
ìÛlìú
ìƒÇƒBèƒÏƒBR Þƒpôìƒõqôìþ ìBøýBó kouÇe WùBó Gú Æõoìdlôkÿ AðXBï

KƒnüƒpÖƒPƒú AuƒQ Gƒú Æƒõoÿ Þƒú Aq000/03-000/52 âƒõðƒú ìBøþ, AÆçÎBR

ÞƒBoüƒõèƒõsüƒà koìƒõok ÞƒíƒPƒpAq0053 âƒõðƒú Aq@ðùB ìõWõk ìþ|GByl (1).

ÞƒBoüƒõOƒýƒM Oƒ¿õüpÿ AqìXíõÎú ÞBìê Þpôìõqôìþ üà Öpk üB üà âõðú

AuQ Þú ôütâþ|øBÿ Þpôìõqôï|øB oA AqðËpyßê ô AðlAqû ô OÏlAk küLéõüýl

ìzhÀ ìþ| Þñl. Gú ÆõoÞéþ, ÞBoüõOýM Aqôütâþ|øBÿ âõðú|Aÿ ìþ|GByl,

qüƒpA koâƒõðƒú|øƒBÿ ÎƒBèƒþ OpAqÚHýê KvPBðlAoAó Öpìõë Þpôìõqôìþ AÖpAk

ìPÏéÜ Gú üà âõðú AuBuB« SBGQ AuQ. kocBèþ Þú koâõðú|øBÿ KvQ OpAq

Wíéú ìBøýBó ìíßò AuQ koOÏlAk ô AðõAÑ Þpôìõqôï|øBÿ AÖpAk ìPÏéÜ Gú

üƒà âƒõðƒú OñõÑ külû yõk(1).  @ðBèýrÞBoüõOýM koìzhÀ Þpkó oôAGÈ

OƒßƒBìéƒþ âƒõðƒú|øƒBÿ ìƒPƒÏéƒÜ Gƒú üà âpôû ìzBGú üB âpôû|øBÿ ôAGvPú ÿ

ðƒrküƒà, ìƒþ|OƒõAðƒl ìƒ×ƒýƒl GƒByƒl. kocƒÛƒýÛQ, Kþ Gpkó Gú oôAGÈ koôó

âƒõðú|Aÿ, Glôó kAyPò AÆçÎBR ÞBoüõOýLþ ìñBuI, Gú ÆõoÞBìê AìßBó

Kƒnüpðíþ GByl. Aâp̂ú OBÞñõó Gpouþ ÞBoüõOýM ìBøþ|øB Gú ÎñõAó AGrAo

A¾éþ koìÇBèÏBR OßBìéþ Gõkû ô ÞBoGpk ÞíPpÿ koìlüpüQ mgBüpô ÞñPpë

@ðùB kAyPú AuQ, AìB koâõðú|øBÿ Kpôoyþ Aüò AÆçÎBR ìþ|OõAðl koAüXBk

mgBüpGpOpsðPýßþ AqoAû A¾çf ðtAk ô GýõOßñõèõsÿ ì×ýl ôAÚÐ âpkk(41).

ìBøþ WñãXõÿ uýBìþ |)snednelps atteB(|, üßþ AqìBøýBó qüñPþ

ìÏpôÙ WùBó ìþ|GByl Þú Æþ uBë|øBÿ AgýpkoAüpAó ðýroôAZ üBÖPú AuQ.

Aüò ìBøþ, Gõìþ @J|øBÿ WñõJ ypÝ @uýB Gú g¿õÁ OBüéñl ìþ|GByl.

Wñw ðp@ó AqqüHBüþ gB¾þ GpgõokAoGõkû Gú Æõoÿ Þú ÒBèHB« Aüò ìBøþ GB

ÖñƒõOýƒM|øBÿ Wñw ðp@ó yñBgPú ìþ|yõk. GB ôWõk âvPp} ̂zíãýp

Aüƒò ìƒBøƒþ ko¾ñÏƒQ ìBøýBó qüñPþ AüpAó, OBÞñõó øý̀ãõðú ìÇBèÏú|ÿ

Þpôìõqôìþ Gpoôÿ @ó AðXBï ðzlû AuQ. Îçôû Gp@ó, O×BôR|øBÿ AcPíBèþ

ÞƒBoüƒõOýƒM koìýƒBó kô Wñw ðpô ìBkû Aüò âõðú øñõqìzhÀ ðãpkülû

AuQ. koAüò Gpouþ Îçôû GpOùýú âvPp}|øBÿ Þpôìõqìþ AuPBðlAok ô

ÞƒBoüƒõOƒBüLýñƒä øƒpkô Wñƒw ðƒpô ìƒBkû Aüƒò âƒõðƒú, ðvHƒQ Gú ðõAo|Gñlÿ

RON-gA| Þpôìõqôï|øBÿ @ó ðýrAÚlAï âpkül. ðõAoGñlÿ |RON-gA| @yßBo

Þññlû ìñBÆÜ uBqìBó køñlû øvPà|øB |)snoigeR gnizinagrO suloelcuN(|

Gpoôÿ Þpôìõqôï|øB ìþ|GByl ô OzhýÀ Aüò ðõAcþ ôøíhõAðþ OÏlAk @ðùB

Gpouþ ÞBoüõOýM ôðõAoGñlÿRON-gAÞpôìõqôï|øBÿ ìBøþ WñãXõÿ uýBìþ
)snednelps atteB(

ÖpøBk Aìýñþ
1*

|  AoÒõAó uBkAR ußõR
2

1) âpôû GùlAyQ ôOÓnüú kAï ôÆýõo, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó
2) kAð{ @ìõgPú kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó

|(||koüBÖQ ìÛBèú:  41  Gùíò ìBû  1931  ,  Knüp} ðùBüþ:  52  AoküHùzQ ìBû  2931)

|̂ßýlû 
qìýñú ìÇBèÏú:||ìBøþ WñãXõÿ uýBìþ kouBë 9091,nageR,snednelps atteBüà ìBøþ @J yýpüò Gõìþ ìñBÆÜ WñõJ ypÝ @uýB

ìþ|GByl Þú Aìpôqû koAüpAó AuP×Bkû Aq @ó Gú ÎñõAó ìBøþ qüñPþ ìPlAôë ylû AuQ.||ølÙ:||ølÙ Aq AðXBï Aüò ìÇBèÏú, OÏýýò ÞBoüõOýM Aüò ìBøþ Gú

oô} oviv ni| ôðõAoGñlÿ |RON-gA| Þpôìõqôï|øBÿ @ó Gõkû AuQ. oô} ÞBo:âvPp}|øBÿ Þpôìõqôìþ Gú kôoô} ̂ßBðló ôèú Þpkó Gpoôÿ æï

upk Aq GBÖQ|øBÿ gõðvBq yBìê ÚvíQ ÚlAìþ Þéýú ôÆdBë ôøí̀ñýò @Gz{ ôGýÃú Oùýú ôGú oô} oðä| @ìýrÿ| âýívB ìõok Gpouþ ÚpAoâpÖQ.

øí̀ñýò, WùQ Gpouþ ðõAoøBÿ |)snoigeR gnizinagrO suloelcuN( RON| Aq oðä @ìýrÿ ðýPpAR ðÛpû GBÖQ|øBÿ gõðvBq AuP×Bkû yl. ðPBüY:Gú

ÆõoÞéþ âvPp}|øBÿ Þpôìõqôìþ cB¾ê Aq GBÖQ|øBÿ gõðvBq ðvHQ Gú @Gz{ ôGýÃú, ðPBüY GùPpÿ oA Gú øípAû kAyQ. Îlk Þpôìõqôìþ kouéõë|øBÿ

küLéõüýl koAüò âõðú ìBøþ 24=|n|2 ôkouéõë|øBÿ|øBKéõüýl @ó 12=|n| ôÎlk GBqôüþ @ó 86=|NF| yíBo} âpkül. 4 W×Q ðõAoìñBÆÜ uBqìBó køñlû

øvPà |)sRON(|koâvPp} Þpôìõqôìþ ìzBølû âpkül. Öpìõë Þpôìõqôìþ koAüò ìBøþ ìzPíê Gp1 W×Q Þpôìõqôï ìPBuñPpüà, 3 W×Q uBJ

ìPBuñPpüà, 9 W×Q uBJ OéõuñPpüà (@ÞpôuñPpüà) ô8 W×Q OéõuñPpüà ìþ|GByl. Öpìõë Þpôìõqôìþ koøpkôWñw ðpôìBkû ìzBGú Gõk AìB Aq

ðËpGpouþ ÞBoüõOýLþ, Þpôìõqôï W×Q 71 kokôWñw øPpôìõoÖýà Gõk ôAcPíBë @ó ôWõk kAok Aüò W×Q Þpôìõqôìþ, Þpôìõqôï|øBÿ Wñvþ GByñl.

ðPýXú| âýpÿ|ðùBüþ:OÏlAk Þpôìõqôï|øB |(n2) ìzBGú AìB Öpìõë ôOÏlAk GBqôøBÿ Þpôìõqìþ |)NF(| koAüò Gpouþ ìP×BôR Aq ìÇBèÏBR Kýzýò ìþ|GByl.

øí̀ñýò ôWõk üà W×Q Þpôìõqôï ìPBuñPpüà (W×Q 1) ôüà W×Q Þpôìõqôï øPpôìõoÖýà (W×Q 71) kokôWñw GpAÿ Aôèýò GBokoAüò âõðú

ârAo} ìþ|yõk. ko¾õoOþ Þú Þpôìõqôï|øB ÿ W×Q 71 Þpôìõqôï|øBÿ Wñvþ GByñl, Aüò âõðú ìBøþ AcPíBæ« kokuPãBû OÏýýò WñvýQ |ZW| ÚpAoâpÖPú

Þú ko@ó Wñw ìBkû øPpôâBìPýà |)ZW(| ôWñw ðpøõìõâBìPýà |)ZZ(| |AuQ.

ôAsû|øBÿÞéýlÿ:|ìBøþ WñãXõÿ uýBìþ, |snednelps atteB|, Þpôìõqôï, ÞBoüõOýM, ðõAoGñlÿ |RON-gA

∗)ðõüvñlû ìvõöôë: Oé×ò: 06171116 -120 ðíBGp: 22233966-120    | ||ri.ca.tu@inimaf||:liamE|

ìXéú| OdÛýÛBR kAìLryßþ, 2931, kôoû 86, yíBoû 3, 552-942

3102 ,552-942 :3,86 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO



ìXéú OdÛýÛBR kAìLryßþ, kôoû86, yíBoû 3, 2931| | 052

GB OÏlAk øvPà|øB AqðËpuýPõsðPýßþ kAoAÿ AøíýQ ìþ|GByl. kèýê Aüò

AìpAüò AuQ Þú ølÙ Aüò oô} üBÖPò ìßBó só|øBüþ AuQ Þú kouBgQ

oüHõqôï(ANR oüHõqôìþ |S| 81 ô |S| 82) kgBèQ kAoðl. |RON||øB GBÎU Gpôq

üƒBÖPƒò só|øƒBÿ ìPÏƒlkÿ yƒlû ô Gýƒ{ AqøƒpðƒBcýú Þpôìõqôìþ küãpAq

KƒpôOEýò|øBÿ ÒýpøývPõðþ Ozßýê ìþ|yõðl. GB AcýBF yló ðÛpû @èþ Gú

ôuýéú Aüò KpôOEýò|øB AuQ Þú oðä ðÛpû Oýpû ylû ô ðõAoøBÿ Oýpû gB¾þ Gp

oôÿ Þpôìõqôï AüXBk ìþ| âpkk (31,4).

ìõAk ôoô} ÞBo
Aüò ìÇBèÏú Gpoôÿ 01 Îlk ìBøþ WñãXõÿ uýBìþ, yBìê 5 Îlk ðpô 5

Îƒlk ìƒBkû, AðƒXBï âpÖQ. ìBøýBó ðpkoWBüãBû|øBÿ Að×pAkÿ ô ìBøþ|øBÿ

ìBkû Gú ¾õoR âpôøþ koypAüÈ ìñBuI @ÞõAoüõìþ kokìBÿ Co|62-52

|Gú ìlR üà ø×Pú ðãùlAoÿ ô GB ÒnAÿ ìñBuI OÓnüú | âpkülðl. Gú ìñËõo

ìPõÚØ ðíõkó OÛvýíBR uéõèþ koìpcéú|ÿ ìPBÖBqÿ Aqkô oô} |oviv ni|

üÏñþ OroüÜ kAgê ¾×BÚþ Þé̀þ uýò ô||ÒõÆú|ôouBqÿ kocíBï Þé̀þ

uýò AuP×Bkû yl. ìýrAó kôqOroüÛþ Þé̀þ uýò koìBøýBó gm51/0-01/0

Gú AqAÿ øpâpï ôqó Gló Gõk (01). OroüÜ|øB Gpoôÿ 5 ìBøþ ðpô 3 ìBøþ ìBkû

AðXBï âpÖQ. Kw AqOroüÜ GB upðä Aðvõèýò, ìBøþ Gú üà WBüãBû Að×pAkÿ

ìñPÛê ylû ô GB øõAkøþ ô OBìýò kìBÿC
o72-62 GB GhBoÿ @ÞõAoüõìþ, Gú

ìƒlR 3 Aèþ 4 uBÎQ kôoû|ÿ AðßõGBuýõó Æþ | âpkül. øí̀ñýò Gpoôÿ 2

Îƒlk ìƒBøþ ìBkû Gú kèýê Þõ̂à Gõkó Gú oô} ÒõÆú ôouBqÿ kocíBï

Þé̀þ uýò Îíê yl. koAüò oôyþ cíBï Þé̀þ uýò 10/0 % Oùýú âpkül

ô ìBøþ OdQ ypAüÈ øõAkøþ kokìBÿC
o72-62, Gú ìlR 3-2 uBÎQ ko

@ó ÚpAokAkû yl.

koøpkô oô} Kw AquLpÿ yló kôoû|ÿ AðßõGBuýõó, ìBøþ oA Aq@J

gƒBoZ ô Gƒú oô} AðƒvƒBðƒþ ìƒÏƒlôï ô GƒBÖƒQ|øBÿ ìõok ðËpWlA âpkülðl.

ÞíBó|øBÿ @Gzzþ øpkô ÆpÙ WlA ylû, Îçôû Gp@ó GBÖQ|øBÿ ÆdBë ô

ÚvíQ ÚlAìþ Þéýú ô ðýrGBÖQ GýÃú koìBøýBó ðpGpkAyQ ylðl. ðíõðú|øB

Gú ìlR üà uBÎQ kokìBÿ @qìBüzãBû koôó ìdéõë øýLõOõðýà Þépül

KƒPƒBuƒýî |)lCK(| lom|570/0 ÚƒpAoâƒpÖƒPƒñƒl. koAüƒò ìƒlR, GBÖQ|øBÿ ðpï

^ƒñƒlüƒò ìƒpOƒHƒú KƒýLPýñä ylðl. Kw AqAüò ìpcéú ðíõðú|øB, GXrGBÖQ

@Gz{, Gú ìlR2 kÚýÛú GB kôo0051 uBðPpü×õsâpkülðl. ìBüÐ oôüþ oA kôo

oüƒhƒPƒú ô GƒB ìƒdéƒõë ÞBoðõÿ upk ô OBqû Oùýú ylû, ìhéõÉ v|1|:v|3 Auýl

AuƒPƒýƒà âƒçuýBë: ìPBðõë, WBüãrüò âpkül. ðíõðú|øB Gú ìlR01 kÚýÛú

koôó üƒhƒ̀Bë ÚpAokAkû, uLw gBoZ ðíõkû ô ìXlkA« uBðPpü×õsÞpkû ô

ìdéõë Wlül ÞBoðõÿ WBüãrüò yl. Aüò ìpAcê 4 ìpOHú OßpAoyl. koøp

ìpcéú ìdéõë OBqû ô upk ÞBoðõÿ Oùýú ìþ|yl (01).

æï|øBÿ ìýßpôußõKþ Ký{ AqOùýú âvPp} Þpôìõqôìþ Gú ìlR 03

kÚýÛú koôó ìdéõë kOpWñQ WõyBðlû ô uLw ̂ñlüò ìpOHú GB @J ìÛÇp

yvPzõkAkû ylðl. Kw Aq@ó æï|øB oA Gú kÚQ gzà Þpkû ô uLw WùQ

Oùýú âvPp} koôó ÖpüroC
o81– ðãùlAoÿ ylðl.

GpAÿ Oùýú âvPp} Gú oô} ̂ßBðló, ̂ñl ìýßpôèýPpAquõuLBðvõó

uéƒõèƒþ GƒB KýLQ GpkAyQ ylû ô AqÖB¾éú|ÿmc04-03 Gpoôÿ æï upk Gú

OÏlAk 3 ÚÇpû GB ÖõA¾ê ìñËî ̂ßBðlû yl(4). kooô} èú Þpkó ðýrGBÖQ

@Gzzþ Gú ¾õoR ìùpqkó Gpoôÿ æï upk Þú koGBæ OõÂýe kAkû yl ÖzBo

kAkû ô uLƒw GƒpkAyPƒú ìƒþ|yƒlðƒl (01). koAüò oô}|øB kÚQ ìþ|yl Þú

âvPƒp}|øƒB GƒB øƒî øíLƒõyƒBðƒþ ðƒlAyPƒú GƒByñƒl. uLw æï|øB kokìBÿ

@qìƒBüzãƒBû gzà ô GÏlGú ìlR 06-05 kÚýÛú koôó oðä âýívBÿ 52%

ÚƒpAokAkû yƒlðƒl. GÏƒl Aqoðƒä| @ìýƒrÿ, æï|øƒB ̂ñƒlüƒò ìpOHú GB @J ìÛÇp

yvPzõâpkül ô kokìBÿ ìdýÈ gzà ylðl.

oðä| @ìýrÿ AgP¿B¾þ ðýPpAR ðÛpû GpAuBx kô oô} kcalB & llewoH|

kouBë0891 (7) ô xuallirtuD & seyaH| | kouBë 0002(5)  AðXBï âpÖQ. Gp

AuBx oô} Aôë, Kw AqOùýú âvPp} ô gzà yló, Gpoôÿ øpæï 1 ÚÇpû

ìdéõë sæOýò 05% ô 2 ÚÇpû ìdéõë ðýPpAR ðÛpû 05% oühPú ô æï|øB oA ko3

cBèQ kìBüþ– qìBðþ ìP×BôR ( üÏñþ kìBÿ Co07 Gú ìlR 8 ô 06 kÚýÛú ko

ìd×Ëú ìpÆõJ, ô kìBÿ ìdýÈ Gú ìlR 04 kÚýÛú koìd×Ëú gzà) ÚpAo

kAkû ylðl. Kw Aq@ó æï|øB GB @J ìÛÇpyvPzõylû ô koâýívB 01% Gú

ìƒlR 5 kÚýÛƒú ìƒõok oðƒä| @ìýƒrÿ ÚƒpAoâpÖPñl. kooô} kôï, æï|øB oA Gú

ìlR03 kÚýÛú koGBÖpGõoAR (2/9=|Hp) ÚpAokAkû ô Kw AqyvPzõô gzà

Þpkó, 2 ÚÇpû Aqìdéõë ðýPpAR ðÛpû 05% Gpoôÿ æï ÚpAokAkû ô uLw ko

kìBÿ Co07 Gú ìlR üà uBÎQ koìd×Ëú ìpÆõJ ÚpAokAkû ylðl ô ìBðñl

oô} ÚHê GB âýívB oðä| @ìýrÿ yl.

OíBìþ æï|øB GB ÖPõìýßpôußõN |levoN| GB Groå ðíBüþ |(x0001) GB ðõo

ÆHýÏƒþ ìƒõok Gpouþ ô Îßw|GpkAoÿ ÚpAoâpÖPñl. øí̀ñýò WùQ Oùýú

ÞƒBoüƒõOýƒM Aqðƒpï|AÖrAo|0.8 pohsotohP| ô GpAÿ ouî ðíõkAoøB Aqðpï|AÖrAo

7002 lecxE tfosorciM| AuP×Bkû yl. ||

ðPBüY
GƒBÖƒQ|øƒB ô oô}|øƒBÿ ìhPéØ Oùýú âvPp}|øBÿ Þpôìõqôìþ ðPBüY

ìP×BôOþ oA Gú kðHBë kAyPñl. koìýBó GBÖQ|øBÿ gõðvBq, @Gz{ ô GýÃú,

ìƒzƒBøƒlû âƒpküƒl Þƒú AqGBÖQ gõðvBqâvPp}|øBÿ Þpôìõqôìþ GùPpÿ

cƒB¾ê yl. GBÖQ @Gzzþ AqðËpÞý×ýQ kokoWú kôï ÚpAokAyQ. GBÖQ

GƒýƒÃƒú ðýrGú ÎéQ cÃõoAuLpï|øB WùQ Oùýú âvPp} ìñBuI ðHõk. ko

ìÛBüvú kô oô} ̂ßBðló ô èú Þpkó ðýroô} ̂ßBðló ðPBüY ìñBuI Opÿ

GluQ kAk. Îçôû GpAüò, WùQ oðä| @ìýrÿ GB âýívB, GùPpüò ÒéËQ 52%

ô GùPpüò qìBó 05 kÚýÛú Gõk. ðíõðú|øBüþ Þú Gú ìlR 42 uBÎQ OB üà ø×Pú

koÖýßvBOýõìBðlðl, Kçá|øBÿ ìPBÖBqÿ GvýBoìñBuHþ Gú kuQ kAkðl, Gú

Æõoÿ Þú Þpôìõqôï|øB ko@ðùB ÞBìç« ìzhÀ ô GBqôøB GBqGõkðl. øí̀ñýò

oðä|Knüpÿ Aüò ðíõðú|øB GvýBoìñBuI Gõk (O¿õüp1).



ÞBoüõèõsÿ ìBøþ WñãXõÿ uýBìþ152

koAüò Gpouþ GBèÔ Gp001 æï Oùýú yl Þú ko@ðùB 452 Kçá ìPBÖBqÿ ÚBGê

yíƒBo} ìzBølû âpkül. ko432 uéõë küLéõüýl OÏlAk Þpôìõqôï|øB ko

kAìñú|ÿ 44-83|=n|2 ÚpAokAyPñl Þú Îlk ðíBüþ @ó 24=|n|2 Gõk ô AqOÏlAk 02

uéƒõë|øƒBKéõüýl yíBo} ylû, Îlk ðíBüþ Þpôìõqôï|øBÿ @ðùB 12=|n| Gõk

(O¿õüp2).

koAüƒò ìÇBèÏú ÞBoüõOýM ô Öpìõë Þpôìõqôìþ GpAuBx âpôû Gñlÿ

|naveL| ô øíßBoAó kouBë 4691(8) GpAGpGB 1 W×Q Þpôìõqôï ìPBuñPpüà,

3 W×Q Þpôìõqôï uBJ ìPBuñPpüà, 9 W×Q Þpôìõqôï uBJ OéõuñPpüà

O¿õüp1. âvPp} küLéõüýl GBÖQ @Gz{ (A),||âvPp} küLéõüýl GBÖQ gõðvBq|)B(| âvPp}|øBKéõüýl GBÖQ GýÃú |(C), ô||âvPp} küLéõüýl GBÖQ gõðvBqkoÖýßvBOýõGú ìlR üà ø×Pú
|)D(| GluQ @ìlû AqìBøþ WñãXõÿ uýBìþ, snednelps atteB|(GroâñíBüþ x|0001).

O¿õüp2.  ðíõkAoÎlk ðíBüþ Þpôìõqôï|øBÿ uéõë|øBÿ|øBKéõüýl|)A(| ôküLéõüýl |)B(| ìBøþ WñãXõÿ uýBìþ, |snednelps atteB|.
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(@ÞƒpôuñPƒpüƒà) ô 8 W×Q Þpôìõqôï OéõuñPpüà OÏýýò âpkül. GpAüò

AuBx, üà W×Q Þpôìõqôï ìPBuñPpüà GpAÿ Aôèýò GBokoAüò âõðú ìBøþ

âƒrAo} ìƒþ| âƒpkk. Aüò Öpìõë koøpkô Wñw ìzBGú AuQ AìB Þpôìõqôï

W×Q71 koWñw ìBkû øPpôìõoÖýà Gõkû ô AcPíBë @ó ôWõk kAok Þú Aüò

Þpôìõqôï|øBÿ øPpôìõoÖýà Þpôìõqôï|øBÿ Wñvþ GByñl. øí̀ñýò ko

Aüƒò ìƒÇBèÏú GpAuBx zurCô øíßBoAó kouBë 1102 (2), Þpôìõqôï|øBÿ

ìPBuñPpüà, uBJ ìPBuñPpüà, ô uBJ OéõuñPpüà (@ÞpôuñPpüà) kô

GBqôüþ ô Þpôìõqôï|øBÿ OéõuñPpüà, Oà GBqôüþ koðËpâpÖPú yl, Þú Gp

O¿õüp3. ÞBoüõOýM  Wñw ìBkû |)A(| ôÞBoüõOýM Wñw ðp|)B(| ìBøþ WñãXõÿ uýBìþ, |snednelps atteBGú AgPçÙ yßê Þpôìõqôï|øBÿ W×Q 71 kokôWñw OõWú ðíBüýl.

O¿õüp4.  ̂ùBoW×Q ðõAo|RON|(KýßBó|øB) GluQ @ìlû Gú oô}|øBÿ |)A(  )0891( kcalB & llewoH| ô)B( )0002( xuallirtuD & seyaH, ìpOHÈ GB clAÞTp̂ùBoøvPà ìzBølû
ylû kouéõë|øBÿ küLéõüýl |)C(| ìBøþ WñãXõÿ uýBìþ, |snednelps atteB| ìþ|GByñl ( GroâñíBüþ Îßw|øBÿ |A| ô|B|,  |x|0001 ôÎßw |C|,  |x|004).
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Aüò AuBx Îlk GBqôüþ GpAÿ Aüò ìBøþ GpAGpGB 86=|NF| ìdBuHú âpkül.

OÏlAk ðõAoøBÿ |RON| koAüò ìÇBèÏú 4 W×Q üBÖQ yl. Aâp̂ú koøp

kô oô} Aüò OÏlAk ìzBølû âpkül AìB oô} kcalB & llewoH| kouBë

0891| kokìBÿ Co07 ô ìlR qìBó 8 kÚýÛú ðPBüY GùPpÿ oA koGpkAyQ. Gú ðËp

ìþ|oul Aüò kìB ô qìBó, ypAüÈ ìñBuHþ oA GpAÿ OBCSýpKnüpÿ Þpôìõqôï|øB Aq

oðä ðýPpAR ðÛpû ÖpAøî Þpkû ô ðõAoøBÿ Kpoðä, Groå ô ÚBGê OzhýÀ oA

AüXBk ìþ| Þñl. kooô} xuallirtuD & seyaH| kouBë 0002 Aâp̂ú OÏlAk

ðõAoøBÿ Gú kuQ @ìlû GB oô} ÚHê GpAGpAuQ AìB @ðùB GvýBooürô Þípðä

Gõkðl. Aüò OÏlAk |RON| GB clAÞTpOÏlAk øvPà|øBÿ ìzBølû ylû koüà

uéõë ôAcl OÇHýÜ kAyQ (O¿õüp4).

GdU ||
|snednelps atteB|OñùB âõðú AqWñw |atteB|ìþ|GByl Þú OBÞñõó ko

kðƒýƒB AqðƒËƒpsðPýà uéõèþ ìõok Gpouþ ÚpAoâpÖPú AuQ. Aüò ìBøþ Wr

oAuƒPƒú |semroficreP| ô gƒBðƒõAkû eadimenorehpsO| ìƒþ|GƒByl Þú AÞTp

ìBøýBó ìpGõÉ Gú Aüò oAuPú ô gBðõAkû, Gú OpOýI Îlk küLéõüýl Þpôìõqôìþ

84-44 ô 84-24 oA ðƒzƒBó ìƒþ|køƒñl.||Aôèýò Gpouþ Þpôìõqôìþ koâõðú

|snednelps atteB|OƒƒõuƒÈ nesoR dna rendrageniH| kouƒƒBë2791

AðXBï âpÖQ Þú ko@ó OñùB Îlk Þpôìõqôìþ Aüò ìBøþ ìzhÀ âpkül Þú

GpAGp24=|n|2 Gõk (6). Kw Aq@ó ÞBoüõOýM Aüò âõðú GpAÿ Aôèýò GBoOõuÈ

|niwanitaP dna mahtanataR| kouBë 9791ìõok Gpouþ ÚpAoâpÖQ Þú

Îlk Þpôìõqôìþ GpAGp24 ô Öpìõë Þpôìõqôìþ @ó yBìê 7 W×Q Þpôìõqôï

uƒBJ ìƒPƒBuƒñƒPƒpüà ô 41 W×Q uBJ OéõuñPpüà/@ÞpôuñPpüà ô Îlk

GƒBqôüƒþ @ó GƒpAGp65  Gõk (9). Kw Aq@ó, Îçôû GpOÏýýò ÞBoüõOýM, Aôèýò

ðƒõAoGƒñƒlÿ |RON| Gƒpôÿ Aüƒò ìƒBøþ AðXBï âpÖQ. Îlk küLéõüýlÿ 24 Gú

kuQ @ìl ô Öpìõë Þpôìõqôìþ @ó GpAGp6 W×Q uBJ ìPBuñPpüà, 7 W×Q

uƒBJ OéƒõuƒñƒPƒpüƒà ô 8 Wƒ×ƒQ @ÞƒpôuƒñPpüà Gõk. koAüò ìÇBèÏú Îlk

Þpôìõqôìþ GpAGpGB 45 Gõkû ô ðõAoøBÿ |RON| ÖÛÈ Gpoôÿ 2 W×Q Þpôìõqôï

ìƒzƒBølû âpkül(3). ôuÏQ ô ìdê |RON| ìþ|OõAðl cBÞþ AqOßBìê øp

Þpôìõqôï GByl. Gú ÆõoÎBkÿ GýzPpìBøýBó koìXíõÎú Þpôìõqôìþ gõk

ÖÛÈ üà W×Q |RON| Þõ̂à kAoðl. ôWõk Gý{ Aqkô|RON| koGpgþ Aq

ìBøýBó ìíßò AuQ koASpWBGXBüþ Þpôìõqôìþ (OpAðw èõÞBuýõó) Gýò

Þƒpôìƒõqôï cƒBôÿ |RON| ô üà Þpôìõqôï küãpGByl(31). øí̀ñýò, ko

OƒíƒBï ìƒÇƒBèƒÏƒBR mÞƒpyƒlû Gƒú kèƒýê Aüñßú OñùB üà Wñw ìõok Gpouþ

Þpôìõqôìþ ÚpAoâpÖPú AuQ Þpôìõqôï|øBÿ øPpôìõoÖýà Wñvþ ârAo}

ðzlû|Aðl.

koìÇBèÏú|ÿ cBÂp, GñBGpAðPËBoÎlk küLéõüýl Þpôìõqôìþ Aüò âõðú

ìƒBøƒþ GƒpAGƒp24 kouéƒõë|øƒBÿ uƒõìƒBOƒýà ô Îlk|øBKéõüýl @ó GpAGp12 ko

uéõë|øBÿ Wñvþ Gú kuQ @ìl. koAüò OdÛýÜ Öpìõë Þpôìõqôìþ yBìê:

1 W×Q Þpôìõqôï ìPBuñPpüà, 3 W×Q uBJ ìPBuñPpüà, 9 W×Q uBJ

OéõuñPpüà/@ÞpôuñPpüà ô 8 W×Q Þpôìõqôï OéõuñPpüà oA OzhýÀ

kAkû yl Þú ôWõk üà W×Q Þpôìõqôï ìPBuñPpüà GpAÿ ðhvPýò GBoko

Aüò âõðú ârAo} ìþ|yõk. Îlk GBqôüþ @ó ðýrGpAuBx |zurC|  ô øíßBoAó ko

uBë 1102 (2), 86 ìdBuHú âpkül. OÏlAk ðõAoøBÿ |RON| Gú kuQ @ìlû GpAGp

GB 4 W×Q ìþ|GByl. GB koðËpâpÖPò Aüò kô üBÖPú ô ìÛBüvú|ÿ @ó GB ìÇBèÏBR

Kýzýò, AgPçÙ ìzBølû ìþ|yõk Þú AcPíBë @ó ôWõk kAok Aüò cBèQ Gú

kèýê ôWõk uýPõOýM|øBÿ ìhPéØ koAüò âõðú ìBøþ GByl. ôÚõÑ øírìBó

uýPõOýM|øBÿ ìhPéØ koìBøýBó gBðõAkû ÞBoAuýlû (11) ô ìõsüéýlû (21)

ðýrârAo} ylû AuQ.

koìÛƒBüvƒú ÞƒBoüƒõOýƒM kô Wñw ðpô ìBkû ìBøþ WñãXõÿ uýBìþ,

Þƒpôìƒõqôï W×ƒQ71 koWñƒw ìBkû øPpôìõoÖýà Gõkû Þú Aüò cBèQ ko

Wñw ðpìzBølû ðzl. GñBGpAüò üBÖPú, AcPíBë @ó ôWõk kAok Þú Aüò âõðú

ìBøþ AqðËpOÏýýò WñvýQ kokuPãBû |ZW| ÚpAokAyPú GByl Þú GpAuBx

@ó, Wñƒw ìƒBkû øPƒpôâƒBìPýƒà|)ZW(| ô Wñƒw ðƒpøõìõâBìPýà|)ZZ(|

ìþ|GByl(41). OBüýl Aüò ÖpÂýú ðýBqìñl ìÇBèÏBR GýzPpAuQ.

OzßpôÚlokAðþ
ðõüvñlâBó AqyõoAÿ Ktôøzþ kAðzßlû kAìLryßþ kAðzãBû OùpAó

WƒùƒQ Oƒ¿õüI Æpf KBüBó ðBìú kAðzXõüþ ðõüvñlû kôï OzßpGú Îíê

ìþ| @ôoðl.
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Abstract:
BACKGROUND: Siamese fighting fish (Betta splendens, Regan, 1909) is a freshwater fish

native to southeast Asia that has attracted considerable attention in Iran as an ornamental fish.
OBJECTIVES: The purpose of this research was karyotyping of this fish by in vivo method as
well as its Ag-NOR chromosomal banding. METHODS: Chromosomal spreads were obtained
from hematopoietic (head kidney and spleen), gill and testicular tissues by splash and squash
(stamping) methods on cold slides, which were then stained by 25% Giemsa. In addition,
sequential staining nucleolus organizer regions (NORs) were performed by Ag-NO3
staining. RESULTS: Chromosome number in diploid and haploid cells in this species were
counted 2n=42 and n=21, respectively. Fundamental number was NF=68.4 pairs of NORs
which were found in methaphase plates. Chromosomal formula consisted of 1 pair of
metacentric, 3 pairs of submetacentric, 9 pairs of subtelocentric (acrocentric) and 8 pairs of
telocentric chromosomes. The chromosomal formula was similar in both sexes, however,
comparing male and female karyotypes, the chromosome pair number 17 was heteromorphic.
CONCLUSIONS: In this study, the number of chromosomes (2n) was similar but chromosomal
formula and arm number (FN) were different from those in the previous studies. Metacentric
chromosomes (pair 1) and presence  of a pair of heteromorphic chromosomes in the two sexes
(pair 17) are reported in this species for the first time. In the case that chromosomes pair 17
are sex chromosomes, a WZ sex determination system can be suggested for this species where
females are heterogametic (WZ) and males are homogametic (ZZ) sexes.

Key words: Siamese fighting fish, Betta splendens, chromosome, karyotype, NOR-banding
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Figure  Legends  and  Table  Captions

Figure 1. Diploid spread from gill tissue (A), Diploid spread from hemapoietic tissue (B), Haploid spread from testis tissue and diploid
spread from hemapoietic tissue after fixation for a week (D) obtained from Siamese fighting fish, Betta splendens (1000X).

Figure 2. Graph showing modal chromosomal numbers of Haploid (A) and diploid (B) cells of Siamese fighting fish, Betta splendens.

Figure 3. Female (A) and male (B) karyotypes of Siamese fighting fish, Betta splendens. Note the difference between chromosomes pair
17 of the two sexes.

Figure 4. Four pairs of NOR bands (arrows) obtained by (A) Howell & Black (1980) and (B) Hayes & Dutrillaux (2000) methods, which
correspond to (C) the maximum number of four nucleoli observed in diploid cells of Siamese fighting fish, Betta splendens. (Magnitudes:
Aand B, 1000X, and C, 400X).
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