  taoc

eneg nietorp  fo sriap owT .sremirp cificeps s  aihcabloW  sremirp cificeps seneg

.ziv  .desu erew RS61loW dna FS61loW dna Rpsw dna Fpsw ,  

 fo noitacifilpma RCP  aihcabloW seiceps eeb sselgnits ni seneg   

 desu tnempiuqE dna lairetaM  

 suxen ®relcycretsaM frodneppE( enihcaM RCP  )  

  egufirtnec detaregirfeR  

  enihcam xetroV  

  spit dna srottepiP  
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 002 dna lm 5.1( sebut egufirtnec orcim elbasopsid eliretS  l�  

 )yticapac  

  sevolg lacigruS  

 :desu stnegaeR  

  )X2( xim retsaM RCP  

  )esreveR dna drawroF( sremirP  

  AND  

  retaw edarG ygoloiB raluceloM  
 

 fo noitceted rof desu sremirp fo tsiL :3.3 elbaT  aihcabloW  noitcefni  

 fo emaN
remirP  

)’3 ot ’5( ecneuqes remirP   remirP
htgnel  

ecnerefeR  

FS61LOW  
 

TCGTTATTTAAAAAGGGGGGC  
 

pb 12   lieN ’O  te
la )2991( .  

RS61LOW  
 

AAATGAAAGACATAATGTCGA  
 

pb 12   

Fpsw  
 

GATAGGGAAGCTTATCCATAC  
 

pb 12   yhtruM  te
 .la ( )1102  

Rpsw  
 

CTTAACCAAAGTGAGCTTAGA  
 

pb 12   

 

 noitcaer RCP  

 l� 2 gnisu yb l� 01 fo emulov latot a ni tuo deirrac saw noitcaer RCP

04( AND etalpmet fo -  5 ,)gn06  l�   5.0 ,)X2( sexim retsam RCP  l�  fo hcae

 elcyc eno fo noitarutaned laitini dah eliforp RCP .sremirp esrever dna drawrof

49 ta  Cº   49 selcyc 53 yb dewollof setunim 2 rof Cº   05 ,etunim 1 ta Cº    54 rof

27 dna sdnoces  Cº   27 ta noisnetxe lanif fo elcyc eno htiw etunim 1 rof  Cº   5 rof

01 ta dloh erew selpmas dna setunim  0C. 

 noitatnemucod leg dna siserohportcele leG  

 desu tnempiuqE dna lairetaM  
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  tinU siserohportcele leG  

  metsys noitatnemucod leG  

  nevo evaworciM  

  spit dna steppiP  

  sevolg elirtiN  

 desu stnegaeR  

  reffub EAT X1  

  leg esoragA  

  eyd gnidaoL X6  

  )reddal pb 001( rekram thgiew ralucelom AND  

  noitulos gniniats edimorb muidihtE  

 eht ,selpmas eht lla fo snoitacifilpma RCP fo noitelpmoc eht retfA

 eht gniniats roF .leg esoraga %5.1 no detset saw noitacifilpma RCP fo sseccus

P  esoraga %5.1 ni dexim erp saw edimorb muidihtE fo l� 2 a ,stnemgarf RC

 RCP fo noitarapes ehT .ylhguoroht dexim dna noitacifidilos eht erofeb tsuj leg

 retsam eht ot noitidda nI .setunim 02 rof V 061 ta nekatrednu erew stnemgarf

 ralucelom pb 001 ,elpmas xim  eht enimreted ot dedaol osla saw rekram/reddal

 erew sleg fo segami eht ,siserohportcele fo noitelpmoc retfA .ezis tcudorp RCP

 leG ni detnemucod erew segami dna rotanimulli thgil VU rednu dezilausiv

.)orP 212 cigoL leG maertseraC( metsys noitatnemucoD  

2.3.3 . .3   lairdnohcotim gnisu seiceps eeb sselgnits fo noitaziretcarahC

eneg )IOC( I tinubus esadixo emorhcotyC  

 noitacifilpmA )RCP( noitcaeR niahC esaremyloP  

 desu tnempiuqE dna lairetaM  
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  enihcaM RCP  

  egufirtnec detaregirfeR  

  enihcam xetroV  

  spit dna srottepiP  

  002 dna lm 5.1( sebut egufirtnec orcim elbasopsid eliretS l�   

 )yticapac  

  sevolg lacigruS  

 .2 .2 .3 .3 noitces rednu debircsed sa emas era desu stnegaeR  

 

eneg IOC lairdnohcotim rof secneuqes remirP :4.3 elbaT  

 fo emaN
remirP  

)’3 ot ’5( ecneuqes remirP  emirP  r
htgnel  

 ecnerefeR  

peL - 1F  
 

GGTTATAGAAATACTAACCAACTTA  
 

pb 52   trebeH la te  .
) 4002(  

peL - 1R  ACTAAAAAACCTGTAGGTCTTCAAAT  pb 62  

OCL  
 

GGTTATAGAAATACTAAACAACTGG  pb 52   remloF
)4991(  

OCH  ACTAAAAAACCAGTGGGACTTCAAAT  pb 62  

 

snoitcaer RCP dna eliforP RCP  

 OCH/OCL dna 1RpeL/1FpeL rof tuo deirrac saw noitcaer RCP etarapeS

 gnitset roF .eneg IOC fo noiger emas eht tegrat sriap remirp htoB .sriap remirp

 latot a ni tuo deirrac saw noitcaer RCP ,noitacifilpma RCP fo sseccus eht

met fo l� 2 gnisu yb l� 01 fo emulov  etalp 04( AND - 5 ,)gn 06  l�    retsam RCP

 5.0 ,)X2( sexim l�  .sremirp esrever dna drawrof fo hcae  
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eneg IOC lairdnohcotim fo noitacifilpma rof eliforp erutarepmeT  

elcyC fo emaN  ( erutarepmeT ° )C  noitaruD  selcyC fo rebmuN  

noitarutaned laitinI  49  nim 0.2  10  

noitarutaneD  49  sdnoces 03  50  

gnilaennA  54  sdnoces 04   

noisnetxE  27  nim 0.1   

noitarutaneD  49  sdnoces 03   

53  gnilaennA  15  sdnoces 04  

noisnetxE  27  nim 0.1   

noisnetxE laniF  27  nim 0.01  10  

 

  noitatnemucod leg dna siserohportcele leG  

 l� 2 gnisu yb l� 01 fo emulov latot a ni tuo deirrac saw noitcaer RCP

04( AND etalpmet fo -  5 ,)gn 06 l�   5.0 ,)X2( sexim retsam RCP l�   fo hcae

 noitatnemucod leg dna siserohportcele leg ehT .sremirp esrever dna drawrof

.2 .2 .3 .3 noitces ni debircsed sa ralimis erew   

sisylanA scitamrofnioiB   

sisylana gnicneuqeS  

 nedatS erawtfos sisylana ecneuqes ni dezylana erew selpmas eht llA

( egakcaP  nedatS la te  yllaunam dekcehc osla erew secneuqes eht llA .)0002 ,.

 erew secneuqes fo sdne ’3 dna ’5 yssem ehT .ycarucca rof erawtfos eht nihtiw

 fi )PNS( msihpromyloP editoelcuN elgniS ehT .secneuqes eht lla rof demmirt

s fo slaudividni tnereffid nihtiw yna  .detceted erew seiceps ema  

 sisylana NTSALB  

 enilno ni hcraes NTSALB ot detcejbus erew secneuqes dezylana eht llA

 )IBCN( noitamrofnI ygolonhcetoiB rof ertneC lanoitaN fo latrop
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( /vog.hin.mln.ibcn.www//:ptth .)  hT  rof desu saw noitpo )rn( tsalb editoelcun e

99 seiceps ehT .hcraes NTSALB -  ralimis sa deredisnoc saw ygolomoh %001

 .seiceps  

  tnemngila ecneuqes nietorp dna editoelcuN  

 saw secneuqes editoelcun eht lla fo tnemngila ecneuqes elpitluM

latsulC eht ni demrofrep   nospmohT( erawtfos W la te ,.   eht llA .)7991

 .edoc citeneg etarbetrevni rednu nietorp otni detalsnart osla erew secneuqes

 ehT .erawtfos W latsulC gnisu dengila osla erew secneuqes nietorP

non dna suomynonys -  neewteb ni snoitutitsbus editoelcun suomynonys

es  .erawtfos W latsulC ni denimreted osla erew secneuq  

 eneg IOC laitrap ni snoitisopmoc editoelcun fo noitanimreteD  

 eht lla fo ecneuqes IOC laitrap ni editoelcun fo noitisopmoc ehT

eeb sselgnits  latsulC ni denimreted saw seiceps   noitisopmoc ehT .erawtfos W

 fo snoitisop driht dna dnoces ,tsrif ta denimreted osla saw %CG dna TA fo

.snodoc  

  IBCN ot secneuqes editoelcun fo noissimbuS  

p fo ecneuqes evitatneserper ehT  seiceps hcae fo eneg IOC laitra

tisoped saw yduts siht ni deifitnedi  eht lla fo srebmun noissecca dna IBCN ot de

.deniatbo erew secneuqes dettimbus  

4.3  sevih eeb sselgnits fo ngised larutcetihcra no yduts evitarapmoC  

 .sevih eeb sselgnits fo ngised larutcetihcra no yduts evitarapmoc roF

 dengised erew evih fo sepyt eerhT ziv .  oobmaB :1M ;)HN( evih larutaN :oM

 4.2.3 ta nevig sevih fo liateD .)HAL( evih nedooW :2M ;)HB( evih

.)sevih fo noitcurtsnoc(  

 evih no seiduts evitarapmoc ,noitacitsemod eeb sselgnits roF

ni detaluconi erew seinoloc laref ehT .desu erew sngised larutcetihcra  eht ot
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 esuoh dehs eht ni stops deggat ylsuoiverp ni decalp dna sevih dengised ylwen

.yleerf hsilbatse ot meht dewolla neht dna   tsen sa hcus serutaef lanretxE

 dna 5.3 elbaT( noisnemid rieht gnikat yb dedrocer dna devresbo erew secnartne

emit eht ta )6 etalp   eht fo eno gnieb slennuf ecnartnE .tsevrah yenoh rieht fo

 lanretnI .seiceps detaler ylesolc gnihsiugnitsid rof stiart dleif citsongaid tsom

 fo rebmahc nellop dna yenoH .tsevrah yenoh gnirud deweiv saw erutcurts tsen

areficra anogirtodipeL  .derusaem erew    

 stnemtaert eerht rehtehw ees ot detcudnoc saw tnemirepxe sihT e.i    .

 yltnacifingis erew )HAL( evih nedooW ;)HB( evih oobmaB ;)HN( evih larutaN

 dnif ot osla dna seinoloc eeb sselgnits fo tnemhsilbatse lufsseccus rof tnereffid

 tceffe noitcaretni eht tuo  eht fo thgieh eht dna )A rotcaf( stnemtaert neewteb

.)B rotcaf( esuoh dehs ni tnemecalp evih  

eht ,sisylana lacitsitats roF   rednu dedrocer dna devresbo erew atad

5 .f .e .w sraey owt rof sretemarap gniwollof ht  6 ot 6102 ,hcraM ht   8102 ,lirpA

.ylevitucesnoc  

)i  E  .)syad( ynoloc fo htworg dna tnemhsilbats  

)ii  mc( rebmahc nellop dna yenoh fo eziS 3 .)  

)iii  .raey/)lm( noitcudorp yenoH  

)vi   .)shtnom( evih fo ytilibatrop dna ytilibaruD  

 rep sa yllacitsitats desylana erew ataD  SSPS MBI erawtfos lacitsitats

 .)7002( 0.61  
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 tnemecalp thgieh evih tnereffid rednu seinoloc eeb fo )mc( htgnel lennuf ecnartnE  :5.3 elbaT  

 lennuF

 htgnel

 )mc(  

H( thgieH 0 )tf2=  H( thgieH 1 )tf5=  

oMoH  MoH 1 MoH 2 H1 oM  H1M1 H1M2 

7102  3HN  6HN  2HN  1HB  6HB  2HB  3HAL  6HAL  4HAL  4HN  1HN  5HN  5HB  4HB  3HB  1HAL  5HAL  2HAL  
6.3  4.3  6.3  2 2.2  1.2  3 4.3  8.2  4 4.3  6.3  4 1.2  8.1  6.2  4 3 

8102  4 3.3  2.4  2.2  8.1  3.2  1.4  3.4  4 1.4  1.3  8.3  3 1.2  7.1  4.4  3.4  4 

latoT  6.7  7.6  8.7  2.4  4 4.4  1.7  7.7  8.6  1.8  5.6  4.7  7 2.4  5.3  7 3.8  7 

naeM  8.3  3.3  9.3  1.2  2 2.2  5.3  8.3  4.3  50.4  2.3  7.3  5.3  1.2  57.1  5.3  1.4  5.3  

eL .)HAL( evih laicifitra goL=2M ;)HB( evih oobmaB=1M ;)HN( evih larutaN=oM :dneg  

 

 

 

 



Plate 6a and 6B: Measurement of entrance funnel in LAH at height H1 

Plate 6c: Entrance funnel at LAH hive Plate 6d: Entrance funnel at Ho 

      Plate 6e: Entrance funnel                               Plate 6f: Entrance funnel at LAH  

     Plate 6g: Entrance funnel                                  Plate 6h: Entrance funnel at H1                                                                                  

Plate 6: Measurement of entrance funnels of different hives at Ho and H1 
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1.4.3   )syad( ynoloc fo htworg dna tnemhsilbatsE  

murculovni htiw gnola rebmahc doorb fo noitaluconi retfA   wen a ni

 htgnerts lluf hsilbatse ot koot ti shtnom dna syad ynam woh ni ,evih devorpmi

 .tsevrah yenoh fo emit eht ta devresbo saw ynoloc  

2.4.3  mc( rebmahc nellop dna yenoh fo eziS 3) 

 gnirusaem yb dedrocer saw rebmahc nellop dna yenoh eht fo ezis ehT

d eht  no noitcartxe yenoh gnirud ylesicerp rebmahc eht fo snoisnemi

 erew atad eht ,dednocsba erew hcihw ,esoht fo esac nI .raey eno fo noitelpmoc

 .gnidnocsba fo yad eht morf yad txen eht no dedrocer  

4.3 3.  raey/ )lm( noitcudorp yenoH  

enoh fo noitcartxe eht retfA  dedrocer erew raey/evih/lm ytitnauq eht ,y

 atad eht ,dednocsba erew hcihw ,esoht fo esac nI .erapmoc ot detcejbus dna

 .gnidnocsba fo yad eht morf yad txen eht no dedrocer erew  

4.4.3  seviH fo ytilibatrop dna ytilibaruD  

 sevih tnereffid fo ytilibarud ehT  /gnikcarc non fo mret ni derusaem erew

 wonk ot ecnanetniam ssel deriuqer dna gnildnah ysae elbane ,erutrepa otni tilps

 erew ffo erac dna ecnanetniam laivirt tuohtiw regnol tsal sevih fo epyt  hcihw

.shtnom fo mret ni stnemssessa elbarud fo sisab eht  

5.4.3  dednocsbA  seinoloc  

 ssel nehW .detcudnoc erew noitcepsni etis raluger ,enituor yliad rednU

 dna dekram erew esoht ,sevih eht ni devresbo erew seeb gnigarof fo ytivitca

 .gnidnocsba erew hcihw seinoloc eht sa dengised  
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6.4.3  sisylana lacitsitatS  

 suoirav rof desylana yllacitsitats saw detcelloc atad fo egareva ehT

 gnisu yb desylana yllacitsitats neht erew atad ehT .sretemarap  rotcaf yaw owt

.AVONA  

5.3  oT  ffo fo noitanillop rof seiceps eeb sselgnits fo esu eht erolpxe -  nosaes

etorp rednu porc otamot .noitidnoc detc  

 1.5.3 liateD latnemirepxE  

 ojiropmuD rednu ,ojirniraD ta tuo deirrac saw tnemirepxe ehT   ,elcric

 rof seiceps eeb sselgnits a esu ot hsedarP lahcanurA fo tcirtsid irisnabuS reppU

ffo fo noitanillop -  owT .noitidnoc detcetorp rednu sporc otamot nosaes

yllarutan  1( sesuohneerg/ ylop detalitnev m 00 2  owt dna detcurtsnoc erew )

 seinoloc eeb sselgnits  rehto ehT .)1T( esuohneerg ni decudortni erew

 ,ylralimiS .)2T ,ecudortni saw rotanillop on( lortnoc sa tpek saw esuohneerg

 decudortni rehtehW .3T tnemtaert rof noitidnoc nepo rednu nworg saw porc

 evitceffe na detareneg esuohneerg ni seinoloc eeb sselgnits  ot noitanillop

 secitcarp lacimonorga llA .deiduts erew ytitnauq dna ytilauq tiurf evorpmi

.snoitidnoc tnereffid eerht ni emas tpek erew  

2.5.3  sliated tnemtaerT  

)i   1T  seeb sselgnits htiw  esuohneerG  

)ii  )lortnoc( 2T seeb sselgnits tuohtiw esuohneerG  

)iii   .3T sa dengissa noitanillop nepO  

3.5.3  latnemirepxE  ngiseD  

)I   .otamoT :                       porC  

)II   ahgeM  :                   yteiraV -  1  

)III   )eerht( 3 :               stnemtaerT  
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)VI    ngiseD dezimodnaR yletelpmoC :  tnemirepxE   fo ngiseD  

)V     noitacilpeR fo rebmuN )neveS( 7 :  

)IV   x m 2 :                  ezis tolp ehT  m 5.1  

)IIV   tolp fo .on latoT       12 :  

)IIIV    mc52 x mc 05  :                          gnicapS  

)XI             tolp/tnalp fo .oN    :  stnalp 81  

)X        esuohneerg a fo aerA m 001 : 2 

)IX   :  esuohneerg fo epyT yllarutaN  esuohneerg tsoc wol detalitnev        

4.5.3  gnisiar porC  tnemecalp evih fo etad dna   

 saw etis yresrun ehT .yresrun eht ni desiar erew sgnildees otamoT

 ton erew sporc suoecanalos rehto dna reppep ,lajnirb ,otatop erehw nesohc

 .sraey eerht tsal eht ni nworg 61 no nwos erew sdeeS ht   dna 6102 rebotcO

 .sgnildees ydruts erusne ot sa os swor ni mc 7 ot denniht retal erew sgnildees  

 4 ta lios fo llab a htiw detoorpu erew sgnildees ehT -  dna egats sevael 6

 llew ni gnineve ta  detnalpsnart erew gnildees dlo htnom eno  ni stip deraperp

 rep ni erunam fo worrableehw eno @ MYF htiw dedda erew stiP .tolp hcae

retem 2  fo gnicaps a ta detnalp erew sgnildeeS .)31 etalp( stnemtaert eerht lla ni

× )wor( 05   .llat mc 51 yletamixorppa dna kciht licnep ta sretemitnec )tnalp( 52

otamoT   rof dellatsni ,dohtem gnirts lartnec yb yllaudividni dekats erew stnalp

 sa noos sa dnah yb devomer erew srekcus llA .gnittes tiurf dna htworg reporp

 erew ssurt rieht woleb sevael eht ,demrof tiurf otamot nehW .raeppa yeht

 eht ni tnalp eht denurP .devomer  dna diccalf erew sllec eht nehw noonretfa

 dna gninrom eht ni detagirri erew stnalP .mets eht fo egakaerb diova ot citsale

 sdeew morf eerf sporc eht peek ot detarepo yllaunam saw gnideeW .gnineve

evrah erew seirreb otamoT .noititepmoc tneirtun dna thgil rof  syad neves ta dets

8  .f.e.w lavretni ht   .7102 hcraM  

61 no gnirewolf tsrif fo etaD ht   fo seinoloc owT .6102 rebmeceD

( eeb sselgnits areficra anogirtodipeL  esuohneerg ni decalp /decudortni erew )
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5 no ht   erew sevih ehT .noitacilper hcae ni gnirewolf %01 ta 7102 yraunaJ

 1 ta esuoh neerg fo ertnec eht ta gnah dna thgin ta esuohneerg otni thguorb

 reiC( dnuorg eht morf thgieh retem la te  muidem a eeb sselgnitS .)3102 ,.

 oiraliH( ynoloc .la te  , decalp saw )9991   ,retaw htiw sreniatnoC .esuohneerg ni

 fo pot eht no tpek erew )niser tnalp rof ecruos evitanretla( nemurec dna dum

 .sevih eht  

5.5.3  ytidimuH dna erutarepmeT  

 saw esuohneerg eht edisni ytidimuh evitaler dna erutarepmet ehT

 latigid a htiw dedrocer omreht -  ytidimuh dna erutarepmet naeM .retemorgyh

uo dekrow saw  h 0050 ta dedrocer atad morf t - 1 gnirud yliad h 0071 ts  yraunaJ - 

82 ht  .)6.3 elbaT( 8102  dna  7102 yraurbeF  

6.5.3  noitanillop eeb fo tceffe eht no ydutS  

tehw ,enimaxe dna etagitsevni ot redro nI  reh areficra anogirtodipeL   

 detalitnev yllarutan  ni otamot  fo rotanillop evitceffe na si )9291 llerkcoC(

 noitanillop eeb fo tceffe eht dnif ot detcudnoc saw tnemirepxe nA .esuohneerg

bo erew eeb sselgnits fo sroivaheb gnigarof eht ,dleiy eht gnicnahne ni  devres

:sretemarap gniwollof eht htiw esuohneerg eht nihtiw  

 .1.6.5.3  fo etar gnigaroF  eht  areficra anogirtodipeL  otamot no  

 neves morf tolp hcae morf detceles ylmodnar erew stnalp otamot eviF

dellebal dna deggat erew dna esuohneerg eht ni snoitacilper  etar gnigaroF .

 eht gnitnuoc yb dedrocer erew snoitavresbo yb detisiv srewolf fo rebmun   hcae

.hctaw pots gnisu ,etunim rep eeb  

2.6.5.3   deeps gnigaroF  

 emit eht fo smret ni hctaw pots gnisu dedrocer saw deeps gnigaroF

)dnoces ni( rewolf hcae no regarof eht yb tneps . 
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 yraurbeF dna yraunaJ gnirud ytidimuh dna erutarepmet yliaD :6.3 elbaT
6102 - 7102 dna 71 - 81  

 
7102  8102  

 dna etaD
 fo htnom

noitavresbo  

 erutarepmeT
(0 )C  

 naeM
 evitaler

 ytidimuh
)%(  

 dna etaD
 fo htnom

noitavresbo  

 erutarepmeT
(0 )C  

 naeM
 evitaler

 ytidimuh
)%(  

.xaM  .niM  .xaM  .niM  

7102 1/1  3.71  5.41  0.38  7102/1/1  5.71  0.41  0.87  
7102 1/2  6.81  5.11  0.97  7102/ 1/2  3.71  4.11  1.67  
7102 1/3  6.91  0.21  0.87  7102/1/3  2.81  9.11  0.67  
7102 1/4  3.71  0.11  5.18  7102/ 1/4  9.71  0.21  0.87  
7102 1/5  5.71  4.11  0.87  7102/ 1/5  3.22  1.21  0.37  
7102 1/6  9.81  8.11  3.87  7102/ 1/6  5.71  0.11  0.77  
7102 1/7  5.61  6.01  0.48  7102/ 1/7  6.12  4.41  5.87  
7102 1/8  7.91  0.31  0.08  7102/ 1/8  8.12  5.21  5.66  
7102 1/9  0.22  4.31  0.18  7102/ 1/9  5.71  0.01  0.28  
7102 1/01  9.61  9.11  0.48  7102/ 1/01  6.71  6.11  0.67  
7102 1/11  4.02  0.31  7.67  7102/ 1/11  0.91  2.31  0.77  
7102 1/21  8.81  9.21  2.18  7102/ 1/21  8.61  0.11  0.77  
7102 1/31  9.91  7.11  4.97  7102/ 1/31  6.32  5.11  0.47  
7102 1/41  8.71  1.21  0.97  7102/ 1/41  9.81  0.21  0.37  
7102 1/51  8.61  9.11  0.58  7102/ 1/51  4.61  0.01  0.28  
7102 1/61  8.81  8.21  0.47  7102/ 1/61  8.52  0.31  5.56  
7102 1/71  9.71  0.21  5.87  7102/ 1/71  1.81  0.21  0.87  
7102 1/81  7.81  3.11  0.08  7102/ 1/81  0.81  9.11  0.68  
7102 1/91  8.12  6.21  0.37  7102/ 1/91  9.71  0.21  0.97  
7102 1/02  5.12  1.21  0.27   1/02 7102/  7.71  6.21  4.77  
7102 1/12  7.71  5.11  5.97  7102/ 1/12  6.12  0.31  0.77  
7102 1/22  8.81  0.21  1.47  7102/ 1/22  3.52  3.41  5.46  
7102 1/32  0.02  3.21  0.17  7102/ 1/32  9.91  0.21  0.57  
7102 1/42  1.02  0.11  7.67  7102/ 1/42  7.22  1.31  0.27  
7102 1/52  7.12  0.01  5.87  7102/ 1/52  6.81  8.21  5.08  
7102 1/62  7.91  9,21  3.47  7102/ 1/62  2.91  8.11  9.87  
7102 1/72  7.71  0.21  5.38  7102/ 1/72  1.81  8,21  0.58  
7102 1/82  8.12  4.21  0.27  7102/ 1/82  6.22  9.11  27  
7102 1/92  4.61  5.11  0.68  7102/ 1/92  1.91  8.21  0.37  
7102 1/03  6.51  2.21  0.78  7102/ 1/03  2.61  0.11  0.68  
7102 1/13  9.71  5.21  2.57  7102/ /1/13  9.81  4.21  0.38  
8102/2/1  5.71  0.41  0.87  8102//2/1  7.71  5.41  0.08  
8102/2/2  3.71  4.11  1.67  8102//2/2  6.81  5.11  0.87  
8102/2/3  2.81  9.11  0.67  8102//2/3  6.91  0.21  0.77  
8102/2/4  9.71  0.21  0.87  8102//2/4  3.81  0.11  5.87  
8102/2/5  3.22  1.21  0.37  8102//2/5  5.22  4.11  0.57  
8102/2/6  5.32  6.21  0.47  8102//2/6  9.22  8.11  3.47  
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8102/2/7  6.12  4.41  5.87  8102//2/7  5.22  6.01  0.67  
8102/2/8  8.12  5.21  5.66  8102//2/8  7.91  0.31  0.08  
8102/2/9  5.71  0.01  0.28  8102//2/9  0.22  4.31  0.18  
8102/2/01  6.71  6.11  0.67  8102//2/01  9.71  9.11  0.87  
8102/2/11  0.91  2.31  0.77  8102//2/11  4.02  0.31  7.67  
8102/2/21  8.61  0.11  0.77  8102//2/21  8.81  9.21  2.18  
8102/2/31  6.32  5.11  0.47  8102//2/31  9.91  7.11  4.97  
8102/2/41  5.92  0.31  5.06  8102//2/41  8.81  1.21  0.77  
8102/2/51  3.03  1.31  5.95  8102//2/51  8.32  9.11  0.47  
8102/2/61  5.22  5.21  0.07  8102//2/61  8.81  8.21  0.57  
8102/2/71  1.81  0.21  0.87  8102//2/71  9.71  0.21  5.87  
8102/2/81  0.81  9.11  0.68  8102//2/81  7.81  3.11  0.08  
8102/2/91  9.71  0.21  0.97  8102//2/91  8.12  6.21  0.37  
8102/2/02  7.71  6.21  4.77  8102//2/02  5.12  1.21  0.27  
8102/2/12  6.12  0.31  0.77  8102//2/12  7.71  5.11  5.97  
8102/2/22  6.81  7.11  0.08  8102//2/22  8.81  0.21  1.47  
8102/2/32  9.91  0.21  0.57  8102//2/32  0.02  3.21  0.17  
8102/2/42  7.22  1.31  0.27  8102//2/42  1.32  0.11  0.67  
8102/2/52  6.81  8.21  5.08  8102//2/52  7.12  0.01  5.77  
8102/2/62  2.91  8.11  9.87  8102/2/62  7.91  9,21  3.47  
8102/2/72  1.81  8,21  0.18  8102//2/72  7.81  0.21  5.08  
8102/2/82  6.22  9.11  27  8102/2/82  8.02  4.21  0.37  

 

3.6.5.3  lanruiD   fo ecnadnuba areficra anogirtodipeL  

 eht fo ecnadnuba lanruiD  areficra anogirtodipeL  otamot gnitisiv

 dedrocer saw yad eht fo sruoh tnereffid ta srewolf e.i m/seeb fo .oN . 2  01/

6 gnirud h 0071 ot h 0060 morf ruoh eno  fo lavretni emit ta etunim ht    yraunaJ

– 13 ts  .hctaw pots eht gnisu 8102  dna 7102  ,yraunaJ  

 .4.6.5.3 noitaitinI   eht fo emit noitassec dna areficra anogirtodipeL  

 ,esuohneerg eht nihtiW  saw eeb sselgnits fo ecnamrofrep ynoloc

T .devresbo  o  fo emit noitaitini enimreted icra anogirtodipeL aref  fo tniop eht ,

 gnigarof rof gninrom eht ni sevih eht morf tuo emoc yeht od hcihw ta emit eht

fo emit noitaitini ehT .dedrocer saw   saw tI .h 0050 morf devresbo saw eeb eht

 nruter sregarof hcihw yb ,emit noitassec ehT .noitavresbo lausiv yb denimreted

ot  .h 0071 ot pu devresbo saw ,gnineve eht ni yletelpmoc evih  
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5.6.5.3  sniarg nellop esooL  

 sselgnits fo ydob eht ot gnirehda sniarg nellop esool eht fo rebmun ehT

 gnillik dna seeb gnigarof eht gnirutpac yb denimreted saw sregarof eeb

 derusaem ni yletaidemmi 2( ytitnauq   erew sregarof ratceN .lohocla %07 )lm

 erew sregarof nellop eht fo sgel dnih ehT .specrof fo snaem yb derutpac

.lohocla ni gnillik erofeb detatupma  

xednI noitanilloP 6.6.5.3  

aw setubirtta gniwollof eht rof seeb sselgnits fo xedni noitanillop ehT  s

.)0691( eyN dna trahoB rep sa alumrof eht gnisu detaluclac  

+ SF + RF( = .E.P  AR X )GPL  

 etaR gnigaroF eht si RF erehW  

  deepS gnigaroF eht si SF  

   niarG nelloP esooL eht si GPL  

  ecnadnubA evitaleR eht si AR  

7.5.3  gnitcepsni yb noitanillop fo gnirotinoM  gnisiurb rof srewolf  

 ylluferac hcihw nopu srewolf otamot ni dednal eeb sselgnits nehW

 noitacinos mrofrep seeb rehtehw dedrocer   erew noitavresbo ( noitanillop zzub ) 

 .ton ro  ynA  .yltnatsni dedrocer erew eeb eht yb enoc rewolf eht no tfel ngis etib

 rewolf otamot eht no sesiurb etib fo ngis yna fo noitavresbo on saw erehT

.stnalp deggat fo senoc  

 

 



45  
 

8.5.3  dleiy dna eludehcs tsevraH yrreB otamoT  

d neves ta detsevrah erew seirreb otamoT 8  .f.e.w lavretni sya ht   hcraM

 stnalp deggat 5 morf detsevrah erew seirreb otamot denepir ylluf ehT .7102

.)noitacilper( stolp neves morf  

.8.5.3 1 tnalp rep dleiY  

 era tnalp deggat morf setad tnereffid ta detsevrah tiurf rednet ehT

 dedrocer dna )gk( dehgiew .yletelpmoc ecnecsenes tnalp eht llit  

.8.5.3 2 tolp rep dleiY  

 tnalp rep dleiy egareva eht gniylpitlum yb denimreted saw tolp rep dleiY

 ni desserpxe saw tolp rep dleiy ehT .tolp rep stnalp fo rebmun eht htiw

.)gk( margolik  

.8.5.3  3 eratceh rep dleiY  

leiy ehT  eno fo dleiy eht gniylpitlum yb detaluclac neeb sah eratceh rep d

 neeb evah deniatbo atad ehT .eratceh eno ni stnalp fo rebmun eht htiw tnalp

.sisylana lacitsitats ot detcejbus era atad dna slatniuq ni desserpxe  

9.5.3  sisylana lacitsitatS  

 atad eht llA  gnisu yb sisylana lacitsitats ot detcejbus erew detcelloc

 yb dezylana saw deniatbo ataD .)7002( 0.61 SSPS MBI erawtfos lacitsitats

eno gnisu - .)AVONA( ecnairaV fo sisylanA yaw  

01.5.3  doirep latnemirepxe gnirud noitavresbo lausunU  

b sselgnits fo seinoloc owT  ta esuohneerg eht otni decudortni erew ee

 .tnemecalp fo etad morf syad 39 retfa despalloc seinoloc ehT .gnirewolf %01

 eht ,esuohneerg eht ni decalp evih eht ni ytivitca fo noitaitini fo syad wef retfA
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tuohtiw teehs enehtylop ta gnipuorg detrats seeb rekrow   eht no thgilf gnikam

 morf wolf seeb taht devresbo saw tI .stna yb netae erew yeht retal dna srewolf

 ehT .esuohneerg eht fo ecaps detalitnev yllarutan hguorht yawa ylf ;evih eht

rew lennuf ecnartne eht sa elbisiv yllanretxe erew sevih despalloc eht fo ngis  e

 hguorht gnikael saw yenoh yldnoceS .desolc dna knarhs  morf seciverc

 .sevih gnidnocsba  ni detagitsevni eb ot sdeen llits ruoivaheb sihT

areficra anogirtodipeL   detcetorp rednu noitanillop rof seeb eseht gnizilitu rof

.snoitidnoc  

 



 
 
 
 
 
 
 
 
 
 
 
 

 

 

                                 RETPAHC - VI  

                                 NOISSUCSID DNA STLUSER  
 
 

 
 

 

 

 

 

 

 

 



 STLUSER NOISSUCSID DNA  

 ,deltitne snoitagitsevni tneserp ehT “  rieht dna seeb sselgnits no seidutS

( otamot ni noitazilitu mutnelucse nocisrepocyL ) yeliaB   ”noitcudorp  erew

6102 raey eht gnirud detcudnoc -  fo esruoc eht gnirud deniatbo stluser ehT .81

 neeb evah stluser rieht dna sevitcejbo suoirav ot gniniatrep noitagitsevni

:sdaeh gniwollof rednu retpahc siht ni dessucsid  

 gnivah morf ynoloc eeb sselgnits dliw fo noitacoler dna noitcelloC 1.4

sedutitla tnereffid  

lahcanurA ni seinoloc fo noitcelloC 1.1.4  dnalagaN dna hsedarP  

6102 gnirud detcelloc erew seeb sselgnits dliw fo seinoloc ruof ytrihT -

 detcelloc erew seinoloc eht llA .euqinhcet noitcelloc ynoloc elohw eht yb 81

 yllufsseccus sevih laicifitra otni detacoler erew dna tatibah larutan rieht morf

ep sa  r  gnopawK la te  )0102( . yehT .)3.4 dna 2.4 ,1.4 elbaT(   eht decuded

 laref fo noitcelloc eht  gnidrager  launam gniniart  eeb sselgnits fo ynoloc elohw

.seirainopilem ta meht detacoler dna tatibah larutan rieht morf  

 agaN taht devresbo )6102( hgniS ,ylralimiS  laref eht tcelloc srepeekeeb

 dna was yb sevih fo noitrop eht tuo tuc dna seert dliw morf seinoloc

er dna gnineve eht ni yraipa ot meht detropsnart - .sesuoh rieht ni dehsilbatse   

sevih tnereffid fo noitcurtsnoC 2.4  

 ,dengised evih fo sepyt eerht gnomA ziv . oM  :1M ;)HN( evih larutaN :

 noitacitsemod eeb sselgnits rof )HAL( evih nedooW :2M ;)HB( evih oobmaB

 fo sebirt agaN fo repeekeeb eht taht detroper sah )6102( hgniS .)4.4 elbaT(

34 gnivah sevih gol ,sevih lanoitidart desu aidnI ,dnalagaN -  dna gnol mc 321
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11 - c 83  rof dnalagaN eht fo stcirtsid tnereffid ta retemaid ni m  alunogarteT

 sinnepidiri  dna .specival .T  

s gnivah )HAL( evih nedooW  tseb dnuof saw epyt nepo pot dna nepo edi

 ni tsrow erew sepyt tilps HAL dna sevih oobmaB .sevih larutaN yb dewollof

noitarud fo mret   epocs eht htiw noitcudorp yenoh dna sevih eht ni syats eeb fo

 tuohtiw seinoloc eht fo htworg lanretni eht gnirotinom rof gnildnah ysae fo

.)5.4 elbaT( sevih eht ni ynoloc gnipoleved ot yrujni ro ecnabrutsid hcum  

3.4  etis latnemirepxe ta tnemecalp thgieh eviH  

 sthgieh tnereffid owt ta decalp seviH e.i  dnuorg eht evoba teef 5 dna 2 .

 eerht gnoma tnereffid yltnacifingis ton erew trapa m 2 ta sesuoh edahs ni

enoh dna tnemhsilbatse ynoloc ot noitaler ni sepyt evih tnereffid  noitcudorp y

 fo ytilibarud no detceffa saw tnemecalp thgieh evih eht ,revewoH .)6.4 elbaT(

.sevih eht  
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  :1.4 elbaT 6102 ni hsedarP lahcarunA morf seinoloc eeb sselgnits laref fo noitcelloC - 71  

.lS  .oN  ynoloc  fo etaD  
noitcelloc  

 fo emaN
ynoloc/evih  

sedutitla dna noitacoL  etatS dna tcirtsiD/elcriC  )s( rotcelloc fo emaN  

1 6102/3/52  2 HN  
 

 dna aera egalliv ilU
m 0001  

rasuG   irisnabuS reppU ,elcric
hsedarP lahcanurA, tcirtsiD  

 irhS dna iddiR kakaTirhS
ilU .T  

2 6102/3/5  1HN   056dna aera egalliv iuB
m 

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 dna iuB ralaM irhS
iddiR kakaTirhS  

3 6102/3/7  3HN  m 056 dna iuB etkaT   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

iddiR  kakaT irhS  

4 6102/3/31  4HN   086 dna aera egalliv iuB
m 

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

5 6102/3/02  5HN   556 dna aera egalliv iuB
m 

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

6 6102/3/8  6HN   dna egalliv ikugN ,irneD
m 518  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

7 61/3/71  1HAL  m 256 dna egalliv rotaB   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 .rM dna iddiR kakaT irhS
iuB ihsaT  

8 6102/3/5  3HAL   dna aera egalliV oluB
m 059  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 dna iuB ralaM irhS
iddiR kakaTirhS  

9 61/3/11  4HAL  m615 dna egalliv iddiR   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 dna iuB ralaM irhS
iddiR kakaTirhS  

01  61/3/51  2HAL  m 067 dna aera  igeS   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 dna iuB ralaM irhS
 kakaTirhS iddiR  

11  6102/3/7  5HAL  m 056 dna iuB etkaT   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 .rM dna iddiR kakaT irhS
iuB ihsaT  

21  61/3/71  6HAL  m 056 dna egalliv rotaB   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

iddiR kakaT irhS  

31  6102/3/5  1HB   dna aera egalliV oluB
m 549  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  
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41  6102/3/31  2HB   946 dna aera egalliv iuB
m 

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

ralaM irhS   irhS dna iuB
iddiR kakaT  

51  6102/3/8  3HB   dna egalliv ikugN,irneD
m 318  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

61  6102/3/6  4HB  m 008 dna aera igeS  irisnabuS reppU ,elcric rasuG  
hsedarP lahcanurA, tcirtsiD  

 iuB ralaM irhS
iddiRkakaTirhSdna  

71  6102/3/9  5HB   dna egalliv iuB,idmuK
m 555  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

81  6102/3/8  6HB   egalliv ilU ojir koleS
m 067dna  

rasuG   irisnabuS reppU ,elcric
hsedarP lahcanurA, tcirtsiD  

 irhS dna iuB ralaM irhS
iddiR kakaT  

 )i :dnegeL evih larutaN=oM  ,)HN(  M  1 evih oobmaB=  M dna )HB( 2 =  evih laicifitra goL )HAL( . 

 

 

 

 

 

 

 

 

 

 

 

 



06  
 

 morf seinoloc eeb sselgnits laref fo noitcelloC :2.4 elbaT 7102 ni hsedarP lahcarunA - 81  

Sl. .oN  ynoloc  fo etaD  
noitcelloc  

 fo emaN
ynoloc/evih  

sedutitla dna noitacoL  etatS dna tcirtsiD/elcriC  )s( rotcelloc fo emaN  

1 7102/3/22  2 HN  
 

m 0001 dna aera egalliv ilU  irisnabuS reppU ,elcric rasuG  
hsedarP lahcanurA ,tcirtsiD  

 dna iddiR kakaT irhS
ilU .T irhS  

2 7102/3/12  3HN  m 956 dna iuB etkaT   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna iddiR kakaT irhS
agruD .rM  

3 7102/3/12  6HN   018 dna egalliv ikugN ,irneD
m 

 reppU ,elcric rasuG  irisnabuS
hsedarP lahcanurA ,tcirtsiD  

 dna iddiR kakaTirhS
agruD  

4 71/4/3  1HAL  m 256 dna egalliv rotaB   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 dna iddiR kakaT irhS
rotaB epoyN .rM  

5 7102/3/62  3HAL  m 059 dna aera egalliV oluB  rasuG   irisnabuS reppU ,elcric
hsedarP lahcanurA ,tcirtsiD  

 dna oluB mogoK irhS
iddiR kakaTirhS  

6 71/3/01  4HAL  m 615 dna egalliv iddiR   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna iuB ralaM irhS
iddiR kakaT irhS  

7 71/4/4  2HAL  067 dna aera  igeS  m  irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna iuB mutneP irhS
iddiR kakaT irhS  

8 7102/3/32  1HB  m 949 dna aera egalliV oluB   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna oluB mogoK irhS
iddiR kakaT irhS  

9 7102/4/6  2HB  m 946 dna aera egalliv iuB   irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna iuB moyaT irhS
iddiR  kakaT irhS  

01  7102/3/42  3HB   dna egalliv ikugN ,irneD
m318  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna ikugN ebaT irhS
 irhS iddiR kakaT  

11  7102/3/22  4HB  m 008 dna aera igeS   irisnabuS reppU ,elcric rasuG
,tcirtsiD  hsedarP lahcanurA  

 irhS dna agruD irhS
iddiR kakaT  

21  7102/3/52  5HB   555 dna egalliv iuB ,idmuK
m 

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA, tcirtsiD  

 kapeP irhS  dna iuB
iddiR kakaT irhS  

31  7102/3/42  6HB   dna egalliv ilU ,ojir koleS
m 667  

 irisnabuS reppU ,elcric rasuG
hsedarP lahcanurA ,tcirtsiD  

 dna iuB ralaM irhS
iddiR kakaT irhS  
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dnalagaN morf seinoloc eeb sselgnits laref fo noitcelloC :3.4 elbaT  

Sl. 

.oN  
 fo emaN ynoloc  ynoloc fo citsiretcarahC  edutitla & noitacoL  etatS dna tcirtsiD/elcriC  )s(krameR  

.1  DRSAS etihW   sah dna epyt laerobrA

w  ecnartne ruoloc ni etih

ebut  

DRSAS  m254 &  ,rupamiD/amehpizdeM  

dnalagaN  

 

 ynoloc lanretnI
 ,erutcurts  yenoh

oitcudorp  dna n
 ni sesu rieht

 ton erew noitanillop
 dna detagitsevni

devresbo   eht morf
 detcelloc selpmas

dnalagaN ni .  ylnO
 noitacifitnedi rieht

 yb  lanoitidart
 dna ymonoxat

 sisylana ralucelom
.enod erew  

.2  DRSAS kcalB  aerobrA l  tibah gnitsen ni

dna  ruoloc kcalb sah  

etag ecnartne ,  fo dioved

.epahs lennuf  

m254 &DRSAS  ,rupamiD/amehpizdeM  

dnalagaN  

 

 

.3   dnuorgrednU

DRSAS  

 dna dnuorgrednu ni tseN

.ebut ecnartne kcalb sah  

m254 &DRSAS   rupamiD/amehpizdeM

N, dnalaga  

 laruR dna secneicS larutlucirgA fo loohcS =DRSAS* tnempoleveD  
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 rof dengised sevih fo sepyt tnereffiD :4.4 elbaT areficra anogirtodipeL  

Sl  . .oN  
 fo epyT

eviH  

7102  8102  

  fo epahS

evih  

 fo emaN

evih  

  fo epahS

evih  

 fo emaN

evih  

1 M0 
1HN  ralugerrI  1HN  ralugerrI  

2HN  ralugerrI  2HN  ralugerrI  

3HN  ralugerrI  3HN  ralugerrI  

4HN  ralugerrI  4HN  ralugerrI  

5HN  ralugerrI  5HN  ralugerrI  

6HN  ralugerrI  6HN  ralugerrI  

2 1M  1HB  rednilyC  1HB  rednilyC  

2HB  rednilyC  2HB  rednilyC  

3HB  rednilyC  3HB  rednilyC  

4HB  rednilyC  4HB  rednilyC  

5HB  rednilyC  5HB  rednilyC  

6HB  rednilyC  6HB  rednilyC  

3 2M  1HAL  diobuC  1HAL  diobuC  

2HAL  diobuC  2HAL  diobuC  

3HAL  diobuC  3HAL  diobuC  

4HAL  diobuC  4HAL  diobuC  

5HAL  diobuC  5HAL  diobuC  

 goL=2M ;)HB( evih oobmaB=1M ;)HN( evih larutaN=oM :dnegeL )HAL( evih laicifitra  

 

 

 

 

 

 



36  
 

:5.4 elbaT  fo noitacitsemod no sngised evih tnereffid fo tceffE  
areficra anogirtodipeL  

 

Sl  . .oN  eviH fo epyT  

7102  8102  

 fo rebmuN

 seeb syad

deyats  

)lm( yenoH   fo rebmuN

 seeb syad

deyats  

 yenoH

)lm(  

1 M0 
61.003  86.352  33.092  61.533  

2 1M  61.131  763.0  00.04  712.0  

3 2M  00.452  82.002  61.663  00.516  

)HAL( evih laicifitra goL=2M ;)HB( evih oobmaB=1M ;)HN( evih larutaN=oM :dnegeL  

 fo noitacitsemod no sthgieh tnereffid fo tceffE :6.4 elbaT  anogirtodipeL
areficra  

 

Sl  . .oN  
 fo epyT

evih  

 thgieH

)tf(  

7102  8102  

yenoH  

)lm(  

 ytilibaruD

)shtnom(  

yenoH  

)lm(  

 ytilibaruD

)shtnom(  

1 

M0 

H0 
00.352  88.9  533  83.01  

1H  52.142  06.7  25.404  67.8  

2 

1M  

H0 
763.0  34.5  712.0  17.5  

1H  86.601  9.8  334.0  32.01  

3 

2M  

H0 
82.002  11.21  00.516  18.01  

1H  61.112  61.21  20.122  33.21  

=DC 50.0    SN  SN  SN  SN  
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4.4   lanoitidart hguorht seiceps dliw eeb sselgnits fo noitacifitnedI

 ymonoxat  dna gnisu  gnidocrab AND / ymonoxat ralucelom  

1.4.4  hsedarP lahcanurA morf snemicepS  

 detcelloc eht ,seiduts tneserp eht gniruD  erew seiceps eeb sselgnits

yb depoleved syek lacimonoxat eht no desab deifitnedi  .)3102( nessumsaR  

 ,)7.4 elbaT( sretcarahc lacigolohprom riehT .ziv   fo ecneserp ,daeh fo ruoloc

 fo nrettap ruoloc llarevo ,eannetna fo noitatneiro dna roloc ,eattiv cicaroht

cs )3102( nessumsaR fo troper eht htiw ytimrofnoc erew nemodba dna mutu . 

 htiw era nemiceps eht fo xaroht dna daeh taht delaever noitavresbo tneserP

 gniw dnih ,mutucsosem eht ta tneserp riah esomulp esneD .noitallesset esned

.)7 etalP( ilumah xis htiw  a saw tI  eeb sselgnits eht lla taht demrifnoc osl

 saw hsedarP lahcanurA eht morf detcelloc seinoloc areficra anogirtodipeL  

 dnalagaN DRSAS morf detcelloc seinoloc/seiceps eerht dna  )9291 llerkcoC(

 sa deifitnedi erew  alunogarteT na )DRSAS etihw dna DRSAS kcalB( I.ps  d

 alunogarteT .)DRSAS dnuorgrednu( II.ps  

erutaef lacigolohproM :7.4 elbaT nurA fo seiceps eeb sselgnits fo s  lahca
dnalagaN dna hsedarP  

/seicepS  

sretcarahC  

 anogirtodipeL

areficra  

   alunogartreT    
)etihw( I ps  

alunogartreT  
)kcalb( I ps  

 

alunogarteT  

II ps  

 dna daeH

xaroht  

 esneD

 noitallesset

 .tneserp

 ylesneD

 riah esomulp

 nigram eht ta

 fo

mutucsosem  

 dna daeh kraD

oht  .xar

 htiw mutucsoseM

gl  suorba

 oN .ecapsretni

 dna dnuora esotes

leco l  dna i

.mutucsosem  

 dna daeh kraD

oht  .xar

 mutucsoseM

g htiw l  suorba

ecapsretni  oN .

 dnuora esotes

leco dna l  dna i

mutucsosem  

 

 daeh kraD

  dna

mutucsosem  



Plate 7 :  Lepidotrigona arcifera (Cockrell 1929); Stingless bee of Arunachal Pradesh 

Plate 7a: Head and thorax Plate 7b : Antennae Plate 7c: Abdomen 

Plate 7d: Hind wing Plate 7e: Fore wing 

Plate 7f: Over view 
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eannetnA   kcalB

yllartnev  

 nworb hsiddeR

yllartnev  

 nworb hsiddeR

yllartnev  

 nworb kraD

yllartnev  

nemodbA  D  dnab kra

 .tneserp

 wolleY

 noitaroloc

 ta tneserp

.muedoporp  

 ,nworb thgiL

 eerht  fo rebmun

tneserp dnab  

 thgil mrofinU

nworb  

 ,nworb kraD

 senil eerht

 htiw

 detanimulli

 stod llams

.tneserp  

 fo .oN

ilumah  

6 6 5 6 

 fo ruoloC

 ecnartne

lennuf  

 thgil /etihW

nworb  

 thgil /etihW

nworb  

kcalB  
lennuf tuotS  

kcalB  
lennuf tuotS  

 

 sa deifitnedi era hsedarP lahcanurA morf detcelloc seinoloC

areficra anogirtodipeL   rehcuov eht dna epytoloh si tI .)9291 llerkcoC(

 fo seinoloc eseht lla rof snemiceps areficra anogirtodipeL   detisoped neeb evah

 htiw elbaliava dna ,htamatkariV rahdihsahS .rD   ,tsitneicS sutiremE

 ,KVKG ,secneicS larutlucirgA fo ytisrevinU ,ygolomotnE fo tnemtrapeD

urulagneB - .akatanraK ,560065   eseht lla fo sisylana ralucelom ot tcepser htiW

 laitrap fo ecneuqes AND ytilauq doog lanif fo htgnel editoelcun eht ,seinoloc

aw eneg IOC 575 s   lla rof edocrab ehT .sdica onima 191 dedocne hcihw pb

 fo seinoloc eseht areficra anogirtodipeL   hsedarP lahcanurA morf detcelloc

 IBCN knaBneG lanoitanretni eht ot detisoped dna depoleved neeb evah

A ediv )noitamrofnI ygolonhcetoiB rof ertneC lanoitaN( noissecc   :srebmuN

 .)8.4 elbaT( 632743HM ot 232743HM  AND eht ,seinoloc evif gnomA

 .lacitnedi %001 erew )6HAL dna 5HN ,2HN( seinoloc eerht fo secneuqes

noitatum eerht sah 4HN ynoloc ,revewoH   dna )msihpromylop editoelcuN(

 eerht sah 4HN ynoloC tpecxe ralimis snoitatum owt sah 5HAL ynoloc

 fo secneuqes ni nihtiw snoitatum owt dna eerht eseht htiw nevE .noitatum
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 cimonoxat ta ytitnedi llarevo eht ,hsedarP lahcanurA morf detcelloc seinoloc

celom dna  ton did level ralu ot degnoleb erew seinoloc eseht lla dna degnahc  

 areficra anogirtodipeL  si tI  .snoitatum tnelis erew snoitatum eseht lla esuaceb

 tsrif eht rof atad ralucelom a detareneg sah yduts tneserp eht ,taht eton ot htrow

 rof emit ra anogirtodipeL arefic  detareneg sedocrab AND/atad ralucelom ehT .

no gnikrow srehcraeser rehto eht ot lufesu ylniatrec eb dluow yduts siht morf  

areficra anogirtodipeL   tneserp morf detareneg atad AND ehT .ebolg eht ssorca

aBneG lanoitanretni eht ni detisoped neeb sah yduts  yb desu eb nac hcihw kn

 snemiceps rieht fo ytitnedi ralucelom fo noitamrifnoc rof srehcraeser rehto

 ,IBCN ot dettimbus neeb sah snemiceps eht fo ecneuqes editoelcuN .)8 etalP(

 .srebmuN noissecca rieht deriuqca dna ASU  

if eht htiw ytimrofnoc si tluser sihT yb detroper sgnidn   nessumsaR

taht detroper ohw )3102(   areficra anogirtodipeL dna nemiceps epytoloh si   si

htiw deifitnedi   ylesned dna xaroht dna daeh no noitallesset esned citsongaid

.mutucsosem fo nigram eht no sriah esomulp    

 detroper saw gnidnif ralimiS  taht )4102( ramukayajiV yb  fo eeb rekrow

areficra anogirtodipeL   dah  a yb desolcne yllausu mutonosem eht yllausu

.sriah hsitihw ot hsiwolley esotnemot ro ekil elacs kciht trohs fo redrob  

8.4 elbaT :     lahcanurA fo eeb sselgnits fo noitaziretcarahc raluceloM hsedarP  

Sl.
.oN  

 cimonoxaT
noitacifitnedI  

 noitcelloC
edoC  

 editoelcuN
 htgneL

)pb(  

 nietorP
htgneL  

 IBCN
 knaBneG
 noisseccA

srebmuN  

 raluceloM
stluser  

1  anogirtodipeL
areficra  

2 HN  
402BTG/5561  

pb575  191  232743HM  noitatuM oN  

2  anogirtodipeL
areficra  

4 HN  
802BTG/6561  

pb575  191  332743HM  snoitatum 3  

3  anogirtodipeL
areficra  

5 HN  
712BTG/7561  

pb575  191  432743HM  noitatuM oN  

4  anogirtodipeL
areficra  

5 HAL  
822BTG/1661  

pb575  191  532743HM  snoitatum 2  

5  anogirtodipeL
areficra  

6 HAL  
922BTG/2661  

pb575  191  632743HM  - 
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2.4.4  dnalagaN morf snemicepS   

 seeb sselgnits fo sretcarahc lacigolohproM 1.2.4.4  

 ,dnalagaN morf detcelloc erew seinoloc eerhT ziv .  etihw ,DRSAS kcalB

.DRSAS dnuorgrednu dna DRSAS   rebmun ni snoitairav tcnitsid a yduts siht nI

ilumah fo   .detceted erew snemiceps tnereffid ni sgniw dnih ni tneserp

 dna ,DRSAS kcalb ,DSRAS etihw ni devresbo osla noitairav lanimodbA

 lennuf ecnartne eht fo roloc dna erutcurts ni ecnereffiD .DRSAS dnuorgrednu

.yltnenimorp seinoloc eerht ni devresbo saw  

AS etihW  deifitnedi erew seinoloc eeb sselgnits DRSAS kcalb dna DRS

 sa  alunogarteT 9 etalP dna 7.4 elbaT( I.ps -  eht no desab )01  lacigolohprom

 .sretcarahc  snemiceps eht lla taht delaever saw ti snoitagitsevni tneserp nI

t dna daeh gnivah erew dnalagaN morf detcelloc  .noitaroloc krad htiw xaroh

 .snemiceps eht lla ni nworb hsidder yllartnev era eannetnA  mutucsosem riehT

 DRSAS dnuorgrednu ,revewoH .secapsretni suorbalg daorb gnivah erew

 sa deifitnedi si nemiceps eeb sselgnits alunogarteT   dna 7.4 elbaT( II.ps

eud )11etalP   ot  ni sgniw dnih ni tneserp ilumah fo rebmun ni snoitairav tcnitsid

 dna ruoloc ydob ,noitacsufni ni noitairav lanimodba ,snemiceps tnereffid

 sihT .)21 etalP( lennuf ecnartne eht fo ruoloc dna erutcurts ni ecnereffid

m yb detroppus rehtruf saw ssentcnitsid .tluser desylana ralucelo   fo secneuqeS

 seiceps emas ecneh dna lacitnedi %001 era DRSAS kcalb dna DRSAS etihw

( alunogarteT   .)I .ps  

 eht rof deniatbo yllufsseccus erew secneuqes AND ytilauq doog ehT

elcun ehT .seinoloc eerht eseht fo snemiceps evitatneserper  ecneuqes edito

 onima 122( pb 666 erew DRSAS kclaB dna DRSAS etihW ;ynoloc rof htgnel

 fo ecnesba nI  .)9.4 elbaT( ylevitcepser ,)sdica onima 522( pb 776 dna )sdica

 rof ytitnedi ralucelom eht ,knaBneG lanoitanretni ni atad ralucelom gnihctam

 dna DRSAS etihW S kcalB  .dehsilbatse eb ton dluoc DRSA fo ytitnedi ehT  



  
>ATTGTAGGATCATCATTTAGAATAATAATTCGGATAGAATTAAAC
AGACCGGGGGCATGAATCAGAAATGATCAAATTTACAATTCTATT
GTTACAAGGCATGCATTTCTAATAATTTTTTTTATAGTAATACCTTT
TATAATTGGAGGTTTTGGAAACTTTCTTATCCCTCTAATACTTGGT
TCACCTGATATAGCATTTCCTCGTATGAACAATATTAGATTTTGAT
TACTACCTCCAGCAATTATAATGCTTATGACTAATAATTTTTTTTTT
CCTAGATCAGGAACTGGGTGAACTGTATATCCGCCCCTTTCGTTG
TACTTATTTCACTCATCTCCTTCAGTAGATCTGGCTATTTTTTCAA
TTCATATGACAGGTATCTCTTCAATTTTAGGATCATTAAATTTTATT
GTAACAATTTTTATAATAAAGAATTTTTCACTAAGATATGATCAGA
TTAATCTTTTCTCTTGATCAATTTCTATTACTGTAATTCTTTTAATT
CTATCCCTTCCAGTATTGGCAGGAGCAATTACTATATTGCTATTTG
ATCGAAATTTTAATACTTCTTT 

 

 
 

Plate 8: Nucleotide sequence and barcode of Lepidotrigona arcifera 

 

Plate 8b: Nucleotide sequence of Lepidotrigona arcifera  

Plate 8a: Barcode of Lepidotrigona arcifera  

Plate 8c: Protein sequence (nucleic acid)  of Lepidotrigona arcifera Smith 

 
IVGSSFSMMIRMELNSPGAWISNDQIYNSIVTSHAFLMIFFMVMPFMIG

GFGNFLIPLMLGSPDMAFPRMNNISFWLLPPAIMMLMTNNFFFPSSGT

GWTVYPPLSLYLFHSSPSVDLAIFSIHMTGISSILGSLNFIVTIFMMKNFS

LSYDQINLFSWSISITVILLILSLPVLAGAITMLLFDRNFNTS 



Plate 9g: Hind wing 
Plate 9h: Fore wing 

Plate 9d: Over view 

Plate 9e: Thorax Plate 9f: Hind leg      

Plate 9a: Mouth Part Plate 9b: Head & thorax 

Plate 9c: Abdomen 

Plate 9:  White SASRD, (Tetragonula sp. I ) Stingless bee of SASRD, Nagaland 



Plate 10a: Antennae                              Plate 10b: Head and thorax                             Plate 10c:  Abdomen                            

Plate 10d: Hind wing                                                 Plate 10e: Fore wing                                                 Plate 10f: Hind leg                                                 

Plate 10g: Overview                                                 

Plate 10:  Black SASRD, (Tetragonula sp. I) stingless bee of SASRD, Nagaland 



   

    

Plate 11: Underground bee of SASRD, (Tetragonula sp. II ) stingless bee of SASRD,   

                Nagaland 

Plate 11a:  Over view                               

Plate 11f:  Fore wing                               Plate 11e:  Hind wing                                

Plate 11b:  Thorax                                 

Plate 11d:  Head                                  Plate 11c:  Abdomen                                 



                     Plate 12: Entrance funnel of stingless bee of Nagaland 

Plate 12b:  Entrance funnel of underground SASRD 

Plate 12a:  Entrance funnel of Black SASRD 
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 sa dehsilbatse saw seinoloc owt eseht alunogarteT   secneuqes AND ehT  .I .ps

 sa derrefer ynoloc fo esac nI  .lacitnedi %001 erew seinoloc eht htob fo

oelcun eht ,dnalagaN morf detcelloc DRSAS dnuorgrednU it  siht fo htgnel ed

776 saw ynoloc   elpitlum ehT  .sdica onima 522 otni dedocne hcihw pb

 dnuorgrednU dna DRSAS kcalB ,DRSAS etihW neewteb tnemngila secneuqes

level ralucelom ta noitairav %01 saw ereht ,taht delaever DRSRAS   fo esac ni

 .DRSAS dnuorgrednU tahT  wla noitairav citeneg fo tnuoma  ni stsixe sya

 .seiceps neewteb  DRSAS dnuorgrednU fo snemiceps eht ,yllacimonoxaT

 sa deifitnedi ylsuougibmanu erew ynoloc alunogarteT   lacigolohprom tA  .II.ps

tnereffid yltnacifingis saw DRSAS dnuorgrednU ,level ralucelom dna   eht morf

 ,DRSAS etihW fo sedocrab AND ehT .seinoloc DRSAS kcalB dna etihW

 ot dettimbus yllufsseccus neeb evah DRSAS dnuorgrednU dna DRSAS kcalB

 ;srebmuN noissecca ediv )IBCN( knaBneG eht 732743HM  ,  dna 732743HM

( ylevitcepser ,732743HM 1 etalP dna 9.4 elbaT 4)  ot gnitseretni si ti niagA  .

 rof )31 etalP( sedocrab AND eht ,taht eton alunogarteT   dna I.ps alunogarteT  

 dluow hcihw yduts tneserp ni emit tsrif eht rof detareneg neeb evah II.ps

rof seiceps eseht no gnikrow srehcraeser rehto eht ot lufpleh eb ylniatrec  

.seiceps eseht fo ytitnedi ralucelom fo tnemhsilbatse  

 morf detcelloc snemiceps eht lla taht delaever noitagitsevni tneserp ehT

dnalagaN   dnuorgrednu tub noitaroloc krad htiw xaroht dna daeh gnivah erew

 DRSAS  nemiceps ruoloc ni kcalb ydob sah   ylevitarapmoc era owt rehto elihw

taht deciton neeb osla sah tI .ruoloc ydob ni rethgil   dna DRSAS etihw

 saerehW .sgniw dnih rieht ni ilumah fo srebmun 6 evah DRSAS dnuorgrednu

 hsinworb DRSAS etihw fo nemodbA .ilumaH fo srebmun 5 sah DRSAS kcalb

w roloc ni  thgil gnivah snemiceps DRSAS kcalb dna sdnab tcnitsid eerht hti

 htiw nworb krad sah DRSAS dnuorgrednu saerehW .ylmrofinu ruoloc nworb

 gnitcejorp yb dednuob etag ecnartne ,DRSAS kcalb nI  .sdnab tcnitsid eerht

i kcalb ot nworb krad ni lennuf tuots dna trohs  etihW .)31etalP( ruoloc n

3 fo etag ecnartne lennuf nworb thgil ot etihw htiw ynoloc DRSAS -  ni mc 4



Plate 13: Nucleotide barcode of stingless bees from Nagaland 

Plate 13a: Barcode of  underground stingless bee, Tetragonula spp. 

Plate 13b: Barcode of   black stingless bee, Tetragonula spp. 

Plate 13c: Barcode of  white stingless bee, Tetragonula spp. 



 

KDIGMLYMIFALWSGIIGSSFSMMIRMELNSPGMWINND

QIYNSVITSHAFLMIFFMVMPFMIGGFGNFLIPMMLGSP

DMAFPRMNNVSFWLLPPSLFILLLSNFLFPSSGTGWTVY

PPLSSYFYHSSPSVDLTIFSIHMTGISSILGSLNFIVTI

FMMKNFSLNYDQISLFSWSISVTVILLIISLPVLAGAIT

MLLFDRNFNTSFFDPMGGGDPILYQHLFWF 

KDIGMLYMIFALWSGIIGSSFSMMIRMELNSPGMWINNDQIYNSVITSHA

FLMIFFMVMPFMIGGFGNFLIPMMLGSPDMAFPRMNNVSFWLLPPSLFI

LLLSNFLFPSSGTGWTVYPPLSSYFYHSSPSVDLTIFSIHMTGISSILGSLN

FIVTIFMMKNFSLNYDQISLFSWSISVTVILLIISLPVLAGAITMLLFDRNF

NTSFFDPMGGGDPILYQHLFWF 

MKNFSLNYDQIGLFSWSISVTVILLIISLPVLAGAITMLLFDRNLNTSFFD

PMGGGDPILYQHLFWF  

Plate 14a: Tetragonula sp. I-White 

Plate 14b: Tetragonula sp. I-Black 

 

VWYLMFALWSGIIGSSFSMLIRMELNTPGMWISNDQIYN

SIVTGHAFLMIFFMVMPFMIGGFGNFLIPLMLGSPDMAF

PRMNNISFWLLPPALTLLLSSNLFSPSSGTGWTVYPPLS

AYLYHSSPSVDFTIFSIHLTGISSILGSLNFIVTIFM 

Plate 14c: Underground stingless bee 

Plate 14 : Protein sequence of stingless bees from Nagaland 
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 gnol tuohtiw etag ecnartne hsikcalb dah DRSAS dnuorgrednu saerehW .htgnel

 gnoma snoitairav lacigolohprom elpitlum fo tcaf eht sA .ebut ecnartne lennuf

eg eht  .level seiceps ta deifitnedi eb ton dluoc snemiceps ,yduts tneserp ta ,sun

 ,htamatkariV rahdihsahS .rD yb demrifnoc saw snemiceps eht fo noitacifitnedI

 larutlucirgA fo ytisrevinU ,ygolomotnE fo tnemtrapeD ,tsitneicS sutiremE

urulagneB ,KVKG ,secneicS - 60065 .akatanraK ,5  

 yb edam snoitavresbo eht htiw ytimrofnoc ni si sgnidnif tneserp ehT

 ,)3102( nessumsuR  fo eannetna taht detroper ohw alunogarteT   tneiro .pps

 suonigurref ot suoecatset yltsom yllartnev  dna alunogarteT   eht fo seiceps

“ sinnepidiri  puorg seiceps ”  mutucsosem krad a gnivah yb deziretcarahc era

 .secapsretni suorbalg daorb yb detarapes sdnab riah tcnitsid ruof htiw

 namhaR ,ylralimiS  .la te  taht detroper )5102(  alunogarteT  .pps   kcalb evah

daeh   rieht dna eannetna hsinworb dna amososem dna daeh  dioved si   fo

.ecnecsebup  

dnalagaN fo eeb sselgnits fo noitaziretcarahc raluceloM  :9.4 elbaT  

Sl.
.oN  

 cimonoxaT
noitacifitnedI  

 noitcelloC
edoC  

 editoelcuN
 htgneL

)pb(  

 nietorP
htgneL  

 IBCN
 knaBneG
 noisseccA

srebmuN  

 raluceloM
stluser  

1  alunogarteT
I.ps  

 DRSAS etihW
/1581  162BTG  

pb 666  122  732743HM  001  %
ytiralimis  

2 alunogarteT  
I.ps  

 

 DRSAS kcalB
652BTG 0581  

pb 666  122  932743HM  001  %
ytiralimis  

3 alunogarteT  
II.ps  

 dnuorgrednU
 DRSAS

662BTG/3581  

pb 776  522  832743HM   naht eroM
1  %

 ecnereffid
 ta

 ralucelom
.level  
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 5.4 sevih eeb sselgnits fo ngiseD larutcetihcra fo ydutS evitarapmoC  

 erew )HAL( evih nedoow ,dengised sepyt evih tnereffid eerht gnomA

 fo mret ni tsrow erew sevih oobmaB .)HN( sevih larutaN yb dewollof tseb eht

:sretemarap gniwollof  

rg dna tnemhsilbatsE .1.5.4  )syad( ynoloc fo htwo  

 ,eeb sselgnits fo htworg dna tnemhsilbatse no ataD  anogirtodipeL

areficra   tnereffid yltnacifingis erew tnemhsilbatse eht taht delaever seinoloc

 dna 01.4 elbaT( dengised sevih eerht lla gnoma .)1.4 erugiF   

 tnemhsilbatsE :01.4 elbaT sevih tnereffid ni )syad( ynoloc fo htworg dna  

 eviH
 sepyt

 dna
 thgieh  

 syaD
6102( - )71  

  syaD
7102( - )81  

delooP   dna yenoH
  nellop

mc( 3)- 
6102( -17) 

 yenoH  dna
nellop  

mc( 3)-  
7102( - 81 ) 

 
delooP  

oHoM  333.432  666.412  994.422  666.111  522 000.  333.861  
M  1 oH  07 000.  333.93  666.45  07 000.  06 000.  56 000.  
M  2 oH  523 000.  333.663  666.543  333.892  666.144  999.937  

HoM 1 663 000.  663 000.  663 000.  702 000.  512 000.  112 000.  
M1 H1 333.291  666.04  894.611  338.511  333.46  380.09  
M2 H1 381 000.  663 000.  5.472 00  333.822  333.374  338.053  

±mES  965.94  420.13  
 
 

873.78  152.24   

 = DC
50.0  

954.971  
223.211  

 
 
 

SN  869.251  
 
 

 

 retteb demrofrep dnuorg eht morf )1H( teef 5 evoba decalp sevih eht llA

 )oH( dnuorg eht evoba teef 2 ot nosirapmoc ni )01.4 elbaT(   noN erew tub

.yllacitsitats )SN( tnacifingiS  

 erew sepyt evih dna tnemecalp thgieh evih no tceffe noitcaretnI

( tnereffid yltnacifingis 1.4 erugiF dna 01.4 elbaT  sevih oM ni seinoloC .)

 4.422 htiw oH ot nosirapmoc ni syad 663 htiw retteb demrofrep 1H ta decalp

a decalp HB ta regnol deyats seinoloC .syad  oH eht naht )syad 4.611( 1H t

5(  .1H dna oH ta rap ta era oM ni seinoloc fo ecnamrofreP .)syad 6.4  
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 taht devresbo si tI areficra .L   )HAL( 2M ni doirep regnol deyats

 noitarud tsetrohS .syad 52.592 htiw )HN( oM ot nosirapmoc ni syad 380.013

 )evih oobmaB( 1M ni dedrocer syad 85.58 htiw   .)11.4 elbaT(  

 ,eeb sselgnits fo )syad( tnemhsilbatsE :11.4 :elbaT areficra anogirtodipeL  

d ni seinoloc sevih tnereffi  

 eviH
sepyt  

 syaD
)7102(  

  syaD
)8102(  

delooP  
 fo eziS
 rebmahc

mc( 3)- 7102  

 eziS
   rebmahc

mc( 3)- 8102  
oM  761.003  333.092  

 
52.592  333.951  

 
000.022  

M1 761.131  
 

000.04  
 

385.58  719.29  761.26  

M2 000.452  
 

761.663  380.013  333.362  005.754  

mES ± 050.53  289.0   587.16  678.92  
 = DC 50.0  798.621  455.3   SN  61.801  

tnacifingis noN =SN  

 ynoloc lainnerep sa dehsilbatse seinoloc 51 taht dedulcnoc yduts tneserP

 8 htiw tseb dedrocer evih 2M .sevih tnereffid ni decudortni seinoloc 63 fo tuo

 ni )%33.85( 7 yb dewollof ,decudortni seinoloc 21 fo tuo seinoloc )%66.66(

 htiw dedrocer HB .sevih oM in etar tnemhsilbatse ynoloc l  llarevO .

.)a21.4 elbaT( %66.14 sa dedrocer etar tnemhsilbatse  

elbaT   ,eeb sselgnits fo tnemhsilbatse tnec reP :a21.4 areficra anogirtodipeL  

sevih tnereffid ni dehsilbatse seinoloc  

 eviH
sepyt  

 ynoloc fo .oN
 dehsilbatse

  gnirud 6102 - 71  

 ynoloc fo .oN
  dehsilbatse

7102 gnirud - 81  

 fo .on  latoT
 ynoloc
dehsilbatse  

 tnemhsilbatsE
)%(  

oM  6/30  6/40  21/70  33.85  
1M  6/00  6/00  21/00  - 
2M  6/20  6/60  21/80  76.66  

latoT  50 81/  01 81/  51 *63/   
 

 snitraM .la te  i taht detroper osla evah )4002( htroN n -  ,lizarB nretsae

 eaninopileM yb eeb sselgnits eht etacitsemod ot desu erew sknurt eert yltsom



27  
 

.srepeekeeb   eht ,yduts tneserp eht nI ta decalp seinoloc   noitavele rehgih

 .tnacifingis yllacitsitats ton era yeht hguoht retteb demrofrep ylevitarapmoc

ehT  kayaN fo troper eht htiw ecnadrocca ni si gnidnif tneserp eht fo tluser   te

la fo sthgieh gnitsen eht deiduts ohw )2102( .  anogirT  .  taht detroper  yehT  eht

 yb dereffo snoitavele gnitsen  anogirT  tcnitsid yrev dewohs level dnuorg evoba

ewteb %74 fo ecnereferp 11 fo egnar noitavele na ne –  dnuorg eht morf tf 51

0 neewteb elihw , tniop – 6 dna tf 5 – gnar fo tf 01  erew stsen fo %82 ylno se

dnuof . 

 2.5.4 snoisnemid dna noitubirtsid rebmahc nellop dna yenoH  

  dna yenoh delaever tsevrah yenoh gnirud seiduts erutcurts tsen lanretnI

 fo stop nellop areficra anogirtodipeL   eht fo yrehpirep eht no detacol erew

.)51 etalP( rebmahc doorb   nellop dna yenoh fo ezis fo smret ni snoisnemid ehT

 tnereffid ni srebmahc rew sevih  .)01.4 elbaT( tnacifingis non yllacitsitats e

 yats fo noitarud ni devresbo saw pihsnoitaler lanoitroporp yltcerid yllacitsitatS

)01.4 elbaT( evih eht ni noitcudorp yenoh dna .  

 thgieh evih dna sepyt evih tnereffid neewteb ni tceffe noitcaretni ehT

tnemecalp   ton era srebmahc nellop dna yenoh fo ezis eht ot noitaler ni

.)2.4 erugiF dna 01.4 elbaT( yllacitsitats tnacifingis  

 ni elbaliava ton saw erutaretil ,siseht siht fo noitide fo emit eht tA

bmahc nellop dna yenoh fo ezis eht tuoba noitpircsed eht ot noitaler  wen ni re

 ot ecnerefer laicepse htiw sevih  areficra anogirtodipeL  ailartsuA ni ,revewoh

 fo sepyt tnereffid desu srepeekeeb eht ,)raey/evih /gk 1( noitcudorp yenoh rof

 rof xob dengised sevih silartsua aiebelportsuA   eb nac serots yenoh eht taht os

 yenoh rof sngised xoB .erutcurts tsen eht fo tser eht gnigamad tuohtiw dehcaer

 yenoh taht os serots yenoh eht rof tnemtrapmoc etarapes a edivorp noitcudorp

 eht fo saera rehto otni yenoh gnillips tuohtiw devomer eb nac stop  tsen

( lmth.noitcudorpyenoh/ua.moc.eebeissua.www//:sptth ). 



  

                

          

Plate 15d: Opened hive for honey extraction 

 

  

           

Plate 15e: Brood   Chamber  

                                              

                               Plate 15: Internal structure of Lepidotrigona arcifera  colony in Arunachal Pradesh 

Plate 15a: Hive ready to be opened  Plate 15b: Opened hive for honey extraction  

Plate 15c: Honey and pollen chamber                                                                              
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 3.5.4 raey/ )lm( noitcudorp yenoH  

 taht desolcsid b21.4 elbaT ni detneserp ataD   ni noitcudorp yenoh naem

 hcum saw )2M( sevih nedoow  )oM( sevih larutan naht )lm 8.5442( rehgih

 saw noitcudorp yenoh eht ,)1M( sevih oobmab ni tub lm 5.6671 saw hcihw

6102 gnirud )lm 57.1( elbigilgen - 7102 dna 71 -  yenoh eht 7102 ni ,revewoH .81

 )HAL( 2M epyt tilps fo esu ot eud ssel dnuof saw 2M ni noitcudorp  hcihw ni

 saw sevih tnereffid ni noitcudorp yenoh latoT .hgih saw sdnocsba fo etar

 lm 5.3 dna oM ni )%24( lm 1.3353 ,2M ni )%30.85( lm 7.1984 htiw dedrocer

.)b21.4 elbaT( sraey owt revo 1M ni )%40.0(  

 elbaT gnirud sevih tnereffid morf noitcudorp yenoH :b21.4  8102 dna 7102  

Sl  .
.oN  

 seviH   )lm( noitcudorp yenoH  naeM   tnec reP
noitcudorp  7102 - 81  102 6- 71  

10  oM  00.2251  1102 00.  55.6671  22.24  
20  1M  2.2 0 3.1 0 57.1  40.0  
30  2M  7.1021 0 0963 00.  58.5442  30.85  

naeM  21   06.809  7.0091  17.4041   
*  21 gnivah evih hcaE srebmun  

  eht gnirud yllaudividni sevih tnereffid fo ecnamrofrep eht no ataD

 egareva htiw tseb dnuof saw )5 HAL( evih nedoow eht ,8102 dna 7102 sraey

 erew )1HN( dna )4HN( ,)5HN( sevih larutaN .sraey owt revo lm 566 fo dleiy

055 fo dleiy naem a htiw dedrocer   elbaT( ylevitcepser lm 005 dna lm 045 ,lm

 .)31.4  

6102( noisnemid dna sepyt evih tsniaga noitcudorp yenoH :31.4 elbaT -  71
7102 dna - )81  

 

seviH  

7102( seviH - )81  6102( seviH - )71   naeM
 yenoh

noitcudorp  
evih/lm  

 fo noisnemiD
 evih  

)H x B xL(  

 yenoH
noitcudorp
)lm( evih/  

 emaN
 fo
evih  

 noisnemiD
evih fo  

)H x B x L(  

 yenoH
 noitcudorp

)lm( evih/  
3HN  40.5 x 7 x 71  7.0  3HN  40.5 x 7 x 71  06.0  56.0  

6HN  70.5 x 01x 02  4.0  6HN  70.5 x 01x 02  04.0  04.0  

2HN  90.5 x 6 x 81  0.1  2HN  90.5 x 6 x 81  00.053  5.571  

1HB  08  5.7 x  1.0  1HB  5.7 x 08  03.0  2.0  
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Fig 4.1: Interaction effect on establishment and growth in hives on different heights 
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Fig 4.2: Interaction effect on honey and pollen size in hives at different heights 
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4HB  8 x 28  5.0  6HB  8 x 28  02.0  53.0  

2HB  5.6 x 54  6.0  2HB  5.6 x 54  01.0  53.0  

3HAL  5 x 01 x 001  7.0  3HAL  5 x 61 x 06  00.045  03.072  

6HAL  8 x 81 x 04  055  6HAL  8 x 81 x 04  00.076  00.016  

4HAL  5 x 7 x 54  7.0  4HAL   8.01 x 8.89 6 x  00.005  03.052  

4HN  40.6 x 5.8 x 81  084  4HN  40.6 x 5.8 x 81  00.006  00.045  

1HN  4 x 7 x 03  005  1HN  4 x 7 x 03  00.005  00.005  

5HN  7 x 01 x 42  045  5HN  7 x 01 x 42  00.065  00.055  

5HB  8 x 28  5.0  5HB  8 x 28  02.0  53.0  

6HB  5.6 x 54  2.0  4HB  5.6 x 54  04.0  03.0  

3HB  5.7 x 08  3.0  3HB  5.7 x 08  01.0  02.0  

1HAL  5 x 7 x 54  1.0  1HAL  78.5 x 11 x 99  00.066  50.033  

5HAL  8 x 81 x 04  056  5HAL  8 x 81 x 04  00.086  00.566  

2HAL  7 x 81 x 06  2.0  2HAL  5 x 61 x 06  00.046  01.023  

 

 evih tnereffid neewteb ni tceffe noitcaretni ehT  thgieh evih dna sepyt

 yllacitsitats tnacifingis ton era  noitcudorp yenoh eht ot noitaler ni tnemecalp

.)3.4 erugiF(  

 fo noitcudorp yenoh egareva eht yduts tneserp eht nI  anogirtodipeL

areficra     20.711 si noitcudorp evih rep elihw lm 4041 eb ot dedrocer saw

 fo gnidnif eht htiw ytimrofnoc si hcihw ,)b21.4 elbaT( nosaes rep evih/lm

 namhaR .la te   )5102(  yenoh ecudorp seeb sselgnits taht detroper yeht hcihw ni

002 dnuora - .nosaes rep g 005  

ylralimiS  ,  ramuK la te  )2102( . 006 taht detroper -  saw yenoh raey/g 007

 fo noitacitsemod eht morf    detcartxe sinnepidiri alunogarteT   gol ni

 dna noitacilpitlum lufsseccus eht tuoba detroper osla eh dna sevih lacirdnilyc

.ynoloc fo tnemeganam lanosaes  
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 .4.5.4 sevih fo ytilibatrop dna ytilibaruD  

 non fo smret ni sevih tnereffid fo ytilibatrop dna ytilibarud ehT

 ssel deriuqer dna gnildnah ysae elbane ,erutrepa otni tilps /gnikcarc

 2M ,ffo erac dna ecnanetniam laivirt tuohtiw regnol stsal dna ecnanetniam

nom 18.01(  dewollof tseb erew sevih )sht  ni desserpxe )shtnom 31.01( oM yb

 tneuqerf deriuqer )shtnom 17.5( 1M sevih oobmab elihW shtnom fo mret

 yltnacifingis erew stnemtaert eht llA .skcarc eht gnilaes ni ecnanetniam

.)4.4 erugiF dna 41.4 elbaT( tnereffid   

41.4 elbaT  sevih fo )syad( ytilibatrop dna ytilibaruD :  

 eviH
sepyt  

( ytilibaruD shtnom   )
( 6102 - )71  

( ytilibaruD shtnom ) 
7102 - )81  

delooP   & 7102(
)8102  

oM  388.9  383.01  331.01  
M1 334.5  000.6  617.5  
M2 715.9  711.21  718.01  

±mES  289.0  425.0   
 

50.0 = DC  455.3  698.1  
 

 
 

 

 eht htiw dnetxe emos ot detceffa saw sevih tnereffid eht fo ytilibaruD

 eht evoba )1H( teef 5 ta decalp )sevih oobmab( 1M .tnemecalp thgieh evih

 erew stnemtaert eht lla ,revewoH .oH ta decalp esoht naht regnol stsal dnuorg

.tnacifingis yllacitsitats ton  ehT   evih tnereffid neewteb ni tceffe noitcaretni

 tnacifingis era   ytilibarud eht ot noitaler ni tnemecalp thgieh evih dna sepyt

 regnol tsal 1H ta sevih oM fo ytilibarud egareva nA .)51.4 elbaT( yllacitsitats

decalp )oM( esoht naht )shtnom 01.21(   sevih 2M ,ylralimiS .)shtnom1.8( oH ta

 .1H fo taht htiw rap ta si oH ta decalp kayaN  la te  eht deiduts osla )2102( .

fo sthgieh gnitsen  anogirT  .  taht detroper  yehT  dereffo snoitavele gnitsen eht

 yb  anogirT cnereferp tcnitsid yrev dewohs level dnuorg evoba  %74 fo e

11 fo egnar noitavele na neewteb –  neewteb elihw , tniop dnuorg eht morf tf 51

0– 6 dna tf 5 –  ni si hcihw dnuof erew stsen fo %82 ylno segnar fo tf 01

.seiduts tneserp eht htiw ytimrofnoc  
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Fig 4.3: Effect of different heights on honey production 
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yad( ytilibatrop dna ytilibarud no thgieh fo tceffE :51.4 elbaT  sevih fo )s  

 dna  eviH
sepyt thgieh  

  ,syad ( ytilibaruD
6102 - )71  

  ,syad ( ytilibaruD
7102 - )81  

delooP  

oHoM  66.7  66.8  61.8  
M  1 oH  61.5  05.5  33.5  
M  2 oH  30.01  31.21  80.11  

HoM 1 01.21  01.21  01.21  
M1 H1 07.5  05.6  01.6  
M2 H1 00.9  01.21  55.01  

mES ± 83.1  47.0   
 = DC 50.0  SN  86.2   

 

taht devresbo saw ti seiduts eht gniruD   thgilnus tcerid ot serusopxe no

 ralimiS .elbarud ssel erew sevih eht snosaes yniar dna remmus gnirud niar dna

 yb detroper neeb evah sgnidnif  gnopawK la te  detroper  yeht hcihw ni )0102( .

 tuoba elbissop eht   taht dednemmocer yeht hcihw ni tnemecalp evih rof etis

s  tpek eb yam eeb sselgnit raen sa hcus saera deretlehs rednu   semoh –  eht ta

 dna sesuoh fo sadnarev ro srodirroc no ,draykcab mraf eht no  –  tiurf ta

 gnivah aera dedahs eert dna sdrahcro .nus tcerid dna niar morf noitcetorp  

 5.5.4  seinoloc dednocsbA  

 ni dehsilbatse seinoloc neetfif ,hsedarP lahcanurA ni seinoloc 63 fo tuO

6102 gnirud sevih wen - 7102 dna 71 -  fo setaD .dednocsba seinoloc tser dna 81

 fo snosaer nwonk ehT .emas ton erew sdnocsba :ot detubirtta era sdnocsba  

)1   ynoloc lanretni eht gnirotinom elihw evih fo gninepo tneuqerF

.tnempoleved  

)2   .)61 etalP( shtnom remmus toh ta kcarc /tilps ot tneb sevih oobmaB  

)3  .nosaes yniar gnirud niar ot sevih fo tcatnoc tcerid ot serusopxe nO  

)4  dengised ylhserF   ot knirhs dna epor deit eht ffo nekcals evih gol

.seciverc/serussif poleved  

)5   retsag egnaro dna stna erif sa hcus tsep tcesnI  allypoceO

anidgarams . 



Plate 16a: Internal view of absconded 

colony 
Plate 16b: External view of 

absconded colony 

Plate 16: Absconded stingless bee colonies 

Plate 16c: Lepidotrigona arcifera  colonies before absconding in greenhouse 

Plate 16d: Lepidotrigona arcifera  colonies after absconding in greenhouse 
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)6   rof etagitsevni ot tey ,sesaesid ot eud eb dluoc gnidnocsba fo esuaC

.sisongaid esaesid  

,yduts tneserp eht nI   ni  era   devresbo  sdnocsba ynoloc fo sesuac eht

 gnopawK fo sroper  eht htiw  ecnadrocca la te  detroper  yeht hcihw ni )0102( .

 taht  erus ekam dluohs repeekeeb eht revo si noitarepo refsnart ynoloc eht nehw

 fo etis eht taht  dna sdnats eviH .stna yllaicepse tsep fo eerf si evih wen eht

 ytriD .stsep rehto dna stna morf detcetorp ylevitceffe eb dluohs sepor gnignah

 eht fo noisavni eht pots ot desu eb nac sepor no esaerg dna senac ni lio enigne

gnilwarc rehto dna stna yb tsen wen   .stcesni  enod eb dluohs sevih fo tnemecalP

dna sredips ,sdrazil ,stna sa hcus stsep tneverp ot yaw a hcus ni  sredurtni rehto    

.stsen ot ssecca gnivah  

 .6.4  eeb sselgnits fo tceffE areficra anogirtodipeL   otamot no noitanillop

snoitidnoc detcetorp rednu  

ehT   fo laitnetop noitanillop eht wonk ot detcudnoc erew seiduts tneserp

,eeb sselgnits  areficra anogirtodipeL   rednu porc otamot nosaes ffo no

 eht rednu dessucsid era sretemarap tnereffid ehT .noitavitluc detcetorp

:sdaeh gniwollof  

6.4 1.  ytivitca gnigaroF  

 fo etar gnigaroF 1.1.6.4  eht  areficra anogirtodipeL  fo porc gnirewolf no

6 gnirud otamot ht   yraunaJ – 13 ts  8102 dna 7102 ,yraunaJ  

 eht edisni decudortni erew seinoloc eeb sselgnits seiduts eht gniruD

esuohylop   gnineve llit gninrom ylrae morf devresbo saw etar gnigarof dna

 dna )etunim/srewolf 9.6( h 0070 ta gnigarof detrats seeb ehT .)71 etalP( sruoh

 srewolf fo rebmun mumixam ehT .)etunim/srewolf 1.7( h 0071 ta noitassec

0021 ta dedrocer erew seeb eht yb detisiv   eht elihw )etunim/srewolf 4.8( h

 .)61.4 elbaT( )etunim/srewolf 6.6( h 0051 ta dnuof saw etar gnigarof muminim

 .rebmucuc no seeb sselgnits fo ytivitca gnigarof eht deiduts )5102( onezokoR

alimiS .etunim/srewolf 78.1 detisiv seeb sselgnits taht detroper ehS  hgniS ,ylr



Plate 17a: Lepidotrigona arcifera hive placed in greenhouse 

Plate 17b: Artificial feeds on tray being placed on the top of hives in greenhouse 

Plate 17:  Stingless bee hives placed in tomato greenhouse 
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 fo ytivitca gnigarof eht debircsed )8102( nahuahC dna  sinnepidiri alunogarteT

 sselgnits eht yb detisiv erew etunim/srewolf 06.7 detroper yehT .druog hsa no

 sgnidnif tneserP .snoitagitsevni tneserp eht htiw ytimrofnoc ni era hcihw seeb

 dnuof saw  ohlamaR fo gnidnif eht htiw ytiralimis ni la te  detroper ohw )4991( .

 stnalp eno ylno tisiv eeb srekrow ,ycnatsnoc larolf era seeb sselgnits taht

 a no seiceps ylralimiS .)81.4 elbaT( pirt elgnis  irhsajaR , la te  detroper )2102( .

 taht sinnepidiri anogirT  edam   evif ni rewolf nus fo mulatipac a no stisiv 8.35

.setunim  

fo )etunim /srewolf fo rebmuN( etar gnigarof naeM :61.4 elbaT  
areficra anogirtodipeL   srewolf otamot no  

 emiT
)h(  

1R  2R  3R  4R  5R  6R  7R  M nae  

0070  2.9  6.6  6.5  5.5  2.9  5.5  7.6  9.6  
0080  6.6  4.6  2.9  6.5  7.6  4.7  2.9  3.7  
0090  5.7  4.5  01 0.  5.9  9 0.  5.8  5.8  3.8  
0001  5.7  7 0.  2.9  5.7  5.8  5.7  8.7  8.7  
0011  5.8  9 0.  4.5  01  5.8  5.7  2.9  3.8  
0021  5.8  4.5  5.01  5.9  5.9  5.8  5.7  4.8  
0031  2.9  6.7  6.6  01  2.9  5.7  5.7  2.8  
0041  4.5  01  5.01  4.5  5.7  4.8  2.9  0.8  
0051  2.9  5.7  5.8  6.6  2.9  6.5  8.5  4.7  
0061  5.5  5.5  5.5  2.9  2.9  4.6  5.5  6.6  
0071  8 0.  6.6  4.6  2.9  6.5  7.6  4.7  1.7  
naeM  7.7  7 0.  9.7  8 0.  3.8  2.7  6.7  7.7  

=DC 50.0         12.0  
 

2.1.6.4   fo deeps gnigaroF  eht  areficra anogirtodipeL  otamot no  

 fo deeps gnigarof naem no ataD  eht  areficra anogirtodipeL  no

6 gnirud otamot fo porc gnirewolf ht   yraunaJ – 13 ts   delaever 8102 dna7102 naJ

 dewollof )ces 7.9( h 007 ta dedrocer saw rewolf rep tneps emit mumixam taht

neps emit muminim ehT .)ces 4.9( h 0061 yb  009 ta dedrocer saw rewolf rep t

 .druog hsa ni )8102( nahuahC dna hgniS yb devresbo erew stluser ralimiS .h

 taht dnuof yehT  alunogarteT sinnepidiri  no sdnoces 33.4 dneps srekrow   51.4

 namiloS .sdnoces 38.3 saw ti rebmcuc ni revewoH .srewolf no sdnoces la te . 
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 llams yb rewolf emases rep tneps emit egareva taht detroper ohw )3102(

 nosirapmoc ni rewolf /sdnoces 01.23 htiw regnol ylevitaler saw eeb retneprac

 gnigarof naem taht detroper )5102( onezokoR ,revewoH .eeb yenoh fo taht ot

 yb rewolf /)s( dnoces ,deeps eT alunogart  .sdnoces 62.03 saw rebmucuc no .ps  

 fo )rewolf/tneps emit( deeps gnigarof naeM :71.4 :elbaT  anogirtodipeL
areficra   srewolf otamot no  

 emiT
)h(  

1R  2R  3R  4R  5R  6R  7R  M nae  

0070  2.9  0.9  7.01  9.01  2.9  5.01  9.8  7.9  
0080  0.9  3.9  2.9  7.01  9.8  1.8  2.9  2.9  
0090  0.8  4.5  7.5  0.6  3.6  6.6  0.7  4.6  
0001  0.8  5.8  2.9  0.8  0.7  0.8  6.7  0.8  
0011  0.7  6.6  4.5  0.6  0.7  0.8  2.9  0.7  
0021  0.7  4.5  7.5  3.6  3.6  0.7  0.8  5.6  
0031  2.9  8.7  0.9  0.6  2.9  1.7  0.8  0.8  
0041  4.5  0.6  7.5  4.5  0.8  1.7  2.9  6.6  
0051  2.9  0.8  0.7  0.9  2.9  17.01  3.01  0.9  
0061  9.01  9.01  9.01  2.9  2.9  3.9  5.5  4.9  
0071  5.7  0.9  3.9  2.9  7.01  9.8  1.8  9.8  
naeM  2.8  8.7  9.7  8.7  2.8  3.8  2.8   

=DC 50.0         15.0  
 

3.1.6.4   fo ecnadnuba lanruiD areficra anogirtodipeL  

 eeb sselgnits fo ecnadnuba lanruiD areficra anogirtodipeL   saw

 ytivitca mumixam ehT .8102 dna 7102 yraunaJ fo htnom eht gnirud devresbo

008 ta dedrocer saw seeb fo - 0001 ,h 009 -  ehT .)setunim 01 / seeb 02.1( h0021

 ni si hcihw h 0071otpu h 0031 ta gnisaerced detrats seeb eht fo ytivitca

mrofnoc  eht devresbo ohw )8102( nahuahC dna hgniS fo stluser eht htiw yti

 eht taht dedulcnoc dna druog hsa no seeb sselgnits fo ecnadnuba evitaler

 ylrae gnirud mumixam dna sruoh gninrom eht ni detrats seeb eht fo ytivitca

tca eht ni esaerced yb dewollof sruoh noon  .sruoh gnineve ylrae ni ytivi

 ni seeb sselgnits fo ecnadnuba lanruid detroper )8102( suomynonA ,ylralimiS

 muminim dna sruoh gninrom eht ni mumixam saw avaug dna rebmucuc ,ihctil



08  
 

 tneserp eht htiw ytimrofnoc ni si hcihw yad eht fo sruoh gnineve eht ni

tsevni  .snoitagi  

 elbaT  fo ecnadnuba lanruiD :81.4 areficra anogirtodipeL   otamot no
 srewolf  

)h( emiT  1R  2R  3R  4R  5R  M nae  
0060 - 007  00.1  00.1  00.1  00.1  00.1  00.1  

070 0- 008  00.1  00.1  00.1  00.1  00.1  00.1  
0080 - 009  00.1  00.2  00.1  00.1  00.1  02.1  

009 - 0001  00.1  00.1  00.1  00.1  00.1  00.1  
0001 - 0011  00.1  00.1  00.1  00.2  00.1  02.1  
0011 - 0021  00.1  00.1  00.2  00.1  00.1  02.1  
0021 - 0031  00.1  00.1  00.2  00.1  00.1  02.1  
0031 - 0041  00.1  00.1  00.1  00.1  00.1  00.1  
0041 - 0051  00.1  00.1  00.1  00.1  00.1  00.1  
0051 - 0061  00.1  00.1  00.1  00.1  00.1  00.1  
0061 - 0071  00.1  00.1  00.1  00.1  00.1  00.1  

naeM  00.1  02.1  03.1  02.1  00.1   
=DC 50.0       11.0  

 

          sgnidnif eht htiw  ecnadrocca ni ton si  sgnidnif tneserp  eht fo tluser ehT

 raiC fo .la te   taht  detroper ohw )3102( alunogarteT   ( redeef eht  referp  ps

 eht fo tnorf ni yltcerid  era hcihw ,dnuorg eht  evoba m1 detacol  )ecruos doof

 tsom eht si ecnatsid m1 ro tseraen taht detroper osla raiC .gninepo evih

 esuohneerg eht ni ,saerehW  .ecruos doof rof ecnatsid derreferp anogirtodipeL  

areficra     fo gnirewolf eht gnirud dnuorg eht evoba m1 ta gnah erew sevih owt

 erew noitalupop gnigarof fo ezis eht ,eseht gnivah fo etipseD .porc otamot

 illetraB ,ylralimiS .)81.4 elbaT( yltnacs dedrocer la te  taht detroper )4102( .

ataicsafirdauq anopileM   eht morf shtnom 6 rewolf otamot fo rehtna no dednal

 taht detroper )9991( draeH ,saerehW .esuohneerg eht ni decudortni fo etad

 h 01 htiw derapmoc sa yad rep h 7 fo doirep naem a rof degarof seeb sselgnits

.seeb yenoh rof  
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6.4 .4.1.   eht fo emit noitassec dna noitaitinI  areficra anogirtodipeL  

 no ataD  eht fo emit noitassec dna noitaitini  areficra anogirtodipeL  ni

 seeb eht taht delaever hcihw dedrocer saw shtnom retniw gnirud esuohneerg

desaec ytivitca eht dna h 5460 ta gnigarof detrats   elbaT( ylevitcepser h 1561 ta

 dna rebmucuc no )8102( suomynonA yb deniatbo erew stluser ralimiS .)91.4

 rieht desaec dna sruoh gninrom eht ni ytivitca rieht detrats seeb ehT .ihctil

.sruoh gnineve etal ni ytivitca   ytimixorp ni osla era stluser tneserp ehT  eht htiw

 fo sgnidnif  dna )h 6260( noitaitini eht detroper ohw ,)5102( onezokoR

,eeb sselgnits eht fo emit )h 7461( noitassec  sinnepidiri alunogarteT   rednu

.snoitidnoc nepo  

 elbaT  fo ytivitca noitassec dna noitaitinI  :91.4  areficra anogirtodipeL  ni
esuohneerg  

oN.S  rotanilloP  noitaitinI  )h(  noitasseC  )h(  

10  

areficra anogirtodipeL  

2360  2261  

20  0070  5561  

30  5360  5071  

40  5460  5261  

50  5160  9461  

naeM   5460  1561  

 

5.1.6.4  sniarg nellop esooL  

 sregarof eht fo ydob eht no devresbo erew sniarg nellop esool no ataD

 taht delaever hcihw areficra.L   no sniarg nellop esool fo srebmun 0832 seirrac

 )8102( nahuahC dna hgniS yb edam erew snoitagitsevni ralimiS .ydob rieht

 ni sniarg nellop 0921 detroper ohw .druog hsa dna rebmucuc  
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 6.1.6.4 ycneiciffe noitanilloP  

 fo ycneiciffe noitanilloP areficra .L   porc otamot no detaluclac saw

 dna hgniS .3 eb ot dnuof saw hcihw snoitidnoc esuohneerg rednu nworg

8102( nahuahC detaluclac )8102( suomynonA ;)  fe noitanillop eht  fo ycneicif

 saw xedni noitanillop ehT .ihctil dna rebmucuc ,druog hsa no eeb sselgnits

.otamot ni xedni noitanillop eht naht rehgih si hcihw 42 eb ot detaluclac  

 7.1.6.4 ytivitca eeb rof gnirotinom srewolF  

gnihsiurb rewolf fo smret ni ytivitca eeb ehT   otamot ehT .dedrocer saw

 tuo dnif ot yllausiv devresbo erew stnalp deggat no detisiv seeb erehw srewolf

 erew sesiurb etib fo sngis oN .enoc rewolf eht no sesiurb etib elbisiv  devresbo

eb eht yb detisiv erew taht stnalp deggat fo senoc rewolf otamot eht no  .se

 yb deniatbo erew stluser ralimiS .)4002( onamA   fo noitanillop porc deiduts eH

 seeb sselgnits eht taht dnuof eH .snoitidnoc esuohneerg rednu sporc tnereffid

.otamot fo srewolf eht fo %28 tuoba detisiv  

 7.4 dleiy dna tsevrah yrreb otamoT  

 eeb sselgnits htiw esuohneerg ni tnalp otamot fo dleiy egareva ehT

 .8102 dna 7102 gnirud )g 11.0501( noitidnoc nepo naht rehgih si )g 36.7431(

 7102 gnirud )g 17.0331( 2T htiw rap ta si )g 36.7431( 1T fo dleiy egareva ehT

erg rednu tnalp rep dleiY .8102 dna  nepo fo taht naht rehgih saw esuohne

 esuohneerg eht ni stnalp eht fo ytivegnol gnitiurf dna gniworg ot eud noitidnoc

ehT .)6.4 dna 5.4 erugiF dna 02.4 elbaT(  tneserp eht fo stluser  snoitagitsevni  

 dial ohw )4002( onamA fo stluser eht htiw ytimixorp ni era  ni stnemirepxe

devresbo eH .snoitidnoc esuohneerg rednu otamot fo noitanillop eht rof napaJ  

 si tes tiurf eht tub srewolf otamot fo srebmun egral detisiv seeb sselgnits taht

 sotnaS ,revewoH .stnalp detanillop latot fo %8 ylno la te  derapmoc )a4002( .

anillop  ssenevitceffe noit ataicsafirdauq .anopileM fo   dna arefillem sipA  hcae(  

m 68 a ni seiceps 2 reivaeh ,reggib erew seotamot taht dnuof dna ,)esuohneerg  
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 elbaT  ,eeb sselgnits fo tceffE :02.4  areficra anogirtodipeL nillop  no noita
esuohneerg ni dleiy otamot  

tnalP  

.oN  

7102  8102  

lortnoC  
  sselgnitS

 eeb
noitanillop  

 nepO
 noitanillop

noitidnoc  
lortnoC  

  sselgnitS
 eeb

noitanillop  

 nepO
 noitanillop

noitidnoc  
1 ts  tnalp  0451  0031  0011  0411  0531  0121  

2 dn  

tnalp  
0721  0751  0521  0541  0041  007  

3 dr  

tnalp  
0201  0231  009  0651  0031  0011  

4 ht  

tnalp  
0041  0021  0511  0561  0411  0501  

5 ht  

tnalp  
0371  0551  057  0801  0551  0511  

6 ht  

tnalp  
0121  0341  0511  0611  0531  0401  

7 ht   

tnalp  
0321  0031  0111  0911  0011  0501  

naeM  58.2431  24.1831  75.8501  175.8131  758.2131  766.1401  

VC  397.41    031.51    

mES ± 305.07    340.07    
 = DC

50.0  
487.342    491.242    

 

 yb noitanillop gniwollof sdees erom dah dna ataicsafirdauq .M   ot derapmoc  .A

arefillem .  ni rehgih saw tnalp rep dleiy eht taht devresbo yduts tneserp ehT

tnemeerga ni si gnidnif tneserP .snoitidnoc esuohneerg fo esac   eht htiw

 otreblauG fo sgnidnif la te  fo ecnamrofrep eht taht detroper ohw )7002( .

uohylop ni roirepus yllacitsitats saw otamot  nepo ot derapmoc noitavitluc es

 yeht sa )5002( yersA dna hgniS yb deniatbo erew stluser ralimiS .noitidnoc

 derapmoc sesuoh ylop ni sporc otamot tnellecxe dnuof .noitidnoc nepo ot  
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Fig 4.5: Effect of  pollination on tomato yield under greenhouse conditions 2017 
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1.7.4  dleiy latoT  

 )1T( eeb sselgnits htiw esuohneerg ni dleiy otamot egarevA  2.42 saw

w esuohneerG .tolp/gk  9.32 )2T( seeb sselgnits tuohti  nepo dna tolp/gk

 esuoh neerg ni dleiy otamot egarevA .tolp/gk 9.81 dedleiy )3T( tnalp detanillop

 seeb sselgnits tuohtiw esuohneerG .ah/not 7.701 saw )1T( eeb sselgnits htiw

 .ah/not 4.601 )2T( .ah/not 48 dedleiy )3T(  tnalp detanillop nepo dna  
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NOISULCNOC DNA YRAMMUS  

“ ,deltitne noitagitsevni tneserp ehT  rieht dna seeb sselgnits no seidutS

( otamot ni noitazilitu mutnelucse nocisrepocyL ) yeliaB  ”noitcudorp   erew

6102 gnirud tuo deirrac - maimU ,RACI ta yrotarobal eht ni 8102  ayalahgeM ,

 dna hsedarP lahcanurA ni dleif dna  laruR dna secneicS larutlucirgA fo loohcS

 ,amehpizdeM supmaC ytisrevinU dnalagaN ,tnempoleveD .aidnI  

 dna dnalagaN fo sedutitla tnereffid morf seinoloc eeb sselgnits ehT

rP lahcanurA fo tcirtsid irisnabuS reppU  rieht dna detcelloc erew hseda

 .detcudnoc saw ymonoxat ralucelom dna lanoitidart yb noitacifitnedi

 deraer ehT .noitacitsemod rieht rof detset saw sevih wen fo noitazidradnatS

 fo seinoloc areficra anogirtodipeL   porc otamot fo noitanillop ni desu erew
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 eht taht delaever stluser tneserp ehT .tnereffid yltnacifingis erew noitidnoc
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AVONA  Ia  noitacilper htiw rotcaf owT : dna tnemhsilbatse rof   ynoloc fo htworg
6102( - )71  

YRAMMUS     oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  307  8901  1081  

egarevA  3333333.432  663  7661.003  
ecnairaV  333333.4686  1 769.6497  

    1M        

tnuoC  3 3 6 
muS  012  775  787  

egarevA  07  3333.291  7661.131  
ecnairaV  0091  33.63641  71.40111  

    2M        

tnuoC  3 3 6 
muS  579  084  5541  

egarevA  523  061  5.242  
ecnairaV  5221  00691  5.79461  

    latoT        

tnuoC  9 9 
 muS  8881  5512  
 egarevA  8777777.902  4444.932  
 ecnairaV  44496.82051  35.46771  
  

AVONA  
       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  
elpmaS  11111.36588  2 65.18244  644700.6  765510.0  492588.3  

snmuloC  5.0693  1 5.0693  3735.0  926774.0  522747.4  
noitcaretnI  33333.92358  2 76.46624  290887.5  883710.0  492588.3  

nihtiW  33333.35488  21  111.1737  
   

       latoT  8772.603662  71          

 

 

 



ii  
 

AVONA  Ib  rebmahc nellop dna yenoh fo ezis rof noitacilper htiw rotcaf owT :
6102( - )71  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  533  126  659  

egarevA  7666.111  702  3333.951  
ecnairaV  333.8571  36  760.5543  

    1M        

tnuoC  3 3 6 
muS  012  5.743  5.755  

egarevA  07  3333338.511  76619.29  
ecnairaV  001  333385.9865  240.6492  

    2M        

tnuoC  3 3 6 
muS  598  586  0851  

egarevA  3333.892  3333333.822  3333.362  
ecnairaV  33.80073  33333.80829  76.69335  

    latoT        

tnuoC  9 9 
 muS  0441  5.3561  
 egarevA  061  2222227.381  
 ecnairaV  52.60802  44960.81372  
  

AVONA  
       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  
elpmaS  30.83588  2 10.96244  757239.1  522781.0  492588.3  

snmuloC  743.2352  1 743.2352  165011.0  342547.0  522747.4  
noitcaretnI  63.10612  2 86.00801  155174.0  221536.0  492588.3  

nihtiW  2.558472  21  6.40922  
   

       latoT  9.625783  71          

 

 

 



iii  
 

AVONA  Ic  : rof noitacilper htiw rotcaf owT  6102( noitcudorp yenoh - )71  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  1.153  0251  1.1781  

egarevA  3333330.711  7666.605  58.113  
ecnairaV  33321.50704  3333.339  26.99126  

    1M        

tnuoC  3 3 6 
muS  2.1  1 2.2  

egarevA  4.0  333333.0  766663.0  
ecnairaV  70.0  333320.0  766830.0  

    2M        

tnuoC  3 3 6 
muS  4.155  3.056  7.1021  

egarevA  8.381  7667.612  3382.002  
ecnairaV  38.675001  3.867041  11.46869  

    latoT        

tnuoC  9 9 
 muS  7.309  3.1712  
 egarevA  1111114.001  6552.142  
 ecnairaV  11195.28714  87.23838  
  

AVONA  
       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  3323.178892  2 7.534941  924861.3  845870.0  492588.3  
snmuloC  98802.76298  1 12.76298  7298.1  330491.0  522747.4  

noitcaretnI  1102.480041  2 1.24007  770584.1  692562.0  492588.3  
nihtiW  7644.769565  21  59.36174  

   
       latoT  81.0914901  71          

 

 

 



vi  
 

AVONA  Id  sevih fo elbatrop dna ytilibarud rof noitacilper htiw rotcaf owT :
6102( - )71  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  32  3.63  3.95  

egarevA  766666666.7  1.21  333388.9  
ecnairaV  33333333.41  10.0  76336.11  

    1M        

tnuoC  3 3 6 
muS  5.51  1.71  6.23  

egarevA  766666661.5  7.5  333334.5  
ecnairaV  333333380.1  70.0  766645.0  

    2M        

tnuoC  3 3 6 
muS  1.03  72  1.75  

egarevA  33333330.01  9 766615.9  
ecnairaV  33333302.21  7 766100.8  

    latoT        

tnuoC  9 9 
 muS  6.86  4.08  
 egarevA  222222226.7  333339.8  
 ecnairaV  44449643.11  5254.9  
  

AVONA  
       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  11111122.37  2 65016.63  553033.6  672310.0  492588.3  
snmuloC  655555537.7  1 655537.7  65733.1  79962.0  522747.4  

noitcaretnI  44444477.32  2 22788.11  724550.2  657071.0  492588.3  
nihtiW  4.96  21  333387.5  

   
       latoT  1111131.471  71          

 

 

 



v 
 

AVONA  II a:  noitacilper htiw rotcaf owT  rof dna tnemhsilbatse  ynoloc fo htworg  

7102( - )81  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  446  8901  2471  

egarevA  7666666.412  663  3333.092  
ecnairaV  33333.09171  1 70.74731  

    1M        

tnuoC  3 3 6 
muS  811  221  042  

egarevA  33333333.93  76666.04  04  
ecnairaV  33333333.62  3333.401  8.25  

    2M        

tnuoC  3 3 6 
muS  9901  8901  7912  

egarevA  3333333.663  663  7661.663  
ecnairaV  333333333.2  1 766663.1  

    latoT        

tnuoC  9 9 
 muS  1681  8132  
 egarevA  8777777.602  6555.752  
 ecnairaV  44449.88342  30.78462  
 

 

AVONA  

       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  3333.406943  2 2.208471  83635.06  E83.5 - 70  492588.3  

snmuloC  22227.20611  1 27.20611  181810.4  11860.0  522747.4  

noitcaretnI  87777.25722  2 93.67311  997939.3  773840.0  492588.3  

nihtiW  76666.05643  21  655.7882  

   
       latoT  5.016814  71          



iv  
 

AVONA  II b  rebmahc nellop dna yenoh fo ezis rof noitacilper htiw rotcaf owT :

7102( - )81  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  576  546  0231  

egarevA  522  512  022  
ecnairaV  5722  52  059  

    1M        

tnuoC  3 3 6 
muS  081  391  373  

egarevA  06  33333333.46  76661.26  
ecnairaV  001  33333333.61  76661.25  

    2M        

tnuoC  3 3 6 
muS  5231  0241  5472  

egarevA  7666.144  3333333.374  5.754  
ecnairaV  33.80391  33333.80401  5.78121  

    latoT        

tnuoC  9 9 
 muS  0812  8522  
 egarevA  2222.242  9888888.052  
 ecnairaV  96.00923  11111.20743  
 

 

AVONA  

       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  1.212574  2 1.606732  47663.44  E68.2 - 60  492588.3  

snmuloC  833  1 833  311360.0  398508.0  522747.4  

noitcaretnI  333.4431  2 7661.276  15521.0  91388.0  492588.3  

nihtiW  66246  21  5.5535  

   
       latoT  4.061145  71          



iiv  
 

AVONA  II c  noitacilper htiw rotcaf owT : yenoh rof  noitcudorp  7102( - )81  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  153  0661  1102  

egarevA  711  3333333.355  7661.533  
ecnairaV  67.61704  333333.3352  70.61447  

    1M        

tnuoC  3 3 6 
muS  6.0  7.0  3.1  

egarevA  2.0  333333332.0  766612.0  
ecnairaV  10.0  333333320.0  766310.0  

    2M        

tnuoC  3 3 6 
muS  0171  0891  0963  

egarevA  075  066  516  
ecnairaV  0097  004  0575  

    latoT        

tnuoC  9 9 
 muS  6.1602  7.0463  
 egarevA  7660.922  2222225.404  
 ecnairaV  6.49008  44910.70849  
  

AVONA  

       fo ecruoS

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  3196311  2 7.654865  75361.66  E3.3 - 70  492588.3  

snmuloC  9.035831  1 9.035831  38321.61  317100.0  522747.4  

noitcaretnI  2.991951  2 26.99597  427462.9  886300.0  492588.3  

nihtiW  3.001301  21  886.1958  

   
       latoT  4477351  71          



iiiv  
 

AVONA  II d  htiw rotcaf owT :  sevih fo elbatrop dna ytilibarud rof noitacilper

7102( - )81  

YRAMMUS  oH  1H  latoT  
oM        

tnuoC  3 3 6 
muS  82  3.63  3.46  

egarevA  333333.9  1.21  76617.01  
ecnairaV  333333.9  10.0  766330.6  

    1M        

tnuoC  3 3 6 
muS  5.61  1.71  6.33  

egarevA  5.5  7.5  6.5  
ecnairaV  52.0  70.0  41.0  

    2M        

tnuoC  3 3 6 
muS  4.63  72  4.36  

egarevA  33331.21  9 76665.01  
ecnairaV  333320.0  7 766457.5  

    latoT        

tnuoC  9 9 
 muS  9.08  4.08  
 egarevA  988889.8  333333339.8  
 ecnairaV  16817.01  5254.9  
  

AVONA  

       ecruoS  fo

noitairaV  SS  fd  SM  F P- eulav  tirc F  

elpmaS  1147.101  2 65078.05  54192.81  722000.0  492588.3  

snmuloC  988310.0  1 988310.0  499400.0  628449.0  522747.4  

noitcaretnI  44452.62  2 22721.31  631027.4  47030.0  492588.3  

nihtiW  33373.33  21  111187.2  

   
       latoT  8283.161  71          

 



 

xi  
 

III AVONA a  elgniS : rotcaF  AVONA   no m  nosaes/tnalp rep dleiy otamot nae

6102( - )71  

 

 

 

     
     YRAMMUS  

    spuorG  tnuoC  muS  egarevA  ecnairaV  
 esuoh neerg  dellortnoC  7 0049  341758.2431  25908.32355  
  eeb  sselgnits htiw esuoh neerg  7 0769  175824.1831  83259.08391  

noitidnoc nepO  7 0147  924175.8501  83259.08692  

     
       AVONA  

      noitairaV fo ecruoS  SS  fd  SM  F P- eulav  tirc F  
spuorG neewteB  76.662534  2 3333.336712  3786452.6  166800.0  755455.3  

spuorG nihtiW  92.413626  81  1832.59743  
   

       latoT  1851601  02          

       
       VC  961397.41  

     MES  435305.07  
     %5 DC  13487.342  
     

       
       



x 
 

III AVONA b rotcaF elgniS :   AVONA    no m rep dleiy otamot nae   nosaes/tnalp

7102( - 81 ) 

 

YRAMMUS  
      spuorG  tnuoC  muS  egarevA  ecnairaV  

    neerg  dellortnoC
esuoh  7 0329  924175.8131  916.74625  

     htiw esuoh neerg
eeb  sselgnits  7 0919  341758.2131  341.75632  

  noitidnoc nepO  7 0037  341758.2401  18.32762  
  

       
       AVONA  

      noitairaV fo ecruoS  SS        fd  SM  F P- eulav  tirc F  
spuorG neewteB  83.255743  2 5091.677371  8830060.5  340810.0  755455.3  

spuorG nihtiW  34.171816  81  41758.24343  
   

       latoT  18.327569  02          

       VC  269031.51  
     MES  817340.07  
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