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|̂ßýlû 
qìýñú ìÇBèÏú:||Oõèýl ìBøýBó OPpAKéõüýl Úrë| @æÿ|oðãýò| ÞíBó Gú ìñËõoAuP×Bkû Aq @ðùB koAüXBk âéú|øBÿ OpüLéõüýl ÎÛýî Gú oô} ÒýpAèÛBüþ WùQ

ìÏpÖþ Gú uBìBðú|øBÿ Kpôoyþ cBürAøíýQ AuQ. ølÙ:OÏýýò yõá cpAoOþ Gùýñú GpAÿ AèÛBÿ OPpAKéõüýlÿ koÚrë| @æÿ|oðãýò| ÞíBó GB OBCÞýl GpAðlAqû
Ohíà Gõk. oô} ÞBo:Gú Aüò ìñËõo, uú yõá|øBÿ âpìBüþ C°82, 03 ô23, Gú ìlR 1, 5 ô01 kÚýÛú ôkoqìBó|øBÿ 54, 55, 56, 57 ô58 uBÎQ —
koWú Kw Aq èÛBf Gpkôâpôû GB AðlAqû Ohíßþ ìP×BôR (mm21/0 ± 2/4 ô02/0 ± 5/5 ) kokìBÿ AðßõGBuýõó  |C°|11 AÎíBë âpkül. ko¾l AèÛBÿ
OPpAKéõüýlÿ koæoôøBÿ kAoAÿ yñBÿ ÖÏBë GB AuP×Bkû Aq uñX{ AGÏBk âéHõèþ ôðýrOÏlAk ìñBÆÜ uBqìBó køñlû øvPßþ OÏýýò yl. GB OõWú Gú ko¾l
GBqìBðlâþ OB ìpcéú yñBÿ ÖÏBë, GBqkû OPpAKéõüýlÿ OÏýýò yl.ðPBüY:||ko¾l AèÛBÿ OPpAKéõüýlÿ koâpôû Ohíßþ GBæÿ mm|5 koìdlôkû| 81 OB 96%
ôkoâpôû Ohíßþ qüpmm5 koâvPpû| 81 Aèþ 67% Gõk. GBæOpüò GBqkû OPpAKéõüýlÿ koâpôû Ohíßþ Gý{ Aq mm5 (31%) GB yõá cpAoOþ |C|°82,
Gú ìlR 01 kÚýÛú ô56 uBÎQ — koWú Kw Aq èÛBf ôkoâpôû Ohíßþ qüpmm5 GB yõá| cpAoOþ  |C|°82, Gú ìlR 5 kÚýÛú ô57 uBÎQ — koWú Kw Aq
èÛBf (7%) cB¾ê yl. ðPýXú| âýpÿ ðùBüþ:Aâp̂ú AèÛBÿ OPpAKéõüýlÿ koÚrë| @æÿ oðãýò| ÞíBó  Ký{ Aq Aüò AðXBï ylû AuQ AìB ðPBüY Aüò OdÛýÜ GpAÿ
Aôèýò GBoðzBó kAk Þú GBqkû OPpAKéõüýlÿ Îçôû GpìõAok ìpOHÈ GB yõá, ìPBCSpAq ÚÇpOhíà ìõèlüò AuQ. 
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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
Kéþ|Kéõüýlÿ Gú kAoA Gõkó Gý{ Aqkô upÿ Þpôìõqôï koøpuéõë AÆçÝ
ìþ|yõk Þú Gú ÆõoÆHýÏþ koGpgþ ìõWõkAR ÎílOB« âýBøBó oj ìþ|køl.
GB Aüò ôWõk, GpôqAüò Klülû (Kéþ Kéõüýlÿ) koWBðõoAó ÎílOB« Gú ÆpüÜ
ìƒ¿ƒñƒõÎƒþ AèƒÛƒB ìƒþ|yõk. ôütâþ|øBÿ gBÁ @GrüBó ðËýpÚBGéýQ Odíê
uƒÇƒõf ìƒhƒPéØ Kéõüýlÿ, èÛBf gBoWþ, kôoû oyl ðvHPB« ÞõOBû ô cXî
GƒBæÿ âƒBìƒQ|øƒBÿ| AuƒPƒdƒ¿Bèþ koøpkôoû OßTýpìñXpGú OõuÏú GýzPp
kuƒPƒßƒBoÿ|øBÿ Þpôìõqôìþ ko@GrüBó Gú ôütû ìBøýBó ylû AuQ. Klülû
GéõÕ Wñvþ üßþ Aqìùî Opüò ìzßçR Kpôo}|køñlâBó @GrüBó g¿õ¾B«
ìƒBøýBó upk@Gþ AuQ. GéõÕ Wñvþ ko@qAkìBøýBó ìñXpGú ÞBø{ oyl
(42), ÞƒBøƒ{ ìƒÛƒBôìƒQ koGƒpAGƒpÎõAìê GýíBoürA, ÞBø{ Þý×ýQ æyú ô
oðãlAðú|øBÿ ìõWõk koGBÖQ|øB ìþ|yõk. Îçôû GpAüò, O×BôR oyl ôAGvPú
Gú WñvýQ koGvýBoÿ AqìBøýBó (ðËýp@qAkìBøýBó) Gú ASHBR ouýlû AuQ
(01), èƒnA Oƒõèýl ô Kpôo} ìBøýBó ÎÛýî  Gú kèýê cnÙ ÞBìê GéõÕ ko@ðùB
ìÇéõJ AuQ (7). Oõèýl ìBøýBó OpüLéõüýl, oô} OXBoÿ ÎÛýî|uBqÿ ko
ìBøýBó upk@Gþ g¿õ¾B«  Úrë| @æÿ|oðãýò| ÞíBó AuQ. kô oô} A¾éþ GpAÿ
Oƒõèƒýƒl ìƒBøƒýƒBó OƒpüƒLéƒõüƒýƒl, oô} AèƒÛƒBüƒþ (ìƒvƒPƒÛƒýî) ô ÒƒýƒpAèƒÛƒBüƒþ
(Òƒýƒƒp|ìvPÛýƒî) AuƒQ (12). kooô} AèÛƒBüƒþ, GƒB AuP×ƒBkû Aqyƒõá|øƒBÿ

ìdýÇþ ðvHQ Gú AcPHBx âõǜú ÚÇHþ AÚlAï ylû ô AqAüò ÆpüÜ, AðõAÑ
OpüLéõüýl (|n3| Þpôìõqôìþ) Oõèýl ìþ|yõk. ôAÂe AuQ Þú koAüò oô},
GƒƒBqkû OƒƒpüƒLéƒƒõüýƒlÿ øíƒõAoû 001% ðHƒõkû ô ko¾ƒlÿ AqðPƒBZ kAoAÿ Îƒlk
Þpôìõqôìþ ÒýpìÇéõJ øvPñl. kooô} küãp, GB AuP×Bkû Aqyõá|øBÿ
ìƒdƒýƒÇƒþ koôøéƒú Aôë ðƒvHQ Gú Oõèýl AðõAÑ OPpAKéõüýl AÚlAï ìþ|yõk ô
uƒLƒw GB @ìýr} AÖpAk OPpAKéõüýl GB ôAèlüò küLéõüýl, AðõAÑ OpüLéõüýl Gú
oô} ÒƒýƒpAèƒÛƒBüƒþ Oƒõèƒýƒl ìƒþ|yƒõk (12,31,7). kogƒBoZ AqÞƒzõoOõèýl
æüƒò|øƒBÿ OƒXƒBoÿ Aqâéú|øBÿ OPpAKéõüýl Úrë| @æÿ oðãýò| ÞíBó AquBèýBó
ânyPú @ÒBqylû AuQ Þú ølÙ AqOõuÏú @ðùB, Oõèýl ìBøýBó OpüLéõüýl ko
ìÛýBx OXBoÿ AuQ (51). øí̀ñýò Aqâéú OPpAKéõüýl ìþ|OõAó Aqüà ìñHÐ
GƒBèƒÛƒõû GƒpAÿ AuƒPƒ×ƒBkû kouƒÇƒõf küƒãƒpKéƒõüƒýƒlÿ ìƒTƒê KƒñƒPƒB, øƒãrA,
øLPBKéõüýlÿ ðBï Gpk (11). Aâp̂ú AìßBó AèÛBÿ Kéõüýlÿ GB AuP×Bkû AqAðõAÑ
yƒõá|øƒBÿ yƒýƒíƒýBüþ, AèßPpüßþ ô ÖzBoøýloôAuPBOýà ôWõk kAok, AìB
AuP×Bkû Aqyõá|øBÿ kìBüþ g¿õ¾B« yõá âpìBüþ GpAÿ @qAkìBøýBó GñB Gú
kæüéƒþ ðƒËƒýƒpuƒùõèQ ÞBoGpk ô ÚBGéýQ AÎíBë GpcXî GBæüþ AqOhî|øB,
ìƒpuƒõï|Oƒpüƒò oô} ìdvõJ ìþ|||yõk (7,6). ìõÖÛýQ AèÛBÿ Kéõüýlÿ,
OƒBGƒÐ yƒpAüƒÈ ìƒdƒýƒÇƒþ ô ôüƒtâƒþ|øƒBÿ ôAèƒlüò AuQ ô Gú kèýê AgPçÙ
cvBuýQ koOhî|øBÿ Gýò ðtAk ô âõðú|øBÿ ðrküà, yõá|øBÿ ìhPé×þ
GpAÿ AüXBk ðPBüY Gùýñú ìõok AuP×Bkû ÚpAoìþ| âýpðl. AqAüò|oô, OBÞñõó ðPBüY
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ìP×ƒBôOƒþ koAüƒò g¿õÁ cPþ GpAÿ üà âõðú ârAo} ylû AuQ (02).
øí̀ñýƒò Oç}|øƒB Gƒú ìñƒËƒõoGùýñƒú uƒBqÿ oô}|øƒB ̂ú koqìýñú AèÛBÿ
OPƒpAKéƒõüýlÿ (41) ô ̂ú koqìýñú Oõèýl ìBøýBó OpüLéõüýl (32) øí̀ñBó
AkAìƒú kAok. koqìýñƒú OÏýýƒò yƒõá Gùýñƒú GƒpAÿ AèÛƒBÿ OPƒpAKéƒõüýƒlÿ ko
âƒõðƒú|øBÿ ìhPéØ @qAkìBøýBó g¿õ¾B« Úrë| @æÿ|oðãýò| ÞíBó kogBoZ Aq
Þƒzƒõo(02,41,4,2) ìƒÇƒBèƒÏƒBOƒþ ìƒñPzpylû AuQ. AìB OBÞñõó OñùB üà
ârAo} Îéíþ kokAgê ÞzõoGú Gpouþ yõá cpAoOþ Gùýñú GpAÿ AèÛBÿ
OPpAKéõüýlÿ koÚrë| @æÿ|oðãýò| ÞíBó AyBoû Þpkû AuQ (61). koøýa üà Aq
Aüò ìÇBèÏBR, AðlAqû Ohíà Gú ÎñõAó üà ÖBÞPõoOBCSýpânAokoAoqüBGþ KBui
Gú yõá cpAoOþ ìl ðËpÚpAoðãpÖPú AuQ. ènA GB OõWú Gú O×BôR|øBÿ ðtAkÿ
ô Öƒýrüõèõsüà Gýò âpôû|øBÿ ìhPéØ Úrë| @æÿ|oðãýò| ÞíBó, æqï AuQ OB
oô} Gƒùƒýƒñƒú WƒùƒQ Oƒõèƒýl âéú OPpAKéõüýl koAüò âõðú GB OBCÞýl GpAðlAqû
Oƒhƒíƒà OƒÏƒýƒýƒò âƒpkk, Gƒú Aüƒò ÆpüÜ Âíò Oõèýl âéú|øBÿ OPpAKéõüýl
Úƒrë| @æÿ|oðƒãýò| ÞíBó ìþ|OõAó Aq@ðùB Gú ÎñõAó ìõèl WùQ Oõèýl ìBøýBó
OpüLéõüýl ÎÛýî Gú oô} ÒýpAèÛBüþ, @ìýr} ìõèlüò OPpAKéõüýl GB ìõèlüò
küLéõüýl AuP×Bkû Þpk. ||

ìõAk ôoô} ÞBo
Aüò OdÛýÜ koìpÞrOdÛýÛBR sðPýà ô A¾çf ðtAk ìBøýBó upk@Gþ ko

üBuõZ AWpA yl. Gú ìñËõoOÏýýò ASpAðlAqû Ohíà GpGBqkû OPpAKéõüýlÿ kô
âpôû Ohíà GB AðlAqû ìP×BôR (mm|02/0 ± 5/5 ô 21/0 ± 2/4) Þú Gú OpOýI
AqAüƒò Kƒw Ohíà|øBÿ GBæÿ mm5 ô qüpmm5  ðBìýlû ìþ|yõðl, ìõok
AuP×ƒBkû ÚƒpAoâpÖQ. Gú Aüò ìñËõo, Îçôû GpAðlAqû Ohíà, ôütâþ|øBÿ
ìpOHÈ GB yõá ðËýpkoWú cpAoR, Æõë kôoû yõá (ìlR qìBó ÚpAoâýpÿ
Ohƒî|øƒBÿ èÛBf üBÖPú kocíBï @Gþ GB koWú cpAoR ìõok ðËp), qìBó @ÒBq
yõá (qìBó ÚpAoâýpÿ Ohî èÛBf üBÖPú kocíBï @Gþ Kw AqèÛBf, ìhéõÉ
yƒló Ohíƒà GƒB AuLƒpï ô AÖƒrôkû yƒló @J uBèò AðßõGBuýõó Gú ÎñõAó
ìdƒpá èÛƒBf GƒpcvƒI uƒBÎƒQ–koWƒú, ìƒlR qìƒBó GƒpcvI uBÎQ *
ìýBðãýò kìBÿ ðãùlAÿ Ohî èÛBf üBÖPú |C°| 11) ìõok OõWú ÚpAoâpÖQ ô ko
ðùƒBüƒQ GƒBqkû yƒõá (ìýƒBðãýƒò GƒBqìBðlâþ Ohî|øBÿ èÛBf üBÖPú OB ìpcéú
yñƒBÿ ÖÏƒBë * ko¾ƒl ôÚƒõÑ OPƒpAKéƒõüýlÿ ìõÖÜ) Gú ÎñõAó ìÏýBoOÏýýò
GùPƒpüƒò yƒõá cƒpAoOƒþ AuP×ƒBkû yƒl. Gƒú ìñƒËƒõoAWƒpAÿ Aüƒò @qìBü{,
Ohƒî| Þzƒþ Aq06 ÚƒÇÏƒú ìƒõèƒl uƒú OƒB ̂ùƒBouƒBèú AüpAðþ GB ìýBðãýò ôqðþ
g0821±7503  ô  Æõèþ |mC| 69/4± 63/16  OdQ ypAüÈ AuPBðlAok ¾õoR
âƒpÖƒQ. Kƒw AqOhƒî| Þzƒþ ìXƒrA ðvHƒQ Gƒú OÏýýò AðlAqû ÚÇpOhíßþ GB
AuP×ƒBkû AqÞƒõèýƒw AÚƒlAï yƒl. Ohíƒà|øƒBÿ ìƒõèƒlüƒò GB ÚÇpGý{ Aq5
(mm2/0±5/5) Gú ìñËõocnÙ ASpAR AcPíBèþ O×BôR|øBÿ sðPýßþ Gýò
ôAèƒlüƒò GƒB üßƒlüãpìhéõÉ ylðl. ìpAcê ìzBGùþ GpAÿ Ohíà GB ÚÇp
ÞíPpAqmm5 (mm21/0 ± 2/4) AWpA yl. koìXíõÑ clôk 00032 ÚÇÏú
Ohíà GpAÿ øpâpôû WlAuBqÿ ylðl. èÛBf Gú oô} gzà ô GB AuP×Bkû Aq

cXî üßvBó AuLpï ̂ñl ìõèl ðp¾õoR âpÖQ. Gú ìñËõoOÏýýò kìB, kôoû
ô qìBó ìñBuI yõá WùQ AèÛBÿ OPpAKéõüýlÿ koÚrë| @æÿ|oðãýò| ÞíBó ko
cíBï @Gþ GB koWú cpAoR|øBÿ Co|82, 03 ô 23GpÚpAoâpkül ô Ohî|øBÿ èÛBf
üBÖPú koqìBó|øBÿ 54, 55, 56, 57 ô 58 uBÎQ– koWú Kw AqèÛBf ô  Gú ìlR
qìBó|øBÿ 1, 5ô01 kÚýÛú OdQ yõá cpAoOþ ÚpAoâpÖPñl. OýíBoøB GpAuBx
Gƒpgƒþ ìƒÇƒBèƒÏƒBR Kƒýƒzƒýƒò kog¿õÁ AèÛBÿ OPpAKéõüýlÿ üB ìBkû|qAüþ
ìýPõqÿ koÚrë| @æÿ|oðãýò| ÞíBó üB uBüp@qAkìBøýBó KýzñùBk ylðl (ìpôo
ylû ko12,01,7). Ohî|øBÿ èÛBf üBÖPú ÚHê ô GÏl Aqìpcéú yõá|køþ ko
kìƒBÿ |C|o11 ðãùlAoÿ ylðl. øpOýíBo(kìB, kôoû ô qìBó @ÒBqyõá) ko3
OßpAoô øpOßpAoyBìê 02±071 ÚÇÏú Ohî Gõk. koAüò ìpcéú GB AcPvBJ uú
koWú cpAoR, KñY qìBó @ÒBqyõá|køþ, uú kôoû ìP×BôR yõá|køþ ô kô
AðlAqû ìhPéØ Ohíßþ (qüpmm5 ô GBæÿ mm5) koìXíõÑ 09 OýíBoìl
ðËpÚpAoâpÖQ Þú øpüà kouú OßpAoAWpA yl ô koÞê 072 ôAcl @qìBüzþ
cB¾ê âpkül. kô âpôû yBøl koAüò @qìBü{ ìl ðËpÚpAoâpÖQ Þú ÎHBoR
Gõkðl AqyBøl Þú yBìê AWpAÿ kuPßBoÿ|øBÿ Öýrüßþ ô WB|Gú|WBüþ |øBÿ
ìƒpuƒõï kocƒýƒò Îƒíƒê yƒõá køƒþ AìƒB Glôó AÎíBë yõá cpAoOþ, 56
uBÎQ– koWú Kw AqèÛBf Gú ìlR 5 kÚýÛú GpOhî|øBÿ èÛBf üBÖPú  kokìBÿ
@J AðßõGBuýõó |(C°11) ô yBøl Öýrüßþ Þú yBìê AWpAÿ ÎíéýBR èÛBf ô
AðPÛBë Ohî|øBÿ èÛBf üBÖPú Gú AðßõGBuýõó Glôó AWpAÿ øpâõðú kuPßBoÿ
AÂƒBÖƒþ Gƒõk.  âƒpôû|øƒBÿ ìƒnÞƒõo(yƒBøƒl ô yƒBøƒl Öƒýrüßþ) ðýrøíBðñl
âƒpôû|øƒBÿ @qìƒBüƒzƒþ kouƒú OƒßƒpAoAWƒpA yƒlðl ô ènA ìXíõÑ ôAcløBÿ
@qìƒBüƒzƒþ Gú 672 Îlk ouýl. ìpAÚHQ|øBÿ æqï koÆþ kôoû AðßõGBuýõó
ìƒÇƒBGƒÜ oô} ìƒpuõï koìpAÞrOßTýpìBøþ Úrë| @æÿ|oðãýò| ÞíBó AÎíBë
âƒpküƒl. ìPõuÈ ìýrAó GBqìBðlâþ OB ìpcéú ̂zî qkâþ, O×püi ô yñBÿ
ÖÏBë GpAÿ øpOßpAoSHQ yl ô Aqko¾l GBqìBðlâþ OB ìpcéú yñBÿ ÖÏBë GpAÿ
ìdBuHú GBqkû OPpAKéõüýlÿ AuP×Bkû yl. øí̀ñýò ìýrAó ðBøñXBoÿ|øBÿ
oüƒhƒPƒþ koìpcéú yñBÿ ÖÏBë (ðËýpKýa gõokâþ Gló, kô upüB kô kï
Gƒõkó) SƒHQ âpkül. ko¾l OPpAKéõüýlÿ koìBøýBó Oõèýl ylû koìpcéú
yñBÿ ÖÏBë GB oô}|øBÿ uñX{ AGÏBk øvPú ô uéõë âéHõë Úpìrô ðýr@ðBèýr
OƒÏƒlAk ìƒñBÆÜ uBqìBó køñlû øvPßþ |sRON|, OÏýýò yl (31). Gú Aüò
ìƒñƒËƒõoAqøƒpOƒßƒpAoOÏlAk 5-02 ÚÇÏú æoô (GvPú Gú OÏlAk Þéþ æoôøBÿ
GƒBqìƒBðƒlû) koìƒpcéƒú yƒñBÿ ÖÏBë ìõok AoqüBGþ ÚpAoâpÖPñl. ko¾l AèÛBF
OPpAKéõüýlÿ ô GBqkû OPpAKéõüýlÿ GB AuP×Bkû AqoôAGÈ qüpOÏýýò yl (61,6).|

001 |×|(OƒÏƒlAk Þƒê ìƒBøƒýƒBó™ OƒÏƒlAk ìƒBøƒýƒBó OƒPpAKéõüýl ) = ko¾l
OPpAKéõüýlÿ ||

001 / (ko¾l OPpAKéõüýlÿ|×| GBqìBðlâþ æoôøB AqèÛBf OB yñBÿ ÖÏBë)  =
GBqkû OPpAKéõüýlÿ ||

OƒXƒrüƒú ô Odéýê @ìBoÿ kAkû|øB GB AuP×Bkû AqðpìBÖrAoøBÿ |51SSPS|
AðƒXƒBï âƒpÖƒQ. ðƒpìƒBë Gƒõkó kAkû|øƒB GƒB AuP×Bkû Aq@qìõó ÞõèíõâpAÙ —
AuƒíýpðØ uñXýlû yl. GpAÿ OÏýýò yõá Gùýñú, koøpâpôû Ohíßþ Aq
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@qìƒõó ̂ñƒlkAìñƒú kAðßƒò AuP×ƒBkû yl. GpAÿ ìÛBüvú kô Gú kô ìýBðãýò
OýíƒBoøƒB, ìÛBüvú Gýò kô âpôû Ohíßþ koüà OýíBoAq@qìõó |tneduts-t|
AuP×ƒBkû yƒl. GƒpAÿ OÏýýò ìÏñþ|kAoGõkó AgPçÙ Gýò KBoAìPpøBÿ ìõok
Gƒpouƒþ koOýíƒBoøƒB, OXƒrüƒú ôAoüƒBðƒw kô ÆƒpÖú |)AVONAINU(| ìõok
AuP×ƒBkû ÚƒpAoâƒpÖƒQ. uÇe AÆíýñBó 59% GpAÿ AoqüBGþ kAkû|øB AuP×Bkû
yl. kAkû|øB Gú ¾õoR MES± naeM ô DS ± naeMAoAüú âpkül.

ðPBüY
ðPƒBüƒY ìƒpOHÈ GƒB ASpOýíBoøBÿ ìhPéØ cpAoOþ GpìýrAó GBqìBðlâþ OB

ìƒpcéƒú ̂zî qkâþ, O×püi, yñBÿ ÖÏBë ô ìýrAó ðBøñXBoÿ|øBÿ oühPþ
GpAÿ kô âpôû Ohíßþ GB ÚÇpGý{ Aqmm5  ô ÞíPpAqmm5  koWlôë 1 ô 2
Aoüú ylû AuQ. ìýrAó GBqìBðlâþ koOíBìþ ìpAcê koâpôû|øBÿ yBøl ko
øpkô âpôû AðlAqû Ohíà GBæ Gõk, GB Aüò ôWõk OýíBoyBøl Öýrüßþ ìñXpGú

ko¾l ðBøñXBoÿ oühPþ ko¾l GBqìBðlâþ OB ìpcéú
yñBÿ ÖÏBë| |ko¾l O×püi| |ko¾l  ̂zî qkâþ| |kôoû yõá (kÚýÛú)| |qìBó @ÒBqyõá

(uBÎQ–koWú)
)*|( |koWú cpAoR yõá )|C°(

ba
||2/0 ± 4

b
|3 ± 28|

a
|5 ± 08|

cba
|5 ± 97| |1| |54| |82|

a
|2/0 ± 3/4

b
|5 ± 38

a
|3 ± 78|

dcb
|2 ± 07 5 |

ba||1 /0 ± 3 b|4 ± 87| a|2 ± 08| ba|7± 58| |01 |
ba7/0 ± 5/3 b|5 ± 87| a

|2 ± 38
| cba|3 ± 97| |1 55|

b4/0 ± 6/3 b|6 ± 86 a|3± 47| e|9 ± 64| |5 |
ba

|1/0 ± 5/4
b

|2 ± 27
a

|4 ± 28|
dcb

|7± 27| |01 |
c1/0 ± 7/4| b|2± 25 b|2 ± 85 dc|6± 46| |1 56|
ba|3/0 ± 2/2 ba|3 ± 77 a|2 ± 77| ed|7 ± 95| |5 |

b
3/0 ± 4

b
|2 ± 86|

a
|3 ± 87

ed
|9 ± 06| |01 |

ba|6/0 ± 5/3 b|2 ± 87 a|4 ± 28| ba|2 ± 28| |1 57|
ba

|1/0 ± 2/4
b

|3 ± 87
a

|3 ± 68
ba

|3 ± 58| |5 |
ba3/0 ± 5/2 ba|3 ± 87 a|1 ± 38 ba|6 ± 28| |01 |
ba

|7/0 ± 6/1|
ba

|3± 47
a

|5 ± 38|
cba

|3 ± 97| |1 58|
ba||6/0 ± 9/2 ba|2± 08 a|5 ± 08| cb|9 ± 87| |5 |

a3/0 ± 3 b|6 ± 87 a|2 ± 27 cba|01 ± 97| |01 |
ba|7/0 ± 6/2 ba|5 ± 18 a|6 ± 28 ba|3 ± 18| |1| |54| |03|

dcbaba|7/0 ± 3/2| ba|3 ± 96 ba|5 ± 87| dcb|3 ± 57| |5 |
dc

9/0 ± 8/3|
b

|3 ± 06|
c

|3 ± 84|
d

|7 ± 26| |01 |
ba

|| 6/0 ± 7/3
a

|5 ± 97|
a

|3 ± 97
cba

|3 ± 18| |1 55|
e2/0 ± 1/4 b|4 ± 23 b|2 ± 36| e|7 ± 03| |5 |

cba|5/0 ± 5/3| b|2± 87 a|1 ± 28 ba|3 ± 98| |1 56|
dcba

|7/0 ± 6/3
b

|3 ± 27
a

|3 ± 97|
e

|3± 94| |5 |
dcb6/0 ± 3/3| b|4 ± 26| ba|5 ± 77| d|1 ± 96| |01 |
cba

3/0 ± 8/1
ba

|3± 97
a

|5 ± 58
dcb

|4 ± 97| |1 57|
cba

|9/0 ± 5/3
b

|2± 87
a

|2 ± 98
dcb

|1 ± 47| |5 |
dcba2/0 ± 7/1| ba|2 ± 37| a|1 ± 48 dcb|7 ± 47| |01 |
dcba

|b |6 /0 ± 4|
b

|4 ± 57|
ba

|3 ± 08
dc

|1 ± 27| |1 58|
dcba

|b| 5/0 ± 2/4
b

|2 ± 17
ba

|2 ± 77|
dcb

| ± 77| |5 |

|a3/0 ± 8/1 ba|1 ± 97 a|1± 28| e|3 ± 27| |1| |54| |23|
a7/0 ± 8/3| b|3 ± 28 a|4± 38 ed|7 ± 57| |1 55|
a||6/0 ± 2/5 a7± 97| a|3 ± 58| ba|2 ± 39| |1 56|

-| b|0| b|2± 62| f| 7 ± 9| |01 |
a

|2/0 ± 3/4
b

|7 ± 08
a

|1 ± 38 |
ed

4± 57| |1 57|
a|| 3/0 ± 8/4 cb|2 ± 87| a|1 ± 09| dc|1 ± 98| |1 58|
a|3/0 ± 5/0|a a|1 ± 58 a|4 ± 68 a|1 ± 49| |yBøl| |yBøl|

a|2/0 ± 8/0 a|2± 97| a|3 ± 48| ba|3 ± 48| |yBøl Öýrüßþ|

Wlôë 1. ASpyõá|øBÿ ìhPéØ cpAoOþ GpGBqìBðlâþ OB ìpcéú ̂zî qkâþ, O×püi ôyñBÿ ÖÏBë ôìýrAó GpôqðBøñXBoÿ|øBÿ oühPþ koÚrë|@æÿ oðãýò ÞíBó GB AðlAqû Ohíà Gý{ Aqmm5.
|ìÇBGÜ GB ðPýXú @qìõó kAðßò, koøpkìBÿ yõá ôGpAÿ øpôütâþ ìõok Gpouþ, âpôû|øBÿ clAÚê kAoAÿ üà cpÙ ìzBGú ÖBÚl AgPçÙ ìÏñþ|kAoøvPñl |(50/0>p|). OñùB AÆçÎBR OýíBoøBÿ
kAoAÿ GBqìBðlâþ AoAüú ylû AuQ. (*)| ìlR qìBó Kw AqèÛBf GpcvI uBÎQ * ìýBðãýò kìBÿ @J GpcvI koWú uBðPþ âpAk. 
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ÞBø{ ðvHþ AìB ÒýpìÏñþ|kAoìýrAó GBqìBðlâþ g¿õ¾B« OB ìpcéú ̂zî
qkâƒþ koøƒpkô âƒpôû Ohíƒà yƒl |(50/0>p, Wlôë 2,1). yõá cpAoOþ
GýzPpüò OBCSýpoA GpìýrAó GBqìBðlâþ koìpcéú ̂zî qkâþ koøpkô âpôû
Ohíßþ kAyQ. Gú Æõoÿ Þú koAÒéI ìõAok, ìýrAó ̂zî qkâþ Ohî|øBÿ
OdƒQ OýíƒBoyƒõá cƒpAoOƒþ ðvHQ Gú âpôû yBøl koøíBó AðlAqû Gú Æõo
ìÏñþ|kAoÿ ÞíPpGõk |(50/0<p, Wlôë 2,1). GB AÖrAü{ ìýrAó koWú cpAoR

yƒõá, ìƒýƒrAó GBqìBðlâþ g¿õ¾B« OB ìpcéú ̂zî qkâþ ÞBø{ üBÖQ Gú
Æõoÿ Þú yõá cpAoOþ Co23 g¿õ¾B« kokôoû|øBÿ qìBðþ 5 ô 01 kÚýÛú,
Oéƒ×BR ÞBìê Ohî|øB koøpkô âpôû ìzBølû yl (Wlôë 2,1). koOíBìþ
koWú cpAoR|øBÿ ìõok AuP×Bkû GpAÿ yõá køþ, koøpkô âpôû Ohíßþ
GB AÖrAü{ kôoû yõá, Aq1 Gú 5 ô 01 kÚýÛú ìýrAó GBqìBðlâþ Gú ÆõoìÏñþ|kAoÿ
ÞƒBøƒ{ üƒBÖQ. ̂ñýò oôðl ÞBøzþ GpAÿ Ohî|øBüþ GB ÚÇpÞíPpAqmm5

ko¾l ðBøñXBoÿ oühPþ ko¾l GBqìBðlâþ OB ìpcéú yñBÿ ÖÏBë| |ko¾l O×püi| |ko¾l ̂zî qkâþ| |kôoû yõá (kÚýÛú)| |qìBó @ÒBqyõá (uBÎQ–koWú)| |koWú cpAoR yõá |(°C|)
a

2/0 ± 3/4| |
b

2± 87
ba

|2 ± 58|
ba

|3 ± 57| |1| |54| |82|
*ba

7/0 ± 5/4
b

|3 ± 46|ed |3 ± 16| *d
|4 ± 35 5 |

a6/0 ±4/4| *b|3 ± 97 *|ba2 ± 48| *c|6± 46| |01 |
a7/0 ± 4 b|2 ± 97| ba|2 ± 88| a|4 ± 97| |1 55|

*a6/0 ± 9/3| b3± 87| *ba|3± 78| ba|2± 67| |1 56|
*c3/0 ± 1/4| b|1 ± 06| *g2 ± 83| *fe|2 ± 23| |5 |
*d2/0 ± 3/5| *b|5 ± 23| *g|3 ± 83| *f|2 ± 92| |01 |
ba

|8/0 ± 9/1|
ba

|4 ± 57
ba

|3 ± 58|
ba

|2 ± 47| |1 57|
ba

3/0 ± 3/3|
*b

|3 ± 47|
cba

|3 ± 08|
cb

|4 ± 96| |5 |
ba

6/0 ± 6/3
b

|2 ± 67|
cb

|2 ± 37
cb

|3 ± 96| |01 |
*cb

7/0 ± 5/3|
b

|2± 36|
dc

|1± 07|
*d

|1± 05| |1 58|
*cb

||2/0 ± 3/5
*cb

|2± 46|
*fe

2 ± 65|
*e

|3 ± 04| |5 |
*d

|| 3/0± 1/5|
*cb

|5±83|
*gf

|2 ± 05|
*g

|2 ± 8| |01 |
dcba

7/0 ± 8/4|
*b

|5 ± 57|
ba

|1± 58|
*edc

|2 ± 36| |1| |54| |03|
e|| 6/0 ± 5/5| *c|2 ± 06 *g|2 ± 06| |1 ± 24| |5 |
*f3/0 ± 8/3| b|5 ± 23| g|3 ± 95| *d|1± 03| |01 |
cba6/0 ± 3/4| b|7 ± 67| cba|3 ± 38| ba|1 ± 57| |1 55|

*e
|| 2/0 ± 5|

cb
|4 ± 06

b
|5 ± 26|

h
|1 ± 23| |5 |

*ed
51/0 ± 8/3|

b
2± 16|

*fed
|2± 37|

*edc
|2 ± 26| |1 56|

ed3/0 ± 9/3| b|1 ± 16| dcb|3 ± 56| *fg|2± 94| |5 |
e9/0 ± 5| *cb|7 ± 55| *gf|1 ± 26| *g|3 ± 44| |01 |

edc3/0 ± 7/1| ba|2± 56 fed5 ± 07| *fe|2 ± 85| |1 57|
a9/0 ± 5/3 *b|4± 28| dcb|2 ± 67| dcb|3± 07| |5 |

cba
3/0 ± 7/3

*b
|3 ± 08|

dcba
|1 ± 08|

ed
|7 ± 46| |01 |

cba|8/0± 5/2| *ba|4 ± 97 cba|3 ± 58| dcb|2 ± 07| |1 58|
edcb

8/0 ± 9/3|
b

|7 ± 07|
edc

|2 ± 57|
e

|2± 95| |5 |
*f3/0 ± 3/3| b|7 ± 63| |h|1 ± 23 *i| 2± 81| |01 |
cb

3/0 ± 3/4|
b

2 ± 17|
cb

|2± 87
ba

|2 ± 77| |1| |54| |23|
*ba6/0 ± 8/4| b|5 ± 87| c|3 ± 57| *e|2 ± 36| |5 |

*c9/0 ± 9/3| b|3 ± 56| d|1 ± 05| *d|2 ± 25| |5 |
cba7/0 ± 8/3| b|7± 37| c|2± 86| *c|2 ± 26| |1 56|
cba5/0 ± 5/3| b|2 ± 87| ba|4 ± 88| b|4± 07| |1 57|

*d3/0 ± 3| b|2± 13| *d|5 ± 25| *e|4± 03| |5 |
cba3/0 ± 4| a|3 ± 97| a|1 ± 09| *ba|1± 37| |1 58|
a3/0 ± 7/0| a|2± 48 a|4 ± 98| *a|1 ± 08| |yBøl| |yBøl|
a

6 /0 ± 9/0
a

|3± 08
a

|3 ± 58|
*cba

|3 ± 27| |yBøl Öýrüßþ|

Wlôë 2. ASpyõá|øBÿ ìhPéØ cpAoOþ GpGBqìBðlâþ OB ìpcéú ̂zî qkâþ, O×püi ôyñBÿ ÖÏBë ôìýrAó GpôqðBøñXBoÿ|øBÿ oühPþ koÚrë|@æÿ oðãýò ÞíBó GB AðlAqû Ohíà ÞíPpAqmm5.
ìÇBGÜ GB ðPýXú @qìõó kAðßò, koøpkìBÿ yõá ôGpAÿ øpôütâþ ìõok Gpouþ, âpôû|øBÿ clAÚê kAoAÿ üà cpÙ ìzBGú ÖBÚl AgPçÙ ìÏñþ|kAoøvPñl |(50/0>p|). )|*(GýBðãpO×BôR ìÏñþ|kAo
kokôâpôû AðlAqû Ohíà koOýíBoìzBGú AuQ |(50/0<p ,tset-t). OñùB AÆçÎBR OýíBoøBÿ kAoAÿ GBqìBðlâþ AoAüú ylû AuQ. (*)| ìlR qìBó Kw AqèÛBf GpcvI uBÎQ * ìýBðãýò kìBÿ @J
GpcvI koWú uBðPþ âpAk. 
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GƒBoqOƒpGƒõk |(50/0<p|, Wƒlôë 2). AqìñƒËƒpqìƒBó @ÒƒBqyƒõá ô OƒBCSýƒp@ó Gp
GBqìBðlâþ, ðPBüY ðzBó kAk Þú @ÒBqyõá cpAoOþ ko55 uBÎQ–koWú Kw
AqèÛBf ìÏíõæ« ìñXpGú AÖrAü{ ylül Oé×BR ylû AuQ (Wlôë 2,1). ||

Gú Æõoÿ Þú koGvýBoÿ ìõAok ÞíPpüò ìýrAó GBqìBðlâþ, cPþ Oé×BR
ÞBìê Wñýò|øB Ký{ Aq̂zî qkâþ koOíBìþ koWú cpAoR|øB ô kôoû|øBÿ
qìBðþ yõá|køþ (1, 5 ô 01 kÚýÛú) koAÎíBë yõá ko55 uBÎQ–koWú Kw
AqèÛBf ìzBølû yl (Wlôë 2,1). koìÛBüvú Gýò kô âpôû Ohíà GB AðlAqû
ìP×BôR ìzhÀ yl Þú ìýrAó GBqìBðlâþ Ohíà|øBÿ Þõ̂ßPpkoìpAcê
ìhPéØ g¿õ¾B« koìpcéú ̂zî qkâþ ÞíPpAqìýrAó GBqìBðlâþ AðõAÎþ GB
ÚÇpGroâPpGõk |(50/0<p, Wlôë 1 ô 2). Oé×BR GýzPpWñýò|øBÿ AüXBk ylû
koOhíà|øBüþ GB AðlAqû Þõ̂ßPpAqmm5  koìÛBüvú GB AðõAÑ GroâPpkokô
âpôû yBøl ô yBøl Öýrüßþ koìpcéú ̂zî qkâþ ìÏñþ|kAoGõk |(50/0<p,
Wlôë 1 ô 2). GB Aüò ôWõk kouBüpìpAcê ìõok Gpouþ, O×püi ô yñBÿ ÖÏBë
O×BôR ìdvõuþ koìÛBüvú âpôû|øBÿ yBøl kô âpôû Ohíßþ ìzBølû
ðzl |(50/0>p|, Wlôë 1 ô 2). ||

ìýrAó ðBøñXBoÿ oühPþ koìpcéú yñBÿ ÖÏBë koøpkô âpôû æoôøBÿ
cB¾ê AqOhíà|øBüþ GB ÚÇpGý{ Aq5 ô ÞíPpAqmm5 koWlôë 1 ô 2 AoAüú
yƒlû AuƒQ. ìýƒrAó ðBøñXBoÿ|øB koâpôû Ohíà|øBÿ GroâPpkoìdlôkû
2/5-5/0|% ô koâpôû æoôøBÿ Oõèýl ylû AqOhíà|øBÿ Þõ̂ßPpAqmm5
koìdlôkû 5/5-7/0|% Gõk. koøpkô âpôû AðlAqû Ohíà, ÞíPpüò ìýrAó
ðƒBøñXƒBoÿ|øƒB koâƒpôû|øƒBÿ yBøl ô yBøl Öýrüßþ ìzBølû yl. AÎíBë
yƒõá cƒpAoOƒþ Gƒú ÆƒõoìÏíƒõë ìñXƒpGƒú AÖƒrAü{ ìýrAó ðBøñXBoÿ|øBÿ
oühPþ koøpkô âpôû AðlAqû Ohíà yl (50/0<p|, Wlôë 1 ô 2). Îçôû Gp
Aüò koclôk 03|% ìõAok, ìýrAó ðBøñXBoÿ|øBÿ oühPþ koâpôû cB¾ê Aq
Ohíà|øBÿ Þõ̂ßPp(ÞíPpAqmm5) Gú ÆõoìÏñþ|kAoÿ ìP×BôR, ÎílOB«

GýzPpAqæoôøBÿ cB¾ê AqOhíà|øBÿ GroâPpGõk |(50/0<p|, Wlôë 2). GB
Aüò ôWõk koìÛBüvú ìýrAó ðBøñXBoÿ|øBÿ oühPþ âpôû|øBÿ yBøl Gýò kô
âpôû AðlAqû Ohíßþ O×BôR ìÏñþ|kAoÿ ìzBølû ðzl |(50/0>p|, Wlôë 2).
AGƒÏƒBk âéƒHƒõèƒþ koæoôøƒBÿ cƒB¾ƒê OƒýƒíBoøBÿ koìÏpÅ yõá, Gú Æõo
ìƒÏƒñƒþ|kAoÿ ðƒvƒHƒQ Gú AGÏBk âéHõèþ æoôøBÿ cB¾ê Aqâpôû|øBÿ yBøl
GroâPpGõk |(50/0<p|, O¿õüp1). Gú Æõogç¾ú, ðvHQ AGÏBk âéHõèþ âpôû
yƒBøƒl ðƒvƒHƒQ Gƒú âpôû|øBÿ OýíBoylû GB yõá cpAoOþ (OPpAKéõüýl) ko
g¿õÁ Æõë øvPú, 67/1:1, ÎpÅ øvPú 65/1:1, Æõë uéõë 96/1:1,
ÎpÅ uéõë 93/1:1, ìvBcQ øvPú ô uéõë Gú OpOýI 67/2:1 ô 63/2:1 ô
cXî øvPú ô uéõë Gú OpOýI 03/4:1 ô 13/1 :3 GpAGpGõk (O¿õüp1). ðPBüY
Gpouþ OÏlAk ìñBÆÜ uBqìBó køñlû øvPßþ |)sRON(| koæoôøBÿ cB¾ê
Aqyõá cpAoOþ ðzBó kAk Þú OÏlAk Aüò ìñBÆÜ Gú ÆõoìÏíõë koøpuéõë
3 Aèþ 4 Îlk AuQ. kocBèþ Þú  AðõAÑ küLéõüýl OÏlAk 1 Aèþ 2 ìñÇÛú uBqìBó
køñlû øvPßþ oA ðzBó kAkðl.

kogƒ¿ƒõÁ ko¾l AèÛBÿ OPpAKéõüýlÿ koðPBZ, @ðBèýrôAoüBðw ðzBó
kAk Þƒú ASƒpOíBìþ ÎõAìê ìõok Gpouþ, koWú cpAoR yõá, kôoû yõá,
qìBó @ÒBqyõá ô øí̀ñýò ÚÇpOhíà, Gú OñùBüþ üB koOé×ýÜ GB üßlüãpGp
ko¾ƒl AèƒÛƒBÿ OƒPƒpAKéƒõüƒýƒlÿ koÚƒrë| @æÿ|oðƒãýò| ÞíBó ìÏñþ|kAoGõkû|Aðl
|(50/0<p|, Wƒlôë 3). koøƒýƒa üƒà Aqâƒpôû|øƒBÿ yBøl, AÖpAk OPpAKéõüýl
ìƒzƒBøƒlû ðƒzƒlðƒl (Oƒ¿ƒõüƒp2). koâƒpôû Oƒhƒíƒßƒþ GBæÿ mm5, ko¾l
OƒPƒpAKéƒõüƒýƒlÿ GƒpAÿ kìBÿ Co82 kokAìñú|øBÿ 81 Aèþ 76% ô GpAÿ yõá
cƒpAoOƒþ Co23 cƒlAÞƒTpìÏBkë 73% Gõk (O¿õüp2). koAüò âpôû, OÏlAk
æoôøBÿ Gpouþ ylû AqAðõAÑ OýíBoylû GB yõá cpAoOþ Co03, Îçüíþ Aq
cBèQ OPpAKéõüýlÿ oA kogõk ðzBó ðlAkðl (O¿õüp2). koìýBó OýíBoøBÿ
ìhPéØ Ohíà|øBÿ GB ÚÇpÞíPpAqmm5, kìBøBÿ Co82, 03 ô 23 Gú OpOýI

ìÏñþ|kAoÿ |)|giS|( ìýBðãýò ìpGÏBR koWú @qAkÿ ìñHÐ OÓýýpAR
000/0 667/221 98 OýíBo
000/0 20/093 2 kìB
000/0 747/182 4 qìBó
000/0 846/751 2 kôoû
000/0 370/0 1 AðlAqû Ohíà
000/0 965/58 8 qìBó |×| kìB
000/0 456/961 4 kìB |×| kôoû
000/0 658/94 8 qìBó |×| kôoû
000/0 44/051 61 kìB |×| qìBó |×| kôoû
000/0 665/372 2 kìB |×| AðlAqû Ohíà
000/0 160/27 4 qìBó |×| AðlAqû Ohíà
000/0 55/801 4 kìB |×| qìBó |×| AðlAqû Ohíà
000/0 12/49 2 kôoû |×| AðlAqû Ohíà
000/0 176/07 4 kìB |×| kôoû |×| AðlAqû Ohíà
000/0 825/061 8 qìBó |×| kôoû |×| AðlAqû Ohíà
000/0 822/76 61 kìB |×| kôoû |×| qìBó |×| AðlAqû Ohíà

Wlôë 3. gç¾ú ðPBüY OXrüú ôAoüBðw ASpkìB, kôoû, qìBó yõá køþ ôÚÇpOhíà Gp
ko¾l OPpAKéõüýlÿ.

ìÏñþ|kAoÿ )|giS(| ìýBðãýò ìpGÏBR koWú @qAkÿ ìñHÐ OÓýýpAR

000/0 841/71 98 OýíBo
000/0 678/28 2 kìB
000/0 732/33 4 qìBó
974/0 410/0 2 kôoû
200/0 050/01 1 AðlAqû Ohíà
000/0 080/6 8 qìBó |×| kìB
000/0 268/72 4 kìB |×| kôoû
000/0 465/4 8 qìBó |×| kôoû
000/0 446/91 61 kìB |×| qìBó |×| kôoû
000/0 698/15 2 kìB |×| AðlAqû Ohíà
000/0 910/12 4 qìBó |×| AðlAqû Ohíà
000/0 584/91 4 kìB |×| qìBó |×| AðlAqû Ohíà
000/0 634/81 2 kôoû |×| AðlAqû Ohíà
000/0 706/21 4 kìB |×| kôoû |×| AðlAqû Ohíà
000/0 743/01 8 qìBó |×| kôoû |×| AðlAqû Ohíà
000/0 340/21 61 kìB |×| kôoû |×| qìBó |×| AðlAqû Ohíà

Wlôë 4. gç¾ú ðPBüY OXrüú ôAoüBðw ASpkìB, kôoû, qìBó yõá køþ ôÚÇpOhíà Gp
GBqkû OPpAKéõüýlÿ.
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ìñXpGú AèÛBF OPpAKéõüýlÿ kokAìñú ìÏBkë 81 OB 67%, 33 Aèþ 14% ô 92 Aèþ
93% yl (O¿õüp2). GBæOpüò ko¾l OPpAKéõüýlÿ koâpôû GBæÿ mm5  Gú
OƒpOýƒI ìpGõÉ Gú OýíBoøBÿ|C|o82, 56 uBÎQ — koWú ô 01 kÚýÛú (96%),
|C|o82, 56 uBÎQ — koWú ô 5 kÚýÛú (76%) ô |C|o82, 55 uBÎQ — koWú ô 1
kÚýÛú (15%) Gõk. ÞíPpüò ìýrAó ko¾l OPpAKéõüýlÿ koAüò kìB, GB yõá
55 uBÎQ — koWú ô kôoû 5 kÚýÛú ìÏBkë 1/71% Gú kuQ @ìl |(50/0<p|).
koâƒpôû Ohíßƒþ qüƒpmm5, GýzPƒpüƒò ô ÞíPpüò ko¾l OPpAKéõüýlÿ Gú
OpOýI ìpGõÉ Gú OýíBo|C|o82, 56 uBÎQ – koWú ô 5 kÚýÛú (67%) ô |C|o82,
54 uBÎQ – koWú ô 1 kÚýÛú (7/81%) ô uLw |Co82, 58 uBÎQ – koWú ô 01
kÚýÛƒú (7/71%) Gƒõk |(50/0<p). koøƒpkô âƒpôû AðƒlAqû Ohíƒà, GùPpüò
ko¾l OPpAKéõüýlÿ kokìBÿ C|o82 ô qìBó 56 uBÎQ — koWú Kw AqèÛBf
cB¾ê yl (O¿õüp2). ||

øƒíBðãõðú Þú GýBó yl, kokìBÿ yõá Co03 ô koâpôû GBæÿ mm5,
øýa üà AqOýíBoøB ìñXpGú AèÛBÿ OPpAKéõüýlÿ ðzl (O¿õüp1) kocBèþ Þú
koâƒpôû ÞƒíPpAqmm5  koAüò kìB, OñùB OýíBoøBüþ GB kôoû clAÚê GpAGp5
kÚýÛú, koÖB¾éú qìBðþ  54, 56 ô 58 uBÎQ — koWú Kw AqèÛBf ìñXpGú
AèÛBF OPpAKéõüýlÿ koAüò âpôû Ohíßþ ylðl (O¿õüp2). ||

kokìBÿ Co23, GBæOpüò ko¾l OPpAKéõüýlÿ koøpkô âpôû Ohíßþ
ìƒpGõÉ Gú qìBó @ÒBqyõá 56 uBÎQ — koWú Kw AqèÛBf ô kôoû| 1 kÚýÛú
ìƒÏƒBkë 7/33% GƒpAÿ âƒpôû GƒBæÿ mm5 ô GƒpAÿ âƒpôû qüƒpmm5 ìÏBkë
5/73% Gƒõk (Oƒ¿ƒõüƒp2). koìƒÛƒBüƒvƒú Gƒýƒò kô âƒpôû Oƒhƒíƒßƒþ, ko¾ƒl
OPpAKéõüýlÿ koAüò kìB, O×BôOþ oA ðzBó ðlAk |50/0>p). kouBüpâpôû|øB Gú
kèýê GpôqOé×BR ÞBìê Ký{ Aqouýló Gú ìpcéú yñBÿ ÖÏBë ô üB AèÛBFðzló
OPpAKéõüýlÿ, ko¾l OPpAKéõüýlÿ GpAGp¾×pGõk (O¿õüp2).

O¿õüp1. âéHõë|øBÿ ÚpìrkoìBøýBó küLéõüýl (AèØ) ôOPpAKéõüýl (J) Úrë|@æÿ oðãýò|ÞíBó. AGÏBk GroâPpâéHõë|øBÿ ÚpìrkoAðõAÑ OPpAKéõüýl koìÛBüvú GB küLéõüýl GBoqAuQ.

O¿õüp2. ko¾l OPpAKéõüýlÿ koGýò OýíBoøBÿ ìhPéØ (kìB, qìBó ôkôoû yõá) koøp
kôâpôû Ohíßþ GBæÿ 5 ôqüpmm5. GB AuP×Bkû Aq@qìõó kAðßò koøpâpôû AðlAqû Ohíà,
ìýBðãýò|øBüþ Þú kAoAÿ clAÚê üà cpÙ ìzPpá GByñl, ÖBÚl O×BôR ìÏñþ|kAoøvPñl
|(50/0>p|). koìÛBüvú Gýò kôâpôû Ohíßþ koøpOýíBo(kìB, kôoû, qìBó @ÒBq) GB AuP×Bkû
Aq@qìõótseT-t|, âpôû|øBÿ Glôó AgPçÙ ìÏñþ|kAoGú ôuýéú ÎçìQ uPBoû ìzhÀ
ylû|Aðl |(50/0<p|). Ohíà GB ÚÇpÞíPpAq5|                  Ohíà GB ÚÇpGýzPpAq5

O¿õüp3. GBqkû OPpAKéõüýlÿ koGýò OýíBoøBÿ ìhPéØ kìB, qìBó ôkôoû yõá koøpkôâpôû
Ohíßþ GBæÿ 5 ôqüpmm5. GB AuP×Bkû Aq@qìõó kAðßò koøpâpôû AqAðlAqû Ohíà,
ìýBðãýò|øBüþ Þú kAoAÿ clAÚê üà cpÙ ìzPpá GByñl, ÖBÚl O×BôR ìÏñþ|kAoøvPñl
|(50/0>p|). koìÛBüvú Gýò kôâpôû Ohíßþ koøpOýíBo(kìB, kôoû, qìBó @ÒBq) GB AuP×Bkû
Aq@qìõó |tseT-t|, OíBìþ âpôû|øB kAoAÿ O×BôR ìÏñþ|kAoGõkðl |(50/0<p). Ohíà GB ÚÇp
ÞíPpAq5|                  Ohíà GB ÚÇpGýzPpAq5
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kog¿õÁ GBqkû OPpAKéõüýlÿ, ðPBüY @ðBèýrôAoüBðw ðzBó kAk Þú ASp
OíƒBìƒþ ÎƒõAìê ìõok Gpouþ ðËýpkoWú cpAoR yõá, qìBó @ÒBqyõá ô
øí̀ñýò ÚÇpOhíà (Gú Wrkôoû) Gú OñùBüþ GpGBqkû yõá OBCSýpânAoGõk.
Îçôû GpAüò ASpOõAìBó, kôâBðú üB ̂ñlâBðú ÎõAìê ÖõÝ GpGBqkû OPpAKéõüýlÿ
koÚƒƒrë| @æÿ|oðƒãƒýƒƒò| ÞƒíƒƒBó ìƒÏƒñƒƒþ|kAoGƒƒõk |(50/0<p, Wƒlôë 4). GƒBqkû
OPpAKéõüýlÿ GpAÿ Ohíà|øBÿ GBæÿ mm5 kokìBÿ Co82 kokAìñú 2/2
Aèþ 31% Gõk. ìýrAó GBqkû kokìBÿ Co23 Gú clAÞTp31% ouýl. Gú kèýê Îlï
AìßBó OzhýÀ AÖpAk OPpAKéõüýl, GBqkû OPpAKéõüýlÿ koâpôû OdQ OýíBo
yõá Co03, ¾×pkoðËpâpÖPú yl (O¿õüp3). koâpôû Ohíà|øBÿ qüp
mm5, GBqkû OPpAKéõüýlÿ kokìBøBÿ Co82, 03 ô 23 Gú OpOýI ìÏBkë 5/0
Aèƒƒþ 7%, 5/0 Aèƒƒþ 2/4% ô cƒƒlAÞƒTƒp7% Gƒõk (Oƒ¿ƒõüƒp3). øƒýƒa ðƒíƒõðƒú
OPpAKéõüýlÿ koâpôû|øBÿ yBøl ìzBølû ðzl, ènA GBqkû OPpAKéõüýlÿ GpAÿ
Aüò âpôû|øB ¾×pGõk (O¿õüp3).

GùPƒpüƒò GƒBqkû OPƒpAKéƒõüýƒlÿ kokìBÿ Co82 koâpôû GBæÿ mm5 Gú
OpOýI ìÏBkë 31% ìpGõÉ Gú yõá cpAoOþ Co82, kôoû| 01 kÚýÛú ô koÖB¾éú
qìBðþ 56 uBÎQ– koWú Kw AqèÛBf ô 21% ìpGõÉ Gú kìBÿ Co82, kôoû 1
kÚýÛú ô ÖB¾éú qìBðþ 55 uBÎQ– koWú Kw AqèÛBf Gõk. kìBÿ Co23 ko
kôoû| 1 kÚýÛú ô koÖB¾éú qìBðþ 56 uBÎQ – koWú Kw AqèÛBf ðýrGBqkû yõá
ìÏBkë (31%) oA AüXBk Þpk (O¿õüp3). ÞíPpüò ìýrAó GBqkû OPpAKéõüýlÿ ko
Aüƒò âƒpôû AðƒlAqû Ohíßþ (GBæÿ mm5) ìpGõÉ Gú OýíBoC

o82, qìBó 55
uBÎQ — koWú ô kôoû 5 kÚýÛú, ìÏBkë 2/2% Gõk (O¿õüp2). kocBèþ Þú ko
âƒpôû qüƒpmm5, GƒBæOƒpüò ìýrAó GBqkû OPpAKéõüýlÿ koOýíBoøBÿ Co82,
qìBó @ÒBqüò 57 uBÎQ – koWú ô kôoû 5 kÚýÛú, ìÏBkë 7%,  Co23, qìBó 56
uBÎQ – koWú ô kôoû 1 kÚýÛú, ìÏBkë 7% Gõk (O¿õüp3). kokìBÿC

o03,
GBqkû OPpAKéõüýlÿ OñùB GpAÿ Ohíà|øBÿ ÞíPpAqmm5 ìdBuHú yl. ko
Aüò âpôû Ohíßþ ðýr, OýíBoøBüþ GB GBqkû ¾×pGú kèýê Oé×BR ÞBìê ÚHê Aq
ìpcéú yñBÿ ÖÏBë ô üB Îlï AèÛBÿ OPpAKéõüýlÿ ðýrìzBølû yl (O¿õüp3).
GƒB Aüƒò cƒBë, GýzPpüò ìýrAó GBqkû OPpAKéõüýlÿ koAüò kìB ô âpôû AðlAqû
Ohíƒà, ìƒpGƒõÉ Gƒú OýíBo58 uBÎQ– koWú Kw AqèÛBf GB kôoû| 5 kÚýÛú
(6/5%) ô ÞíPpüò @ó ìpGõÉ Gú OýíBo58 uBÎQ — koWú Kw AqèÛBf ô kôoû|
01 kÚýÛú (62/0%) Gõk (O¿õüp3, |50/0<p).

GdU
OýíBoyõá cpAoOþ ¾pÙ ðËpAqkoWú cpAoR, kôoû ô qìBó @ÒBqyõá

ìƒñƒXƒpGƒú AÖƒrAüƒ{ Oé×BR koøpkô âpôû Ohíßþ ô ðýrAÖrAü{ ìÏñþ|kAo
ðƒBøƒñƒXBoÿ|øBÿ oühPþ yl. ÞBø{ GBqìBðlâþ æoôøB koAðõAÑ kuPßBoÿ
ylû Þpôìõqôìþ koìÛBüvú GB âpôû|øBÿ küLéõüýl Ký{ AqAüò ðýrkoGpgþ
küƒãƒpAqâõðú|øBÿ @GrüBó ðËýpÚrë| @æÿ|oðãýò| ÞíBó (61) ô OõoGõR (22)
âƒrAo} yƒlû AuƒQ. ìƒõAok ìƒhƒPéƒ×ƒþ Gƒú ÎƒñõAó ÎBìê ASpânAoGpÞBø{
GBqìBðlâþ g¿õ¾B« koìpAcê ÚHê Aq̂zî qkâþ ìÇpf ylû Aðl Þú AüXBk

Wñýò|øBÿ @ðýõKéõüýl (72), gpôZ AuLpï AqOhíà koASpAÎíBë yõá ô
koðPýXƒú Oõèýl Wñýò|øBÿ øBKéõüýl (12) ô øí̀ñýò AÖrAü{ GýBó Gpgþ
KƒƒpôOEýƒò|øƒBÿ gƒBÁ ìƒpOHÈ GƒB AuPƒpx ðƒËýƒp|kcohstaeH )07PSH(

nietorp| AqAüƒò Wƒíéƒú AuƒQ (71). øí̀ñýò kuPßBoÿ|øBÿ ÒýpÂpôoÿ
Ohî g¿õ¾B® koìdéú cvBx Ohî èÛBf üBÖPú Gú WBGú WBüþ ðýrìþ|OõAðl Aq
küãpÎõAìê kgýê koAÖrAü{ Oé×BR GByl. Gú ÆõoìTBë ko4 uBÎQ Aôèýú
Kw AqèÛBf cvBuýQ Ohî|øB kô GpAGpuBÎQ Aôë Kw AqèÛBf AuQ (21), Aq
Aüò|oô kuPßBoÿ Ohî|øB OB 6 uBÎQ Kw AqèÛBf ìíßò AuQ GÛBF æoôÿ oA
OƒdƒQ OƒBCSƒýƒpÚƒpAokøƒl (03). øƒíƒ̀ƒñƒýò ðPBüY Aüò OdÛýÜ ðzBó kAk Þú
cƒvƒBuƒýƒQ Wƒñƒýƒò|øƒBÿ cƒB¾ƒê AqOƒhƒíƒà|øƒBÿ Þƒõ̂ƒßƒPƒpðvHQ Gú
Ohíà|øBüþ GB AðlAqû GroâPpAqmm5  g¿õ¾B« koìpcéú ̂zî qkâþ ðvHQ
Gƒú OƒýƒíƒBoøƒBÿ yƒõá cƒpAoOƒþ GƒýzPpAuQ ô ènA Oé×BR GýzPpÿ oA ðzBó
ìþ|køñl. ìýrAó GÛBF GBæOpæoôøBÿ cB¾ê AqOhî|øBÿ GroâPp, ðvHQ Gú
æoôøƒBÿ cƒB¾ƒê AqOhî|øBÿ Þõ̂ßPpKý{ AqAüò ðýrârAo} ylû AuQ
(92,52). |AcPíBæ« mgýpû Aðpsÿ GýzPpOhî|øBÿ koyPpGú kèýê qokû GýzPp
ÚBGéýQ GBæOpÿ GpAÿ Odíê AuPpx|øB oA AüXBk ìþ| Þñl Aâp̂ú ÎéQ ôAÚÏþ
Aüò Klülû GBül ìõok Gpouþ kÚýÜ ÚpAoâýpk. GpôqðBøñXBoÿ|øBÿ oühPþ ko
æoôøƒBÿ cƒB¾ê èÛBf ko@GrüBó ÆHýÏþ AuQ. ðBøñXBoÿ|øBÿ oühPþ ko
ìƒÛƒBküƒpÞƒíPpAq1% koâpôû|øBÿ yBøl uBüp@qìBü{|øB ðýrìzBølû ylû
AuƒQ. AqWƒíéƒú notserP| ô øƒíßBoAó kouBë 3102, 3/1-5/0 ðBøñXBoÿ
oüƒhƒPƒþ oA koâƒpôû|øBÿ yBøl Úrë| @æÿ Úùõû|Aÿ |atturt omlaS| ârAo}
Þƒpkðl (32). AÖrAü{ GpôqðBøñXBoÿ|øB koWñýò|øBÿ OýíBoylû GB yõá
cƒpAoOƒþ ìþ|OõAðl Gú kèýê AÖrAü{ cÃõoAðõAÑ @ðýõKéõüýl üB|øBKéõüýl ko
Wñýò|øB GByl. Gpôq̂ñýò Klülû|øBüþ kokoASpAÎíBë yõá cpAoOþ üB uBüp
yƒõá|øƒBÿ ìƒpOHÈ GB kuPßBoÿ Þpôìõqôìþ Ký{ AqAüò ðýrârAo} ylû
AuQ (32,61).|

koOdÛýÜ cBÂpðvHQ|øBÿ ìhPé×þ AqOPpAKéõüýlÿ koG̀ú|ìBøýBó
cƒB¾ƒê yl GB Aüò ôWõk koGpgþ ìõAok Gú kèýê GBæ Gõkó kìBÿ yõá üB
ðBìñBuI Gõkó qìBó @ÒBqyõá ô üB kôoû Æõæðþ yõá, Oé×BR ÞBìê Ohî|øB
ÚHê AqO×püi üB Ký{ Aq@ÒBqOÓnüú gBoWþ ìzBølû yl Þú AìßBó uñX{
ko¾l ô GBqkû OPpAKéõüýlÿ oA Òýpìíßò ìþ| Þpk. AuP×Bkû Aqyõá cpAoOþ
GƒpAÿ AèƒÛBÿ Kéõüýlÿ, OpüLéõüýlÿ ô OPpAKéõüýlÿ ko@qAkìBøýBó Ký{ Aq
Aüƒò ðýrârAo} ylû AuQ (01,6,3,2). GB Aüò ôWõk GñB Gú kèýê ìhPé×þ
ðËýpôütâþ|øBÿ gBÁ yõá ðËýpkoWú cpAoR yõá, kôoû yõá køþ ô
qìƒBó @ÒƒBqyƒõá (01), kìƒBÿ @J cƒõÂ`ú|øBÿ ðãùlAoÿ ìõèlüò üB @J
ìƒhƒBqó ðãùlAoÿ Ohî|øB Kw AqèÛBf ô ÚHê AqAÎíBë yõá (02), Þý×ýQ
âƒBìƒQ|øƒBÿ ìƒõok AuƒPƒ×ƒBkû, gƒ¿ƒõ¾B« koWú ouýlâþ (ÖõÝ ouýlâþ)
Ohíà|øB (5) ô cvBuýQ gBÁ øpðtAk ô üB cPþ øpÖpk ðvHQ Gú AÎíBë
yõá (81), O×BôR|øBÿ ̂zíãýpÿ kokoGBqkû yõá ìzBølû ìþ|yõk. ko
Aüƒò OƒdÛýÜ GBæOpüò GBqkû OPpAKéõüýlÿ koøpkôâpôû Ohíßþ kokìBÿ
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C
o82 cB¾ê yl. kog¿õÁ OÏýýò kìBÿ Gùýñú GpAÿ AèÛBÿ Kéõüýlÿ ko

@qAkìBøýBó, |narawseetoK & naidnaP| kouBë 8991 ârAo} Þpkðl Þú
kìBÿ ìhBqó yõá|køþ GpAÿ AèÛBÿ ìõÖÛýQ| @ìýrKéõüýlÿ ko@qAkìBøýBó
GBül koclôk Co1±81 GýzPpAqkìBÿ @J ðãùlAoÿ ìõèlüò ô üB Ohî|øB GByl
OƒB Îçôû GƒpAèÛƒBÿ ìñƒBuƒI Kéƒõüýƒlÿ, AqOé×ƒBR yƒlüƒl Ohƒî|øB kocýò
yõá|køþ ìíBðÏQ Gú Îíê @ül (12). ènA GB OõWú Gú kìBÿ ðãú|kAoÿ Ohî
ÚHê AqAÎíBë yõá Þú clôk |Co|11 Gõk, kìBÿ Gùýñú clôk Co82 ̂ñlAó
kôoAqAðPËBoðývQ.

kogƒ¿ƒƒõÁ Æƒƒõë kôoû yƒƒõá ô üƒƒB qìƒƒBó Gùýñƒú @ÒƒBqyƒõá|køƒþ
ârAo}|øBÿ ìP×BôOþ OBÞñõó ìñPzpylû AuQ. Gú ÎñõAó ìTBë issablaK|
ô øƒíƒßƒƒBoAó kouƒBë 3002, GƒB AuƒPƒ×ƒBkû Aqyƒõá Co82, GƒùƒPƒpüƒò GƒBqkû
OPƒpAKéƒõüýƒlÿ oA koAÎíƒBë yƒõá ko47 uƒBÎƒQ–koWƒú GB kôoû 21 kÚýÛú
âƒrAo} ðíƒõkðƒl (61). kocBèþ Þú |draagrohT| ô øíßBoAó kouBë 1891
GùPƒpüƒò qìBó @ÒBqyõá oA 05 uBÎQ – koWú ô Gú ìlR 1 kÚýÛú kokìBÿ
C

o63 ârAo} ðíõkû AuQ (82). GpgçÙ @ó, tuorruohC| kouBë 8891
AuP×Bkû Aqyõá cpAoOþ Co82 oA kokôoû qìBðþ ÞíPpAq55 uBÎQ– koWú
GƒpAÿ AèÛƒBÿ OPƒpAKéƒõüýƒlÿ koÚƒrë| @æÿ|oðãýƒò| ÞíƒBó Gþ|cB¾ê kAðvPú ô
GùPƒpüƒò qìBó oA GpAÿ AèÛBÿ OPpAKéõüýlÿ 58 uBÎQ–koWú ÎñõAó Þpkðl
(3). kocBèþ Þú koAüò OdÛýÜ, GBæOpüò ko¾l OPpAKéõüýlÿ koøpkô âpôû
Ohî|øBÿ GBæOpô ÞíPpAqmm5 ÎílOB« koqìBó 56 uBÎQ — koWú Kw Aq
èÛBf ìzBølû yl. Gú ðËpìþ|oul Þú O×BôR koqìBó OÛvýî uéõèþ koìýBó
ìõèlüò WíÏýQ|øBÿ ìhPéØ üB cPþ koìýBó ìõèlüò ìBkû| ìPÏéÜ Gú üà
âéƒú ìþ|OõAðl OõWýú| Þññlû Aüò O×BôR|øB koqìBó Gùýñú @ÒBqyõá üB Æõë
kôoû yƒõá Gýƒò âƒrAo}|øBÿ ìP×BôR GByl. ̂ñýò O×BôR|øBüþ ìþ|OõAðl
ìPƒBCSƒpAqðƒtAk üƒB mgýƒpû sðPýßþ ìP×BôR ìõèlüò ô üB cPþ AðlAqû ìP×BôR
Ohíƒà GƒByƒl. øí̀ñýƒò AgPçÙ kokìƒBÿ @J AðßƒõGƒBuýƒõó ìýƒBó Aüò
OdÛýƒÜ |(C

o11) koìÛƒBüvƒú GƒB küãƒpìƒÇƒBèÏƒBR (ìdlôkû| Gýò Co9 OB 01)
ìƒþ|OƒõAðƒl OƒBcƒlôkÿ O×ƒBôR koqìƒBó Gùýñƒú @ÒBqyõá ô üB kôoû ìñBuI
yõá|køþ oA OõWýú Þñl. üBÖPú|øBÿ AgýpGpAuBx ìÇBèÏBR GBÖQ|yñBuþ
ðzBó ìþ|kølÞú ÒBèHB« AÎíBë yõá cpAoOþ OñùB AðlÞþ Ký{ AqKpôìPBÖBq
ìýPƒõqÿ, ìñXƒpGƒú AüXƒBk GƒBqkû OPƒpAKéõüýlÿ GýzPpÿ koìÛBüvú GB uBüp
qìBó|øB koìBøýBó ìþ|yõk (91). ènA Gú ðËpìþ|oul GpAÿ OÏýýò qìBó Gùýñú
AèÛƒBÿ yõá, OõWú Gú Aôèýò Ovùýî Wñýñþ |)ICF( lavretni egavaelc

tsriF| AqAøíýQ ôütû|Aÿ GpgõokAoAuQ. OBÞñõó qìBó|øBÿ ìhPé×þ ðËýp
55-07% ô 001-011% Aq|ICF|(31) üB 3/65 OB 8/86 % AqÖB¾éú qìBðþ Aôèýò
Ovùýî Wñýñþ Gú ìñËõoqìBó Gùýñú GpAÿ AèÛBÿ OPpAKéõüýlÿ ko@qAkìBøýBó
ârAo} ylû AuQ (02,41). |GB Aüò ôWõk, ðPBüY ìÇBèÏBR ìhPéØ ðzBó kAk
Þƒú qìƒBó Aôèýƒò Ovùýƒî Wñýñþ koGýò WíÏýQ|øBÿ ìhPéØ, âpôû|øBÿ
Ohíßþ ìP×BôR ô øí̀ñýò koüà âpôû Ohíßþ, ìþ|OõAðl OB 02% ìP×BôR

GƒByƒl (51). Aüƒò ìƒýƒrAó AgƒPƒçÙ ko|ICF| koGƒýƒò WíÏýQ|øBÿ ìhPéØ
ìƒþ|OƒõAðƒl Gƒýƒò 02 OƒB 05 kÚýÛú GByl (31). ènA yBül O×BôR koqìBó Aôèýò
Ovùýî Wñýñþ koOhî|øBÿ ìõok AuP×Bkû koAüò OdÛýÜ GB uBüpìÇBèÏBR
Kƒý{ AqAüò, Aqkæüê A¾éþ O×BôR koqìBó Gùýñú @ÒBqyõá|køþ ô Æõë
kôoû yƒõá GByl. GB Aüò ôWõk, ASHBR Aüò ðËpðýBqìñl OÏýýò qìBó kÚýÜ
Ovùýî Wñýñþ kokô âpôû Ohíßþ ìõok AuP×Bkû AqÚrë| @æÿ|oðãýò| ÞíBó
koAüò OdÛýÜ gõAøl Gõk. øí̀ñýò Gú ðËpìþ|oul, Þú Ohî|øBüþ GB AðlAqû
ÞíPpAqmm5  koìÛBüvú GB AðõAÑ GroâPpgõk Gú kèýê ÖÃBÿ Þõ̂ßPpGýò
ÒzBF uéõë ô ìpÞr@ó, upüÐ|OpOdQ OBCSýpyõá cpAoOþ ÚpAoâpÖPú ô ènA
kôoû ÞõOBû|Op5 kÚýÛú üB ÞíPpkoìÛBüvú GB kôoû|øBÿ qìBðþ Æõæðþ|OpGpAÿ
AèƒÛƒƒBÿ yƒõá koAüƒò kuƒPƒú AqOƒhƒíƒà|øƒB KƒýƒzƒñƒùƒBk ìƒþ|yƒõk. GƒBqkû
OPpAKéõüýlÿ koAüò OdÛýÜ Aðlá ô koGùPpüò ypAüÈ GpAÿ Ohíà|øBüþ GB
ÚÇpGý{ Aqmm5  clôk 31% ô koOhíà|øBÿ Þõ̂ßPpAqmm5  clôk 7%
Gp@ôok yl. GBqkû Aðlá OPpAKéõüýlÿ ÎílOB« Gú uHI Oé×BR GBæÿ Ohî Ký{
AqAüƒò ðýƒrâƒrAo} ylû AuQ (61,2). Gú ðËpìþ|oul kuPßBoÿ Öýrüßþ
Ohî|øB koqìBó @ÒBqüB Oßíýê OÛvýî uéõèþ ìþ|OõAðl ìñXpGú Gpôq¾lìBR
Wlÿ Gú Wñýò ô Oé×BR ylül @ðùB yõk. ÞíPpGõkó GBqkû OPpAKéõüýlÿ ko
Ohíà|øBÿ GB ÚÇpÞõ̂ßPp, GpgçÙ ko¾l OPpAKéõüýlÿ GBæOp@ðùB ðvHQ
Gƒú Ohƒî|øƒBÿ GƒroâPƒpyƒBüƒl Gú uHI cvBuýQ GýzPpOhíà|øB GB AðlAqû
Þõ̂ßPpô koðPýXú ðpj GBæOpOé×BR @ðùB koìÛBüvú GB AðõAÑ GroâPpGByl. ko
g¿õÁ oAGÇú Gýò GÛBF ô AðlAqû Aôèýú Ohíà ko@qAkìBøýBó ðPBüY ìPñBÚÃþ
ìƒñƒPƒzƒpyƒlû AuƒQ. Gƒú ÎñƒõAó ìTƒBë koÚƒrë| @æÿ|oðãýƒò| ÞíƒBó (62,9),
Úƒƒrë| @æÿ ÚƒƒÇƒHƒƒþ sunipla sunilevlaS(92) ô Úƒƒrë| @æÿ gƒBë Úƒpìƒr
atturt omlaS|(8) GƒÛƒBÿ GƒBæOƒpOƒhî|øƒBÿ koyƒQ|OƒpcƒlAÚê koìpAcê
@ÒBqüò AðßõGBuýõó OBCüýl ouýlû AuQ. Aâp̂ú koGpgþ küãpAqìÇBèÏBR,
AoOHBÉ ̂ñlAðþ koìýrAó GÛBF ô AðlAqû Aôèýú Ohíà ìzBølû ðzlû AuQ (1).
Gú ðËpìþ|oul ðPBüY Aüò OdÛýÜ ìþ|OõAðl GýBðãpASpìTHQ AðlAqû Ohíà Gp
GÛBÿ Aôèƒýƒú cƒlAÚƒê OƒB ìƒpcéú @ÒBq̂zî qkâþ koypAüÈ Oñ{ cpAoOþ ko
koÚƒrë| @æÿ|oðƒãýò| ÞíBó GByl. OýíBoC

o03 koâpôû Ohíà GB AðlAqû Gý{ Aq
mm5 ìƒñƒXƒpGú AèÛBÿ OPpAKéõüýlÿ ðzl, kocBèþ Þú koWú cpAoR|øBÿ
GBæOpô KBüýò|OpAqC

o03, Co82 ô 23 ÚBkoGú AèÛBÿ OPpAKéõüýlÿ Gõk. ̂ñýò
ÖƒpAüƒñƒlÿ koOƒdƒÛƒýƒÛƒBR Kƒýƒ{ AqAüò ârAo} ðzlû AuQ, GB Aüò ôWõk
ìþ|OõAó kô Klülû ìhPéØ oA koAüò g¿õÁ kgýê kAðvQ. AqWíéú ìõAok
ìþ|OõAó Gú cvBuýQ|øBÿ Öpkÿ koôó âéú ìõèlüò Gú yõá GpAÿ AèÛBÿ
Kéõüýlÿ AyBoû Þpk. Aüò AcPíBë ìÇpf AuQ Þú OíBìþ| âpôû|øBÿ Ohíßþ
Þú ko@ó ìpcéú Aq@qìBü{ koìÏpÅ yõá ÚpAoâpÖPú|Aðl Aqìõèlüñþ OBCìýò
ylû GByñl Þú ðvHQ Gú AÎíBë yõá KBui ìñBuHþ oA AoAüú ðlAkû GByñl.
cvBuýQ ìP×BôR âpôû|øBÿ ìhPéØ Ohíà ðvHQ Gú AÎíBë üà yõá
üƒßƒvƒBó GƒpAÿ AèƒÛƒBÿ Kéƒõüƒýlÿ koÚrë| @æÿ oðãýò| ÞíBó Ký{ AqAüò ðýr
âƒrAo} yƒlû AuƒQ (41). Aâƒp̂ƒú Gƒú kèƒýƒê ìƒhéƒõÉ yló Ohíà|øBÿ
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ìƒõèƒlüƒò GƒB üßƒlüãpAcPíBë GpôqAüò Klülû ìþ|OõAðl GvýBoAðlá GByl.
Îçôû GpAüò, yBül AoqüBGþ 5 Aèþ 02 ÚÇÏú æoô GpAÿ Gpouþ ¾dQ Kéõüýlÿ
ÞƒBÖƒþ ðHƒõkû AuQ. Gú GýBó küãp, GB OõWú Gú Aüñßú Gpouþ âvPp}|øBÿ
gƒõðƒþ ô ìñBÆÜ uBqìBó køñlû øvPßþ OñùB koOÏlAk AðlÞþ AqæoôøBÿ
cB¾ê Aq@qìBü{ ¾õoR âpÖQ, Aüò AcPíBë ôWõk kAok Þú yBül Gú Æõo
O¿BkÖþ øýa üà Aqðíõðú|øBÿ ìõok Gpouþ OPpAKéõüýl ðHByñl ô koðPýXú,
ko¾l AèÛBÿ OPpAKéõüýlÿ koAüò âpôû ¾×pkoðËpâpÖPú ylû GByl. ||

Gú ÆõoÞéþ GpAuBx ðPBüY Aüò OdÛýÜ ìþ|OõAó GýBó ðíõk Þú WùQ
AèÛBÿ OPpAKéõüýlÿ koÚrë| @æÿ|oðãýò| ÞíBó (âéú AüpAðþ koypAüÈ Oõ¾ýØ
ylû koAüò OdÛýÜ) kokìBÿ @J AðßõGBuýõó |(C

o11) kìBÿ ìñBuI WùQ
AèÛƒBÿ yƒõá cƒpAoOƒþ, |Co82 AuƒQ. kôoû ô qìBó @ÒBqyõá GvPú Gú ÚÇp
Ohíƒà ìP×ƒBôR Gƒõkû ô Gƒú ÆƒõoìÏíƒõë, Ohíƒà|øBÿ Þõ̂ßPp, Oé×BR
GýzPƒpÿ oA koìÛƒBüvƒú GƒB AðõAÑ GroâPpOdQ OBCSýpyõá cpAoOþ, g¿õ¾B«
kôoû|øBÿ Æõæðþ ìlR ðzBó ìþ|køñl Þú GpGBqkû OPpAKéõüýlÿ ìõöSpAuQ.
||

OzßpôÚlokAðþ||
ðãBoðlâBó AqOíBìþ Kpuñê ìpÞrOdÛýÛBR sðPýà ô A¾çf|ðtAk ìBøýBó

upk@Gþ yùýl ìÇùpÿ üBuõZ ôAGvPú Gú ìõuvú OdÛýÛBR Îéõï yýçOþ
ÞƒzƒƒõoGƒƒú uƒHƒƒI øƒíƒßƒƒBoÿ|øƒBÿ Aoqðƒlû AüzƒBó koAðXƒBï Aüƒò OdÛýƒÜ
uLBuãrAoÿ ìþ|ðíBül. Gh{ AÎËî ørüñú|øBÿ AðXBï Aüò OdÛýÜ Aqìdê
KƒtôøƒBðƒú yƒíƒBoû 94935/09/205 KƒpkAgƒPƒþ Aquƒõÿ ìƒÏBôðQ Ktôøzþ
kAðzãBû ¾ñÏPþ A¾×ùBó Gú kÞPpuBæokoAÖzBó OBìýò ylû AuQ.
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Abstract:
BACKGROUND: Tetraploid rainbow trout has a key role in producing infertile triploid fish

by indirect method and introducing them in cultivation system. OBJECTIVES:The purpose of
the present study was to determine the optimal heat shock for tetraploidy induction in rainbow
trout with emphasis on egg size. METHODS: The efficiency of different shock temperatures:
28, 30 and 32 °C, durations: 1, 5 and 10 min and starting time: 45, 55, 65, 75 and 85 degree-
hour post fertilization (dhPF) on two different egg size diameters (4.2 ± 0.12 and 5.5 ± 0.20
mm) for tetraploidy induction in rainbow trout were analyzed. Tetraploidy rates were
determined using red blood cell sizes as well as number of nucleolar organizing regions
(NORs) at swim up stage. RESULTS: Tetraploidy rates were in the range of 18-69 and 18-76
% for the groups of eggs over and less than 5 mm in diameter respectively. The statistical
analysis showed that the highest tetraploidy efficiency (13%) for the larger egg size achieved
by treating eggs at 28°C, for 10 min starting at 65dhPF. While for the smaller egg size, the
highest efficacy (7%) was observed in group treated at 28°C, for 5 min starting at 75 dhPF.
CONCLUSIONS: Although tetraploidy induction has been done previously in rainbow trout,
for the first time, the results of this study showd that tetraploidy efficacy was affected by egg
size as well as other shock related parameters. 
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Figure  Legends  and  Table  Captions
Table 1. The effects of different heat shock treatments on the survival up to eyed, hatch and swim up stages as well as some morphological
abnormalities in rainbow trout, group with egg size more than 5 mm.
Table 2. The effects of different heat shock treatments on the survival up to eyed, hatch and swim up stages as well as some morphological
abnormalities in rainbow trout, group with egg size less than 5 mm.
Table 3. Summary of analysis of variance showing the effects of shock temperature, duration, starting time and egg diameter on tetraploidy
percentage.
Table 4. Summary of analysis of variance showing the effects of shock temperature, duration, starting time and egg diameter on tetraploidy
efficiency.
Figure 1. Red blood cells in diploid (a) and tetraploid (b) rainbow trout. Larger cell dimensions were obvious in tetraploids in comparison
with diploids.
Figure 2. Tetraploidy rates (%) among different groups (temperature, starting time and duration) in two groups of egg size, over and less
than 5 mm in diameter. In each egg size group, the mean with at least one same letter did not showed significant difference (DMRT, p>0.05).
By t-Test analysis, the non-significant difference between two egg size groups at each treat (temperature, starting time and duration) was
showed by *.
Figure 3. Tetraploidy efficiency (%) among different groups (temperature, starting time and duration) in two groups of egg size, over and
less than 5 mm in diameter. In each egg size group, the mean with at least one same letter did not showed significant difference (DMRT,
p>0.05). By t-Test analysis, the significant difference between two egg size groups at each treat (temperature, starting time and duration)
was observed.
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