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|̂ßýlû 

qìýñú ìÇBèÏú:yñBuBüþ sðPýßþ mgBüpâõðú|øBÿ ìùî ôAÚP¿Bkÿ ìýãõ|øBÿ ìñÇÛú géýY ÖBox Aq AôèõüQ|øBÿ ìùî koWùQ üBÖPò ìñBGÐ ÆHýÏþ

ôGßpkoWùQ AÆíýñBó Aq Gú ârüñþ ôÖB¾éú sðPýßþ Gýò WíÏýQ|øBìþ|GByl. ølÙ:koAüò Ktôø{ Gpouþ WíÏýQ ôOÏýýò ìýrAó OñõÑ sðPýßþ âõðú

ìýãõÿ ìõqÿ |)sisneiugrem sueaneP(|ìõok ìÇBèÏú ÚpAoâpÖQ . oô} ÞBo:ðíõðú GpkAoÿ ko3 ìñÇÛú KpAÞñ{ Aüò âõðú ( GñloâõAOp, AÆpAÙ

Wrüpû øpìrôGñloWBuà Gú OÏlAk04 ðíõðú Aq øpìñÇÛú koüà ðõGQ) AðXBï ôGpouþ ìéßõèþ WíÏýQ|øBÿ ìõok ìÇBèÏú GB AuP×Bkû Aq ðzBðãp|øBÿ

ìéßõèþ oürìBøõAoû AðXBï âpkül. ðPBüY|:Aq ìXíõÑ 8 KpAüípìõok AuP×Bkû koAüò OdÛýÜ ÖÛÈ 5 KpAüípÚBkoGú Oõèýl ìd¿õë |RCP| ìñBuI âpkülðl.

ìXíõÎB 7 @èê AgP¿B¾þ kouú  WíÏýQ ìõok ìÇBèÏú üBÖQ yl . ìýrAó øPpôqüãõuýPþ ìzBølû ylû koAÒéI ìõAok ÞíPpAq øPpôqüãõuýPþ ÚBGê

AðPËBoGõkðl. Gpouþ OÏBkë|øBokÿ ôAüñHpå ðzBó kAk Þú AÞTpWBüãBû|øBÿ sðþ ìõok ìÇBèÏú gBoZ Aq OÏBkë Gõkðl. clAÞTpìýrAó |tsF )citsitats -F(Gp

AuBx ÖpAôAðþ @èê|øB( 880/) Gýò ðíõðú|øBÿ ìñBÆÜ øpìrôâõAOpÞú kAoAÿ ÞíPpüò WpüBó sðþ Gõkðl (085/2=stnargim fo rebmuN)ôclAÚê

@ó (610/) Gýò ìñBÆÜ øpìrôWBuà Þú kAoAÿ GýzPpüò WpüBó sðþ Gõkðl(337/51=mN|) külû yl. ðPýXú âýpÿ ðùBüþ:Aq ðPBüY cB¾ê AuPñHBÉ

ìþ| âpkk Þú  ìñBÆÜ øpìrôâõAOpAq OíBürsðPýßþ ìPõuÈ GB WpüBó sðþ ÞíPpÿ ðvHQ Gú kôìñÇÛú øpìrôWBuà GpgõokAoìýHByl. Aüò koWú Aq OíBür

sðPýßþ oA ìþ|OõAó Gú ASpÖBÞPõo|øBüþ Aq ÚHýê uBgPBoøýloôkAüñBìýà ìñÇÛú (WpüBó|øBÿ koüBüþ) Gýò ìñÇÛú Oñãú øpìrôâõAOp, ôWõk WpüBó âpkAGþ

kogéýY ÎíBó ,Aèãõÿ cpÞPþ ìõèlüò koqìBó Ohípürÿ ôøí̀ñýò ôWõk Wñãê|øBÿ AðHõû cpA Gú ÎñõAó üßþ Aq ìùíPpüò ìñBÆÜ ðõqAk âBøþ AoOHBÉ kAk.

ôAsû|øBÿÞéýlÿ:|ìýãõÿ ìõqÿ , sisneiugrem sueaneP|, uBgPBosðPýßþ, oürìBøõAoû, géýY ÖBox ôkoüBÿ ÎíBó

∗)ðõüvñlû ìvõöôë: Oé×ò: 4311333-1670 ðíBGp: 7100433-1670    | ||||moc.oohay@inodamats|:liamE|

ìXéú| OdÛýÛBR kAìLryßþ, 3931, kôoû 96, yíBoû 1, 39-58

4102 ,39-58:1,96 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú

ìƒýƒãƒõøƒBÿ Wƒñƒw KƒñƒBDƒõx|)sueaneP(| üƒßþ AqìùíPpüò mgBüp@GrüBó

AÚP¿Bkÿ kokoüBÿ ÎíBó ô géýY| ÖBox ìþ|GByñl Þú ðÛ{ ìùíþ ko¾ñÏQ

¾ƒýƒl ô ¾ƒýƒBkÿ ô OƒßƒTýpô Kpôo} koÞzõoAü×B ìþ|ðíBüñl. ìýãõÿ ìõqÿ

|)sisneiugrem sueaneP(| Aqìƒdƒlôkû Wƒrüƒpû Úƒzî OƒB ìñÇÛú âõAOpko

AuƒPBó uývPBó ô Géõ̂vPBó âvPpkû AuQ .Aüò âõðú ko¾l GvýBoGBæüþ

(06%) Aq¾ýl uBæðú ìýãõkoAuPBó øpìrâBó oA Ghõk AgP¿BÁ ìþ|køl.

KpAÞñ{ Aüò âõðú ko@GùBÿ AuPBó øpìrâBó AqìñÇÛú Oõæ  koÒpJ OB @GùBÿ

uBcéþ ìñÇÛú WBuà koypÝ ìþ|GByl. Aüò âõðú GýzPpGvPpøBÿ âéþ ô

âéþ – yñþ ô @GùBÿ ðýíú y×BÙ ô üB âê @èõk oA OpWýe ìþ|køl.

yñBuBüþ sðPýßþ mgBüpüßþ AqAôèõüQ|øBÿ ìùî koWùQ üBÖPò ìñBGÐ

ÆHýÏþ ô GßpkoWùQ AÆíýñBó AqGú ârüñþ âõðú|øB ìþ|GByl. ÖBÞPõo|øBüþ

ðƒƒËƒýƒƒpWƒƒBüƒãƒBû WƒÓƒpAÖƒýƒBüƒþ, WƒpüƒBó|øƒBÿ koüƒBüƒþ, ̂ƒpgƒú qðƒlâƒþ ô

g¿õ¾ýQ|øBÿ AÞõèõsüßþ ìþ|OõAðñl Gpoôÿ AgPçÙ ô ÖB¾éú sðPýßþ Gýò

WíÏýQ|øBÿ @GrüBó ìõöSpGByñl. ASpAR Aüò ìõöè×ú|øB koìÇBèÏBR WíÏýPþ

Gpoôÿ ìýãõÿ |ittimhcs suaenepotiL| Gú ASHBR ouýlû ô koWùQ c×Ì

mgBüpsðPýßþ ô GpðBìú|øBÿ OßTýpô Kpôo} Aüò âõðú ìõöSpGõkû AuQ (11) .

||ðƒzƒBðƒãƒpøƒBÿ oüƒrìƒBøƒõAoû |)etilletasorciM(| OƒõAèƒþ ðƒõÞéEõOýlÿ

OßpAoÿ uBkû Aqsðõï ìõWõk ìþ|GByñl Þú Gýò 1 OB 6 W×Q GBqOßpAoylû Aðl

ô ìýrAó GBæüþ AqOñõÑ sðPýßþ(Kéþ ìõoÖývî) oA ðzBó ìþ|køñl (9) .  @ðùB

GƒÇƒõoÎƒílû koðÛBÉ gB¾þ Aqsðõï  KpAÞñlû|Aðl.ìrüQ AuP×Bkû Aq@ðùB Gú

WƒùƒQ Þƒõ̂à Gõkó WBüãBû sðþ @ðùB, OõAoV ìñlèþ @ðùB koðPBZ ô ðzBó

kAkó OñõÑ koìÛýBx GvýBoGBæ ìþ|GByl  (01) . ||

|uX| ô øíßBoAó kouBë  1002 (42), AqìBoÞpøBÿ ìýßpôuBOçüQ WùQ

OƒÏýýò uBgPBosðPýßþ WíÏýQ|øBÿ ìýãõÿ GHpÿ uýBû koüBüþ koWrAüp

ÖƒýéƒýƒLƒýò ô AoOHBÉ @ó GB ôÂÏýQ ÚpAoâpÖPò Wñãê|øBÿ ìBðãpô AuP×Bkû

Þpkðl øí̀ñýò koAüò AoOHBÉ imorhaJ inodamaTô namhtO| kouBë

1102 , AÚlAï Gú yñBuBüþ 8 WBüãBû sðþ AqOõAèþ|øBÿ ìýßpôuBOçüQ GpAÿ

Aôèƒýƒò GƒBokoìƒýƒãƒõÿ GƒHƒpÿ uƒHƒr(sutaclusimes .P) WƒùƒQ Gƒpouƒþ

WíÏýƒQ|øƒBÿ ìhPéƒØ Aüƒò âƒõðú ko@GùBÿ ìñÇÛú géýY ÖBox ô koüBÿ

ÎíBó ðíõkðl (02). ||

koAüƒƒpAó ðƒýƒƒrOƒdÛýÛƒBR ìhPé×ƒþ koAoOHƒBÉ GƒB yñƒBuƒBüƒþ sðPýßƒþ
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mgƒBüƒp@GƒrüƒBó GƒB AuP×ƒBkû AqðzƒBðãƒp|øƒBÿ oüƒrìBøõAoû AðXBï ylû AuQ.

iealokliG inavzeR| ô øíßBoAó kouBë 2102, 9 WBüãBû ìýßpôuBOçüPþ oA

WùQ Gpouþ OñõÑ sðPýßþ ô OíBürGýò Öpï|øBÿ ìhPéØ GùBoû ô KBüýrû ìBøþ

u×ýl  |)mutuk iisirfsulituR(| koOBæJ Aðrèþ ìõok ìÇBèÏú ÚpAokAkðl.

kAkû|øBÿ Aüò Gpouþ ðzBó kAk Þú Öpï|øBÿ GùBoû ô KBüýrû OBæJ Aðrèþ GBül ko

GpðBìú|øBÿ GBquBqÿ mgBDpAüò âõðú kokoüBÿ groìõok OõWú ÚpAoâýpk (71).

OñõÑ sðPýßþ ìýãõÿ u×ýl |)siniffa sueanepateM(| GB AuP×Bkû Aq

ðzƒBðãƒp|øƒBÿ oüƒrìƒBøõAoû|Aÿ kouõAcê géýY ÖBox(AuPBó gõquPBó)

OõuÈ dnamhookohSô øíßBoAó kouBë 1102 AðXBï yl Þú ðPBüY cB¾ê

AqAèßPpôÖõoqsë Kéþ AÞpüê @ìýl koøp5 WBüãBû koðíõðú|øBÿ ìõok Gpouþ

cBèQ KéýíõoÙ oA ðzBó kAkðl(91).

GƒB OƒõWƒú Gú ÂpôoR AÎíBë ìlüpüQ Îéíþ GpmgBDpsðPýßþ ìõWõk

WùQ AuP×Bkû AqÎílû|Opüò âõðú ìýãõÿ Aüò ìñBÆÜ |)sisneiugrem .P(|

koAìpOßTýpô Kpôo} ,ìõèl uBqÿ ô GBquBqÿ mgBüp, Gpouþ OñõÑ sðPýßþ ô

ìÇBèÏBR WíÏýPþ Gpoôÿ Aüò âõðú koWùQ c×Ì OñõÑ qüvPþ ô ìÏpÖþ

sðõOýM|øBÿ AcPíBèþ ìõWõk koìñBÆÜ Îílû ¾ýl ô KpAÞñ{ Aüò âõðú GB

AuP×Bkû AqðzBðãpøBÿ ìéßõèþ AWPñBJ ðBKnüpìþ|GByl. ènA koAüò ìÇBèÏú

Gú WñHú|øBÿ ìhPéØ AuP×Bkû AqðzBðãpøBÿ oürìBøõAoû WùQ OÏýýò OñõÑ

sðPýßþ âõðú ìýãõÿ ìõqÿ KpkAgPú ylû AuQ.

ìõAk ôoô} ÞBo

ðíõðú GpkAoÿ:ðíõðú GpkAoÿ Gú ¾õoR O¿BkÖþ Gú oô} OpAë ÞØ Aq

ìƒñƒBÆƒÜ øpìrGB ìzh¿BR WÓpAÖýBüþ|N'60º75| ô |E'92 º65| ,WBuà GB

ìƒzƒhƒ¿ƒBR WƒÓƒpAÖƒýƒBüƒþ|N'33º 52| ô|E'44º 75| ô âƒõAOƒpGƒB ìƒzh¿BR

WÓpAÖýBüþ |N'01°52 , E'53°16|, Gú OÏlAk 04 ðíõðú AqøpìñÇÛú koAÎíBÝ

m06 OƒB 08 koüà ðõGQ koKBüýruBë 8831AðXBï âpÖQ. Aqøpðíõðú g2 Aq

ÎÃçR KzPþ ô KBÿ yñB GpkAyPú ô koAèßê AOýéýà gBèÀ ðãùlAoÿ ô Gú

@qìBüzãBû ìñPÛê ylðl (O¿õüp1) . ||

AuPhpAZ sðõï Þê (latoTAND) GB AuP×Bkû Aqoô} Öñê – ÞépôÖõoï:

koAüò oô} AGPlA|gm||05 AqGBÖQ ÎÃçðþ oA kokAgê OýõN|øBÿ 5/1 ìýéþ

èƒýPpÿ ÚpAokAkû ô gõok âpkül. uLw Lm005 Aqìdéõë |)ATDE ,ssirT

,tlaS(  ETS|, Lm6 KpôOEñýBqK(Lm/gm 01)| |ô Lm02, SDS| 02% (ulüî

kôkuýê uõè×BR) Gú OýõGùB AÂBÖú ô GÏl Aqìpcéú øÃî uéõèþ ìÛlAo524

ìBÞpôèýPpÖñê |) 8 =HP(| ô Lm524 ÞépôÖpï – Aürô @ìýê Aèßê (42 :1) |AÂBÖú

ðíõkû ô uBðPpü×õsâpkülðl. ÖBqoôüþ oA  Gú OýõJ|øBÿ Wlül ìñPÛê ô Gú

ìÛlAoøî cXî @ó ÞépôÖõoï – Aürô@ìýê Aèßê (1:42) AÂBÖú Þpkû ô Îíê

øî qkó ô uBðPpü×õsÞpkó AðXBï âpÖQ. koðùBüQ kô GpAGpcXî ìdéõë

GBæüþ WlA ylû, AOBðõë gBèÀ ô Lm05 ðíà lom4 AÂBÖú yl ô Gú ìlR

üà yHBðú oôqkoÖpüroC
o

02– ÚpAokAkû yl. ðíõðú|øB uBðPpü×õsâpkülû

ôìƒdéƒõë oôüƒþ kôooühPú ôkoìpcéú GÏl Kçá|øBÿ AND| GB Aèßê 07%

yvPzõô uLw Gú ìÛlAoLm05 AqGBÖp|ET| ô üB @J ìÛÇpAÂBÖú âpkül ô GpAÿ

AuP×Bkû koìpAcê GÏlÿ C
o

02– ðãùlAoÿ ylðl. |AND| AuPhpAZ ylû

WùQ AoqüBGþ Þý×þ GB AuP×Bkû Aqsë @âBoqAèßPpôÖõoqô WùQ AoqüBGþ Þíþ

GB AuP×Bkû AqkuPãBû AuLßPpôÖPõìPpGB AuP×Bkû AqoAGÇú ìýrAó WnJ ðõoÿ

|) DO(| ðíõðú|øB koÆõë ìõZ mn082 Gú mn062  ìõok AoqüBGþ ÚpAoâpÖPñl.

Aq@ðXB Þú Aüò ðvHQ koðíõðú|øBÿ ìñBuI ô Glôó @èõkâþ KpôOýýñþ ô üB

@èƒõkâƒþ |ANR| Gýò 8/1 OB 2 ìþ|GByl, Kw AqGpouþ ðíõðú|øBÿ ìñBuI

AðPhBJ ô WùQ Oõèýl ìd¿õë |RCP| ìõok AuP×Bkû ÚpAoâpÖQ (12). ||

Oõèýl ìd¿õë |RCP:koAüò oAuPB koclôk gn001 Aq|AND| AuPhpAZ

yƒlû (Lm2 Aq|AND| oÚýƒÜ ylû Gú ðvHQ 01/1) koüà ôAÞñ{ Gú ìýrAó

Lm52 cBôÿ Lm1 AqKpAüípdrawroFô Lm1 AqKpAüípesreveR(Kýzpô ô

ìƒƒƒƒÏƒƒƒƒßƒƒƒƒƒƒƒõx), Lm2, lomm52, 2lCgM, Lm5/2, lomm01 )ASU

agemorP( PTNd|, Lm5 (agemorP)reffub RCP X5| ô 5 ôAcl Aq@ðrüî

)agemorP( esaremylop AND qaT| ô Lm5/11 @J ìÛÇpAuP×Bkû yl.

||uýßê cpAoOþ ìõok AuP×Bkû kokuPãBû |RCP| yBìê uýßê Aôèýú 49

koWƒú Gƒú ìƒlR 4kÚƒýÛú ô 03 SBðýú, Gú kðHBë @ó 04 uýßê yBìê kìBøBÿ

ôAuƒƒƒpyƒPƒƒú uƒƒBqÿ (noitarutaned) 
o

49 Gƒƒú ìƒƒlR 03 SƒƒBðƒýƒƒú, AOƒ¿ƒƒBë

)gnilaenna(| 54 SƒBðƒýƒú kokìƒBøƒBÿ AgƒPƒ¿ƒB¾ƒþ GpAÿ øpKpAüíp( ÆHÜ

Wlôë1), GvÈ ô OßTýp|)noisnetxE(| 
o

27 Gú ìlR 1 kÚýÛú ô ko@gpkìBÿ

OßTýpðùBüþ 
o

27 Gú ìlR 5 kÚýÛú Gõk. ìd¿õë RCP| GB AuP×Bkû Aqsë Kéþ

@Þƒpüê @ìýl6% ô oðä @ìýrÿ AüPýlüõï GpôìBül ô GB AuP×Bkû AqAyÏú |VU|

ìõok AoqüBGþ ÚpAoâpÖQ. O¿BôüpAqÆpüÜ kuPãBû ìvPñl uBqsë (ypÞQ

tnamruoL rebliV) GB AuP×Bkû AqGpðBìú ðpï AÖrAoÿ erutpac otohPìõok

Gpouþ ÚpAoâpÖQ. WùQ AoqüBGþ ô ÆHÛú Gñlÿ GBðl|øBÿ cB¾éú AqGpðBìú

ðpï AÖrAoÿ 0022 regamIahplA| AuP×Bkû yl ( Wlôë1 ). ||

@ðƒBèƒýƒr@ìƒBoÿ:ÖpAôAðþ @èéþ ycneuqerf elellA|, øPpôqAüãõuýPþ

ìƒõok AðƒPƒËƒBo|)eH( ytisogyzoreteH detcepxE| ô øƒPƒpôqAüƒãƒõuƒýƒPþ

ìzBølû ylû  |)oH( ytisogyzoreteH devresbO|, WlAôë ô âpAÙ|øBÿ

ìƒpGƒõÉ Gƒú OõqüÐ ÖpAôAðþ @èê|øB koWBüãBû|øBÿ ìýßpôuBOçüPþ, Gpouþ

OÏBkë øBokÿ ôAüñHpå ,|tsF (citsitats -F) GpAuBx OvQ |)AVOMA(

ecnairaVraluceloM fo sisylanA| ô øí̀ñýò GpAuBx OõqüÐ ÖpAôAðþ

@èƒê|øƒB kouƒÇe AcPíBë 10/0, AðlAqû WíÏýQ ìùBWpô oAGÇú @ó GB |tsF| ô

øƒíƒ̀ƒñýò OÏýýò ÖB¾éú sðPýßþ Gýò WíÏýQ|øBÿ ìõok ìÇBèÏú ô (tseT

tnemngissA| OvQ øíãpAüþ WíÏýQ|øB ) GpAuBx OõqüÐ ÖpAôAðþ @èê|øB

GB AuP×Bkû Aqðpï AÖrAo|xElAneG| ìdBuHú âpkül (51) . ||

ðPBüY

1– OñõÑ sðPýßþ:koAüò Gpouþ kAìñú |oH| Gýò ìñBÆÜ ðíõðú GpkAoÿ

koOíBìþ èßõx ||øB052/0 OB  059/0 ô ìPõuÈ @ó16/0 Gõk Þú ÞíPpüò ìÛlAo

koWBüãBû sðþ 1reM| ðíõðú|øBÿ ìPÏéÜ Gú ìñÇÛú âõAOp(052/0) ô GýzPpüò
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ìÛƒlAokoWBüãBû |2reM|ìpGõÉ Gú ìñÇÛú WBuà SHQ âpkül. kAìñú |eH|

Gýƒò ìñƒBÆÜ ðíõðú GpkAoÿ koOíBìþ èßõx|øB223/0 OB  248/0 ô ìPõuÈ

@ó826/0 Gõk Þú ÞíPpüò ìÛlAokoWBüãBû sðþ 3reM| ðíõðú|øBÿ ìPÏéÜ Gú

ìñÇÛú âõAOp(223/0) ô GýzPpüò ìÛlAo258/0koWBüãBû |2reM| ìpGõÉ Gú

ìñÇÛú WBuà SHQ âpkül (Wlôë 2).

2– ÖpAôAðþ @èéþ:cl AÞTpOÏlAk @èéþ koOíBìþ ìñBÆÜ koWBüãBû sðþ

|2reM|koìñƒÇÛƒú WƒBuƒà GƒB31 @èƒê ô cƒlAÚƒê @ó koWBüãBû sðþ|3reM| ô

|4reM| koìñÇÛú âõAOpGB  4 @èê ìzBølû ìþ| âpkk(Wlôë 2). AìB GýzPpüò

ÖpAôAðþ GB Gý{ Aq50/0 koWBüãBû sðþ 5reM|GB||6 @èê koìñÇÛú WBuà ô

ÞíPpüò OÏlAk @èê GB ÖpAôAðþ ÞíPpAq50/0  koWBüãBû sðþ 2reM| GB 9 @èê ko

ìñÇÛú âõAOpìzBølû âpkül. cl AÞTpÖpAôAðþ @èéþ oA koWBüãBû sðþ 2reM|

koðíõðú|øBÿ ìñÇÛú øpìr, WBuà ô âõAOpGB ÖpAôAðþ GPpOýI 21, 31 ô 01 @èê

ìzƒBøƒlû âƒpküƒl. ðíƒõðƒú|øƒBÿ ìñƒÇÛƒú øƒpìƒr, WBuà ô âõAOp@èê|øBÿ

AgP¿B¾þ oA koAüò WBüãBû sðþ (2reM) ðzBó ðlAkðl. ðíõðú|øBÿ ìñÇÛú

øƒpìƒr@èƒê|øƒBÿ AgP¿ƒB¾ƒþ oA OñùƒB koWƒBüãƒBû sðþ 4reM |ðzBó kAkðl.

ðíõðú|øBÿ ìñÇÛú âõAOp@èê|øBÿ AgP¿B¾þ oA koWBüãBû|øBÿ sðþ ìhPéØ

AqWíéú koWBüãBû sðþ |4reM| ðzBó kAkðl. @èê|øBÿ AgP¿B¾þ koWlôë 3

G¿õoR GpWvPú ìzhÀ ylû Aðl . ìXíõÎB« 7  @èê AgP¿B¾þ ko3 ìñÇÛú

ìõok ìÇBèÏú üBÖQ yl Þú GýzPpüò @èê ìñd¿pG×pk koWBüãBû sðþ |3reM

GB 4 Îlk ô ÞíPpüò @ó koWBüãBû WBüãBû|øBÿ sðþ |4reM| GB 1 @èê ìzBølû

âƒpküƒl. koWƒBüƒãƒBû|øƒBÿ sðþ 2reMô 5reM| @èê|øBÿ AgP¿B¾þ külû

ðzlðl ( Wlôë|3).

OÏBkë øBokÿ – ôAüñHpå |) muirbiliuqE grebnieW-ydraH(:Gú

ìƒñƒËƒõoGƒpouþ OÏBkë øBokÿ ôAüñHpå koOíBìþ ìñBÆÜ ìõok Gpouþ Aq

ìýãõÿ ìõqÿ ô WBüãBû|øBÿ sðþ ìhPéØ Aq@qìõó |2X| AuP×Bkû yl. ìñBÆÜ

øƒpìƒrkoWƒBüƒãƒBû|øBÿ sðþ |1reM|,|2reM|, WBuà koWBüãBû|øBÿ sðþ

|3reM|, |4reM|,  |5reM|ô||âõAOpkoWBüãBû|øBÿ sðþ |1reM|, |3reM| ô 4reM|

gBoZ AqOÏBkë (100/0|||“|p) øBokÿ– ôAüñHpå Gõkðl (Wlôë4  ). 

|ÖBÞPõo|øBÿ tsF(citsitats -F)|ôWpüBó sðþ:GpAuBx OvQ |AVOMA

GƒpâpÖPú Aqðíõðú|øBÿ uú ìñÇÛú ÞíPpüò ìýrAó tsF| (910/0 ) ô GýzPpüò

WpüBó sðþ (857/21=mN) oA Gýò ìñÇÛú øpìrô WBuà ô GýzPpüò ìýrAó

tsF(351/0) ô ÞƒíƒPƒpüò WpüBó sðþ (283/1) oA Gýò ìñBÆÜ âõAOpô øpìr

ìzBølû âpkül (Wlôë|5 ) .

yƒHƒBøƒQ ôÖƒõA¾ê sðPýßþ:ìBOpüw yHBøQ sðPýßþ GB AuP×Bkû Aq

ìÏýBoÖB¾éú sðPýßþ |ieN| Gõuýéú ðpï AÖrAoxellAneG| ìdBuHú âpkül. GB

OƒõWú Gú ìÛBküpGluQ @ìlû GýzPpüò ÖB¾éú sðPýßþ ô ÞíPpüò yHBøQ

sðƒPƒýƒßƒþ Gýò ðíõðú|øBÿ ìñBÆÜ øpìrô âõAOpSHQ âpkül. AqÆpÙ küãp

ÞíPpüò ÖB¾éú sðPýßþ  ô GýzPpüò yHBøQ sðPýßþ Gýò ðíõðú|øBÿ ìñBÆÜ

WBuà ô øpìrôWõk kAok (O¿õüp2).

ðíõkAouñX{ koW×Q WíÏýQ|øB ) tset tnemngissA(:ðíõkAo

uñX{ sðPýßþ WíÏýQ|øB koO¿õüp5 Gú ¾õoR W×Q @ôokû ylû AuQ.

Aüò âpAÙ|øB koWú O×ßýà øpWíÏýQ oA GpAuBx ÖpAôAðþ @èéþ ìzhÀ

ìþ|ðíBül. ||

GdU

1– @èê|øBÿ GluQ @ìlû ô@èê|øBÿ AgP¿B¾þ:koAüò ìÇBèÏú ìXíõÎB«

44 @èê koìýãõÿ ìõqÿ ìzBølû âpkül. GýzPpüò ÖpAôAðþ GB Gý{ Aq50/0

koWBüãBû sðþ   |5reM|GB||6 @èê koìñÇÛú WBuà ô ÞíPpüò OÏlAk @èê GB

WBüãBû sðþ (èõuBÿ) KpAüípìõok AuP×Bkû kAìñú @èéþ| |ÒéËQ |2lCgM |koWú cpAoR OßpAoìõOýØ|øB
yíBoû  koGBðà sðþ

|IBCN

1reM
|CTGTCTTTAGGCGGTTTTAA:R

GTGTTACCCACACGAATAG:F
|493- 043| Mm|2| |45 |82||)AC( 021085FE

2reM
|CTGAAGACTTTTAGGCGCTG :R

GTTCCGAAGACGATCGTTCC:F
|032 - 551| Mm|2| |45 |22 |)TC( 681762YA

3reM
|GAGAGGAAGGGAGCGAGAAA:R

CACGTACGCATTGCACATCG:F
|381 - 641| Mm|5/1| |55| |02|)TC( 879783QD

4reM
|ATCCGAAGACGATCGTTCCG:R

ACTACCTCTGCATAGTGGCT:F
|602 - 051| Mm|2| |45| |31 |)AG( 189783QD

5reM
|TCTCTCTCTTTGGGCGTACT:R

AGTGTTTGTGTACTTGTGCG :F
|052 - 891| Mm|5/1 |65| |83|)AG( 489783QD

Wlôë 1. KpAüípøBÿ ìõok AuP×Bkû WùQ Oõèýl ìd¿õë|RCP. |

N aN eN oH |eH WBüãBû sðþ ìñÇÛú

|04 000/6 312/2 573/0 845/0 |1reM

øpìr

|04 000/21 423/6 057/0 248/0 |2reM

|04 000/6 070/2 007/0 715/0 |3 reM

|04 000/5 961/2 005/0 935/0 |4reM

|04 000/6 616/3 528/0 617/0 |5reM

|04 000/7 208/2 524/0 346/0 |1reM

WBuà

|04 000/31 737/6 059/0 258/0 |2reM

|04 000/6 034/2 008/0 885/0 |3 reM

|04 000/6 563/3 005/0 307/0 |4reM

|04 000/7 890/3 575/0 776/0 |5reM

|04 000/6 385/1 052/0 863/0 |1reM

âõAOp

|04 000/01 816/4 058/0 387/0 |2reM

|04 000/4 574/1 003/0 223/0 |3 reM

|04 000/4 290/3 577/0 776/0 |4reM

|04 000/5 088/2 575/0 356/0 |5reM

Wƒlôë2. Gƒpouþ WBüãBû|øBÿ sðþ oürìBøõAoû koìýãõÿ ìõqÿ. OÏlAk ðíõðú|øB (n|),
OÏlAk @èê|øB |)aN(|, øPpôqAüãõuýPþ ìzBølû ylû (oH)ôøPpôqAüãõuýPþ ÚBGê AðPËBo
(eH) GpAÿ øpWBüãBû sðþ ðzBó kAkû ylû AuQ. 
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ÖpAôAðþ ÞíPpAq50/0  koWBüãBû sðþ 2reM| GB 01 @èê kokoìñÇÛú âõAOpSHQ

âpkül. ìXíõÎB« 7@èê AgP¿B¾þ kouú  WíÏýQ ìõok ìÇBèÏú koìýãõÿ

ìƒõqÿ üƒBÖƒQ yƒl GýzPƒpüƒò @èê ìñd¿pG×pk koèßõx 3reM|GB4 Îlk ô

ÞíPpüò @ó koèßõx |4reM| GB 1 @èê ìzBølû âpkül. Aüò @èê|øBÿ Gþ øíPB

ìþ|OõAðñl Gú ÎñõAó üà oküBJ ìñBuI koyñBuBüþ WpüBó sðþ, GpðBìú|øBÿ

Oõèýl ìTéþ øíBðñl ìõèl uBqÿ ô øí̀ñýò kôoâú âýpÿ koìýãõ|øBÿ âõðú

ìõqÿ kogéýY ÖBox ô koüBÿ ÎíBó ìõok OõWú ÚpAoâýpðl. Aüò ðãp} ko

AuP×Bkû AqìýßpôuBOçR|øB GpAÿ @ðBèýrOñõÑ sðPýßþ koGpðBìú|øBÿ Oõèýl

ìTéþ ô øí̀ñýò ìÇBèÏú Gpoôÿ WlA uBqÿ ô AoADú WBüãBû|øBÿ sðþ Wlül Gú

ÎƒñƒõAó ìƒBoÞƒp|øƒBÿ sðƒPƒýƒßþ koìÇBèÏú sðPýßþ ìýãõÿ |sucinopaj .P|

AuP×Bkû ylû AuQ  (21) . ||

2– ÞƒBøƒ{|øBÿ øPpôqüãõuýPþ:ìÏíõæ« koAoqüBGþ OñõÑ sðPýßþ Aq

yƒBgƒÀ|øƒBüþ øí̀õó øPpôqüãõuýPþ AuP×Bkû ìþ|yõk. Aüò yBgÀ

ìƒHƒýƒò ÆƒýƒØ ôuƒýƒÏƒþ AqsðõOýM|øB  koAoqüBGþ uBq}|Knüpÿ koypAüÈ

ìhPéØ ìdýÇþ AuQ ô GvýBoÿ Aqg¿õ¾ýBR ìùî AqWíéú oyl, ìÛBôìQ

koìƒÛƒBGƒê GƒýƒíBoüùB ô GBoôoÿ oA OdQ OBCSýpgõk ÚpAoìþ|køl (2). koAüò

ìƒÇƒBèƒÏƒú ìƒýrAó øPpôqüãõuýPþ ìzBølû ylû |)oH(| Gýò ìñBÆÜ ðíõðú

GƒpkAoÿ yƒlû koìƒýãõÿ ìõqÿ koGýzPpìñBÆÜ ÞíPpAqøPpôqüãõuýPþ

ÚƒBGƒê AðPËBoGõk. Aüò ÞBuPþ  koøPpôqüãõuýPþ ìzBølû ylû ðvHQ Gú

øPpôqüãõuýPþ ÚBGê AðPËBoìíßò AuQ koðPýXú OñãñBøBÿ sðPýßþ ðËýp

@ìýr} koôó WíÏýPþ, oAð{ sðPýßþ ô øí̀ñýò ¾ýl Gþ oôüú ô AqkuQ

oÖPò qüvPãBû|øB GpAÿ OßTýpÆHýÏþ ô üB @ìýr}|øBÿ gõüzBôðlÿ Gõuýéú

OßTýpì¿ñõÎþ koAðXBï Kpôsû|øBÿ GBquBqÿ mgBüpGõkû GByl. øí̀ñýò

Aüò ÞBø{ ðzBó køñlû ÞBø{ koOÓýýpKnüpÿ koypAüÈ ìhPéØ ìdýÇþ

Gõkû AuQ Þú ÎéQ @ó ìþ|OõAðl Gú gBÆpAuPpx ôAok Gú WíÏýQ|øB koASp

¾ýl Gþ oôüú ìýãõÿ ìõqÿ (¾ýl ÒýpÚBðõðþ koOíBï Æõë uBë) koìñÇÛú

øƒpìƒrô WƒBuƒà Gƒõkû GƒByƒl. AqÆƒpÖƒþ ÞƒBøƒ{ OƒñƒõÑ sðPýßþ (ÞBø{

øƒPƒpôqüƒãõuýPþ ÚBGê AðPËBo) @ìBkâþ ìõWõk oA GpAÿ AÞPvBJ GýíBoÿ ô

uBüpÖBÞPõo|øBÿ AðPhBGþ oA AÖrAü{ kAkû ô koðPýXú ìþ|OõAó AðPËBokAyQ

Þú ko@üñlû ÞBø{ koAðlAqû WíÏýQ oA yBøl GByýî (52) . ||

3– WƒpüƒBó sðƒþ (wolFeneG) ôOƒÏƒBkë|øBokÿ ôAüñHpå (|EWH)

muirbiliuqE grebnieWydraH:ìƒÛƒlAotsF| (yƒBgƒÀ SƒHƒBR Þê

|WBüãBû sðþ  |5reM |WBüãBû sðþ 4reM| |WBüãBû sðþ |3reM |WBüãBû sðþ |2reM |WBüãBû sðþ  |1reM |

|âõAOp| |WBuà| |øpìr| A |âõAOp| |WBuà| |øpìr| A |âõAOp| |WBuà| |øpìr| A |âõAOp| |WBuà| |øpìr| A |âõAOp| |WBuà| |øpìr| |*A

|000/0| |050/0| |310/0| |1| |050/0| |211/0| |521/0| |1| |000/0| |000/0| |310/0| |1| |000/0| |520/0| |211/0| |1| |570/0| |000/0| |310/0| 1|

|051/0| |310/0| |780/0| |2| |000/0| |150/0| |000/0| |2| |521/0| |003/0| |732/0| |2| |782/0| |522/0| |732/0| |2| |000/0| |780/0| |830/0| 2|

|570/0| |570/0| |000/0| |3| |000/0| |310/0| |050/0| |3| |000/0| |520/0| |050/0| |3| |050/0| |211/0| |050/0| |3| |887/0| |051/0| |211/0| 3|

|005/0| |525/0| |783/0| |4| |523/0| |571/0| |831/0| |4| |318/0| |365/0| |056/0| |4| |610/0| |520/0| |310/0| |4| |520/0| |055/0| |736/0| 4|

|262/0| |521/0| |522/0| |5| |214/0| |574/0| |056/0| |5| |000/0| |000/0| |830/0| |5| |830/0| |830/0| |570/0| |5| |000/0| |310/0| |520/0| 5|

|310/0| |521/0| |310/0| |6| |312/0| |570/0| |830/0| |6| |000/0| |830/0| |310/0| |6| |572/0| |732/0| |261/0| |6| |830/0| |051/0| |571/0| 6|

|000/0| |780/0| |572/0| |7| |000/0| |050/0| |000/0| |7| |030/0| |570/0| |000/0| |7| |310/0| |830/0| |000/0| 7|

|205/0| |000/0| |000/0| |8| |830/0| |050/0| |310/0| |8| |360/0| |000/0| |000/0| 8|

|830/0| |520/0| |000/0| |9| |522/0| |521/0| |522/0| |9| |000/0| |310/0| |000/0| 9|

|310/0| |310/0| |310/0| |01| |

|520/0| |520/0| |830/0| |11| |

|000/0| |310/0| |830/0| |21| |

|000/0| |830/0| |520/0| |31| |

Wlôë|3. ÖpAôAðþ @èéþ WBüãBû|øBÿ ìõok ìÇBèÏú ôÂÏýQ  @èê|øBÿ AgP¿B¾þ ìPÏéÜ Gú ìýãõÿ ìõqÿ (@èê|øBÿ AgP¿B¾þ koWlôë GB uBürkoyQ|OpìzhÀ ylû|Aðl) .

|ìÏñþ|kAoGõkó| |AcPíBë| |ìpGÐ gþ| |koWú @qAkÿ| |WBüãBû sðþ| WíÏýQ|

***| 000/0 447/85 |51 |1reM øpìr

** 300/0 726/101 |66 |2reM øpìr

|sN 907/0 895/11 |51 |3 reM øpìr

|sN 631/0 098/41 |01 |4reM øpìr

|sN 091/0 645/91 |51 |5reM øpìr

|sN 250/0 535/23 |12 |1reM WBuà

|sN 999/0 714/34 |87 |2reM WBuà

*** 000/0 750/35 |51 |3 reM WBuà

*** 000/0 733/44 |51 |4reM WBuà

*** 000/0 253/17 |12 |5reM WBuà

*** 000/0 778/55 |51 |1reM âõAOp

|sN 346/0 379/04 |54 |2reM âõAOp

* 940/0 476/21 |6 |3 reM âõAOp

** 800/0 782/71 |6 |4reM âõAOp

|sN 677/0 354/6 |01 |5reM âõAOp

Wlôë 4.  Gpouþ OÏBkë øBokÿ – ôAüñHpå kouú ìñÇÛú ðíõðú GpkAoÿ ylû koKñY WBüãBû
sðþ ìýßpôuBOçüQ koìýãõÿ ìõqÿ.
|||||50/0<p=|* , 10/0<p=** ,|1000/0=|p=***,ìÏñþ kAoðývQ=)tnacifingis non( sN

tsF

).erF.A(

mN

).erF.A(

tsF

)AVOMA(
mN|

)AVOMA(
WíÏýQ 2 WíÏýQ 1

|610/0| |337/51| |910/0 857/21 |WBuà| øpìr|

|880/0| |085/2| |351/0 283/1 |âõAOp| øpìr|

|370/0| |851/3| |321/0 687/1 |âõAOp| WBuà|

Wlôë 5. ìýrAó |tsF| GpAuBx ÖpAôAðþ @èê|øB ôøí̀ñýò GpAuBx|tseT AVOMA| ko
ìýãõÿ ìõqÿ ôoAGÇú @ðùB GB ìýrAó ìùBWpR |)mN(|. ycneuqerF elellA:erF.A|.
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WíÏýPƒþ) GýƒBðãƒpìýƒrAó OñƒõÑ sðPýßƒþ koASƒpO×ƒBôR|øƒBÿ @èéƒþ koGýƒò

WíÏýQ|øBuQ ô GÇõoOEõoÿ Gýò ¾×pô üà AuQ. ìÛBküpGú uíQ üà

ðƒzƒBðƒløƒñƒlû ìƒýƒrAó OƒíƒBüƒrWƒíƒÏýQ|øB AqüßlüãpAuQ. ìÛlAoÞî |tsF|

ðzBðløñlû KBüýò Gõkó KéýíõoÖývî koWíÏýQ AuQ. kocÛýÛQ ìÛlAo

¾×pðzBðløñlû üà WíÏýQ KBðíßPýà AuQ Þú kô WíÏýQ kAoAÿ oAGÇú

@ìýryþ @qAk øvPñl ô ìÛlAoüà Gú ìÏñBÿ Aüò AuQ Þú kô WíÏýQ ÞBìç«

Aqøî WlA Gõkû ô øý̀ãõðú WpüBó sðþ koGýò WíÏýQ|øB ôWõk ðlAok (7).

ìÏíõæ« WpüBó sðþ Gõuýéú ìýrAó ìùBWpR GýBó ìþ| âpkk )m(ô Aüò ìÛlAo

GvPãþ  Gú ìýrAó WBGXBüþ @èê|øB koøpWíÏýQ GpAÿ øpðvê Gpìþ| âpkk

(1). koAüò Gpouþ clAÞTpìýrAó tsFGpAuBx ÖpAôAðþ @èê|øB koøpWBüãBû

sðþ koìýãõÿ ìõqÿ Gýò ðíõðú|øBÿ ìñBÆÜ øpìrô âõAOpÞú kAoAÿ ÞíPpüò

WƒpüBó sðþ Gõkðl(085/2 =mN) 880/0 ô clAÚê @ó Gýò ìñBÆÜ øpìrô

WƒBuƒà Þƒú kAoAÿ GƒvzPpüò WpüBó sðþ Gõkðl (337/51 =mN) 610/0

külû yl ( Wlôë 5) . ||

AqÆƒpÙ küƒãƒpOƒvƒQ |AVOMA| ìƒÛƒBküpSHQ ylû  ìpGõÉ Gú |tsF| ô

øƒíƒ̀ƒñƒýò ìýrAó ìùBWpR ô OlAgê sðþ |mN| Þú GpAuBx ÖpAôAðþ @èéþ

GƒluƒQ @ìƒlû  oA koìƒýƒãõÿ ìõqÿ  OBCüýl ìþ| Þñl. GpAuBx Aüò OvQ ðýr

ÞíPpüò ìýrAó tsF(910/0) ô GýzPpüò WpüBó sðþ (857/21) oA koìBGýò

ìñÇÛú øpìrô WBuà ô GýzPpüò ìýrAó |tsF|(351/0) ô ÞíPpüò WpüBó sðþ

( 283/1) oA ìBGýò ìñÇÛú âõAOpô øpìrìýHýñýî (Wlôë 5 ) . GpAÿ O×výp|tsF|

KýzñùBk ylû AuQ Þú ìÛlAoGýò ¾×pOB 50/0 ðzBó køñlû OíBürsðPýßþ

KƒBüƒýƒò, ìƒÛƒlAo50/0 OƒB 51/0 OƒíƒBüƒrìƒPƒõuƒÈ ô ìƒÛƒlAoGýò 51/0 OB 52/0

ðzBðløñlû OíBürGBæ Gýò WíÏýQ|øB ô GBæ OpAq52/0 OíBürgýéþ GBæ oA ðzBó

køl(32).

|AqðƒßƒBR küãpÿ Þú ìþ|OõAó AyBoû Þpk AüñvQ Þú ìýrAó |tsF| Gú Æõo

ìƒÏƒíƒõë qüƒp50/0 ìÇpf ìþ|yõk Þú ìíßò AuQ AüñÇõoO¿õoyõk Þú

uƒBgƒPƒBoGýò qüpWíÏýQ|øB ÂÏýØ AuQ ôèþ øíýzú Îlk GluQ @ìlû

ðzBðãpøíú WíÏýQ cÛýÛþ ðývQ ô küãpðßPú Aüñßú ìýrAó  |tsF| koAÞTp

ìõAÚÐ Gú Îlk üà ðíýpul qüpA ASpKéýíõoÖývî (ðByþ AqWù{) Gú Æõo

^zíãýpÿ ìÛlAo|tsF| oA ÞBø{ ìþ|k||øl (32,31,6) .

|thgirWkouBë 8791 GpAüò GBôoAuQ Þú ìÛlAo|tsF| ÞíPpAq50/0 ðýr

ìþ|OõAðl ðzBðãpOíBürsðPýßþ ìùíþ GByl ô ðzBðløñlû OíBürðB̂ýrðývQ

(32). GƒB OƒõWú Gú ìýrAó |tsF| Gýò ðíõðú|øBÿ SHQ ylû ìpGõÉ Gú ìýãõÿ

ìƒõqÿ GƒñƒËƒpìƒþ|oul Þú ìñBÆÜ øpìrô âõAOpAqOíBürsðPýßþ ìPõuÈ GB

WpüBó sðþ ÞíPpÿ ðvHQ Gú kô ìñÇÛú øpìrô WBuà GpgõokAoðl Þú Aüò

koWú AqOíBürsðPýßþ oA ìþ|OõAó Gú ASpÖBÞPõo|øBüþ AqÚHýê uBgPBoøýloô

kAüñBìýà ìñÇÛú (WpüBó|øBÿ koüBüþ) Gýò ìñÇÛú Oñãú øpìrô âõAOpAyBoû

Þpk. |etnazzuR| ô øíßBoAó kouBë 8991 (81) ìÏPÛlðl Þú WpüBó sðPýßþ

Gýò ìñBÆÜ ìþ|OõAðl OdQ OBCSýpAüò ÎBìê ÚpAoâýpk. øí̀ñýò |gnisreeW|

ô  |nenooT|kouBë 9002  ìÏPÛlðl Þú koìdýÈ|øBÿ koüBüþ ÎõAìéþ AqÚHýê

WƒpüƒBó|øƒBÿ koüƒBüƒþ ô øí̀ñýƒò WƒpüBó|øBÿ âpkAGþ |)yddE(ìþ|OõAðl

ìƒõWƒI Wéƒõâýpÿ AqOpÞýI ô AðPzBoæoôøBÿ Kçsüà (koAüñXB æoôøBÿ

ìýãõ) Gýò ìñBÆÜ âzPú  ô ìõWI ÞBø{ WpüBó sðþ  ô AÖrAü{  |tsF| Gýò kô

ìñƒÇÛƒú øƒpìƒrô âõAOpâpkðl. koøíýò AoOHBÉ ìþ|OõAó Gú ôWõk Aüñãõðú

WƒpüƒBó âƒpkAGþ kogéýY ÎíBó AyBoû Þpk Þú ìþ|OõAðl kooÖPBoìùBWpOþ

æoôøƒBÿ ìýãƒõÿ ìƒõqÿ koìñƒÇÛƒú âƒõAOƒpGƒú øƒpìƒrASƒpâƒnAoGByl (22)

(O¿õüp3).

ìýãõ|øBÿ gBðõAkû aedieanePAÒéI koÆõë ̂pgú qðlâþ gõk ðÛBÉ

ìP×BôOþ oA WùQ æðú ârüñþ AðPhBJ ìþ| Þññl. GñBGpAüò @ðùB ìXHõoðl Þú

GpAÿ ÞBìê Þpkó ̂pgú sðlâþ gõk kADíB« Gýò Aüò ìñBÆÜ ìùBWpR Þññl

(4) .

|AÒéI ìýãõ|øBÿ gBðõAkû KñBDýlû koìdê|øBüþ kôoAquBcê Ohî|oürÿ

ìƒþ| Þññƒl kocBèýßú ìýãõ|øBÿ WõAó ìdê|øBÿ ðrküà Gú uBcê oA GpAÿ

ußƒõðQ AðPhBJ ìþ| Þññl. ìùBWpR Îíõkÿ koÆõë ÖBqKçsüà qðlâþ

æoôøB ô øí̀ñýò AðPÛBë @ðùB AqÆpüÜ WpüBó|øBÿ koüBüþ ìßBðývíþ AuQ

Þú ìÏíõæ« KvQ æoôøB oA Gú ìdê ðõqAk âB|øB ìþ|Gpk. ||

GñBGpAüò Aüñãõðú oÖPBoøBÿ ìùBWpOþ, WpüBó sðþ oA koGýò WíÏýQ|øB

@uBðPpìþ| Þñl. koAüò ìÇBèÏú ðýrAüñãõðú WBGXBüþ|øB ô AÖrAü{ WpüBó sðþ

oA Gýò WíÏýQ|øBÿ øpìrô WBuà yBøl øvPýî Þú ðvHPB AqWpüBó sðþ

ìzBølû ylû Gýò ìñÇÛú øpìrô âõAOpGýzPpAuQ. noskcaJ| ô øíßBoAó ko

uƒBë  1002 ìÏPÛƒlðƒl Þƒú æoô|øBÿ ìPÏéÜ Gú gBðõAkû KñBDýlû ìþ|OõAðñl ko

clôk mk001 Gýò ìdê Ohípürÿ kôoAquBcê ô ðõqAkâBû|øBÿ ðrküà Gú

uBcê Opkk ðíBüñl Þú Aüò Aìpìþ|OõAðl üßþ AqÎõAìê ìùî koAüXBk WpüBó

sðþ Gýò ìñBÆÜ ìõok Gpouþ GByl. GB OõWú Gú ìBOpüw yHBøQ sðPýßþ GB

AuP×Bkû AqìÏýBoÖB¾éú sðPýßþ |ieN| koìýãõÿ ìõqÿ ô kðloôâpAï GluQ

@ìƒlû GñƒËƒpìƒþ|ouƒl Þú WíÏýQ Aüò âõðú koìñÇÛú âõAOpðvHQ Gú kô

ìñÇÛú küãpAqWíéú WBuà ô øpìrAqO×pÝ GýzPpÿ GpgõokAoìþ|GByl.

Aüƒò AgPçÙ sðPýßƒþ @yßƒBokoWíÏýƒQ ìýãƒõÿ ìƒõqÿ koìñÇÛú âõAOp

ðvHƒQ Gƒú kô ìñƒÇÛƒú küãƒpìíßƒò AuƒQ koASƒpoAðƒ{ sðPýßþ ô üBôÚõÑ

ìõOBuýõó|øBÿ AcPíBèþ koGýò WíÏýQ|øBÿ ìñBÆÜ ìõok ìÇBèÏú GByl

(8) .

AqÆpÙ küãpÎHõoWpüBó koüBüþ Þú AqOñãú øpìrypôÑ ìþ|yõk (ôoôk

Gú Oñãú øpìrAqypÝ Gú ÒpJ ô gpôZ AqÒpJ Gú ypÝ, (O¿õüp4) ìþ|OõAðl

ìõWI OpÞýI ô AÖrAü{ WpüBó sðþ Gýò ìñBÆÜ WBuà ô øpìrô ÞBø{

|tsF| Gýò Aüò kô ìñÇÛú âpkk Þú ìþ|OõAó Aüò ASpoA koAÖrAü{ WpüBó sðþ ko

ðíõðú|øBÿ ìýãõÿ ìõqÿ ìpGõÉ Gú øpìrô WBuà ìçcËú Þpk (91) .

cBèQ OõKõèõsÿ ìñÇÛú géýY âõAOpÞú koASpKý{ oÖPãþ @J koüBÿ

ÎíBó kogzßþ GõWõk @ìlû AuQ  ô øí̀ñýò ôWõk Wñãê|øBÿ AðHõû cpA

koÎlï AðPÛBë ìõèlüò ô KvQ æoô|øB Gú ìñBÆÜ KBüýò OpAqWíéú WBuà ô

øƒpìƒrGƒþ OƒBCSýƒpðývPñƒl. Wñãƒê|øBÿ ìBðãpô Gú ÎñõAó üßþ AqìùíPpüò
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ìñƒBÆƒÜ AqèdƒBÍ ìñƒÇÛƒú ðõqAk âBøþ (etatibah yresruN) GpAÿ ̂pgú

qðlâþ æoôøBÿ ìýãõìõok OõWú Gõkû ô øí̀ñýò AqìñBÆÜ ìùî koOÓnüú

æoô|øB ÿ ìBøþ ô ìýãõGdvBJ ìþ| @ül(3). ||

kocÛýÛƒQ Wñãƒê|øBÿ ìBðãpô Þú G¿õoR GvýBoâvPpkû kouBcê

yíƒBèƒþ géýY ÖBox AqGñlogíýpOB Úzî ô øí̀ñýò AqøpìrOBWBuà ô

âƒõAOƒpKƒpAÞñƒ{ kAoðƒl AqìùíPpüò ìõAðÐ ìdvõJ ylû koWùQ AüXBk

AyPÛBÝ sðPýßþ Gýò WíÏýQ|øBÿ ìýãõkoAüò Kùñú WÓpAÖýBüþ ìdvõJ

ìƒþ| âƒpkðƒl. uXô øíßƒBoAó kouƒBë 1002, ìƒÇƒBèÏƒBOƒþ oA koqìýñú OÏýýò

AgƒPƒçÙ sðƒPýßƒþ Gýƒò WƒõAìƒÐ ôczƒþ ô Kƒpôoyƒþ ìýãƒõÿ GHƒpÿ uýƒBû

|)nodonom .P(koÞzõoÖýéýLýò GB AuP×Bkû AqìBoÞp|øBÿ ìýßpôuBOçüQ

AðXBï kAkðl. @ðùB KýzñùBk Þpkðl Þú Aèãõÿ AgPçÙ sðPýßþ koGýò ̂ùBo

WíÏýQ AqìýãõøBÿ ôczþ ìõok ìÇBèÏú Gú Æõoìzh¿þ GB AqìýBó oÖPò

Wñãê|øBÿ ìBðãpô koAüò ìñBÆÜ koøî @ìýhPú ô ìþ|OõAó AoOHBÉ ìñÇÛþ

oA koAgƒPƒçÙ sðPýßþ GluQ | @ìlû ô GBqìBðlâþ Aüò Wñãê|øB GpÚpAoÞpk.

OvQ øíHvPãþ AuP×Bkû ylû koAüò OdÛýÜ Gõuýéú Aüò ìdÛÛýò AoOHBÉ

ìƒTƒHƒPƒþ oA Gýò ìlë AgPçÙ sðPýßþ Gýò WõAìÐ ìýãõÿ ìõok ìÇBèÏú  ô

ôÂÏýQ WÓpAÖýBüþ Wñãê|øBÿ ìBðãpô GluQ ìþ|køl Þú Aüò AìpGýBðãp

AøíýQ Aüò Wñãê|øB koO×pÝ üB Îlï O×pÝ sðPýßþ koGýò WõAìÐ @GrüBó

ôAGvPú Gú Aüò ðõÑ ìñBÆÜ ìþ|GByl(42).

4– OvQ uñX{ sðPýßþ WíÏýQ (tseTtnemngissA):GB OõWú Gú

ðíõkAoøBÿ OvQ uñX{ sðPýßþ WíÏýQ ìýãõÿ ìõqÿ koìñBÆÜ ìõok

Gpouþ ìzBølû ìþ| âpkk Þú ÞíPpüò ôAâpAüþ WíÏýQ ô GýzPpüò WpüBó

sðþ (857/21) oA koìBGýò ìñÇÛú øpìrô WBuà ô GýzPpüò ôAâpAüþ Gýò

WíÏýƒQ|øƒB ôÞíPƒpüƒò WpüBó sðþ (283/1) oA ìBGýò ìñÇÛú âõAOpô øpìr

ìzBølû âpkül(O¿õüp5). uoYkouBë 8002, AqAüò OvQ koWùQ O×püÜ

AoOHƒBÉ sðPýßƒþ ô WíÏýPƒþ Gýƒò WíÏýQ|øBÿ âõðBâõðþ Aqìýãõÿ GHpÿ

uýƒBû |)nodonom sueaneP(| koìñƒÇÛƒú Aüñlô KBuý×ýà AuP×Bkû Þpk.

ðPBüY ðzBó kAkðl Þú WíÏýQ|øBÿ ÚvíQ ÒpGþ AÚýBðõx øñl Gþ øíPB ô

AgP¿ƒB¾ƒþ øvPñƒl kocBèýßú küãpWíÏýQ|øBÿ ìõok ìÇBèÏú G¿õoR

ìzhƒÀ GƒB øƒî OƒlAgê kAyPñl. Aüò üBÖPú|øB ìþ|OõAðl koWùQ ìÇBèÏú

Aèãõÿ ìùBWpOþ koìýBó WíÏýQ|øBÿ ìõok ìÇBèÏú ÞBoGpk kAyPú GByl ô

GñBGpAüò ðÛ{ ìùíþ oA koìÇBèÏBR ô üBÖPò AoOHBÉ Gýò WíÏýQ|øB ô mgBDp

|O¿õüp1.  |ìñBÆÜ ìõok ðíõðú GpkAoÿ(KBüýr8831).O¿õüp2. kðloôâpAï |AMGPU| yHBøQ sðPýßþ GB AuP×Bkû AqìÏýBoÖB¾éú sðPýßþ |ieN|
koìýãõÿ ìõqÿ (41).

|O¿õüp3. ôÂÏýQ WpüBó âpkAGþ |)yddE(AüXBk ylû kogéýY ÎíBó (5).|O¿õüp4. WpüBó|øBÿ  koüBüþ koOñãú øpìrôgéýY ÖBox (61)|.

ksaJ

rtauG|
zomroH



Gpouþ ìõèßõèþ WíÏýQ ìýãõÿ ìõqÿ GB ìýßpôuBOçüQ19

@GrüBó Aü×B ìþ|ðíBül(52).  koAüò Gpouþ ìzhÀ âpkül Þú ðzBðãp|øBÿ

ìéßƒõèƒþ  Gh¿ƒõÁ ðzƒBðãƒp|øBÿ oürìBøõAoû ìþ|OõAðñl Gú ¾õoR AGrAoÿ

ìñBuI koWùQ O×ßýà WíÏýQ|øBÿ @GrüBó AqWíéú ìýãõÿ ìõqÿ GßBo

oôðƒl ô Aüñßƒú Aüñãƒõðú ðzBðãp|øB oA ìþ|OõAó koâõðú|øBüþ GB gõüzBôðlÿ

ðrküà GB Wl ô ðýBÿ ìzPpá Gú oAcPþ AuP×Bkû Þpk.

OzßpôÚlokAðþ

Aüò OdÛýÜ GB cíBüQ ìBèþ ìõDvvú OdÛýÛBR Îéõï yýçOþ Þzõo

AðXBï âpkül. Glüñõuýéú AqÞéýú øíßBoAó ìdPpï Gõütû WñBJ @ÚBÿ kÞPp

ìƒÇéƒHƒþ oüƒBuƒQ ìƒdƒPƒpï ô øƒíƒ̀ñýò WñBJ @ÚBÿ kÞPpypüØ oôcBðþ

ìÏBôðQ ìdPpï Ktôøzþ ìõöuvú OdÛýÛBR Îéõï yýçOþ ÞzõoÚlokAðþ

ìƒþ| âƒpkk. AqWƒñƒBJ @ÚBÿ kÞPpìdíl ¾lüÜ ìpOÃõÿ, oüBuQ ìdPpï ô

øƒíƒ̀ƒñƒýƒò WƒñBJ @ÚBÿ ìùñlx oÂB køÛBðþ ìÏBôðQ ìdPpï Ktôøzþ

Kƒtôøƒzƒßƒlû AÞƒõèƒõsÿ géƒýƒY ÖBox ô koüBÿ ÎíBó GhBÆpcíBüQ|øBÿ

GýzBDHú ô øí̀ñýò AqOíBï øíßBoAó ÎrürküãpkoKtôøzßlû Þú koWùQ

AWpAÿ Kpôsû ðùBüQ øíßBoÿ oA kAyPú Aðl ¾íýíBðú Ozßpìþ| âpkk.

|O¿õüp5. ðíõkAouñX{ sðPýßþ WíÏýQ|øB koìýãõÿ ìõqÿ ko3 ìñÇÛú ìõok ìÇBèÏú.
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Abstract:
BACKGROUND: Molecular investigation of important commercial shrimp species is one

of the main goals to find out the pure populations and brood stocking of marine resources.
OBJECTIVES: The purpose of the present study was to study the population of P. merguiensis
and determining the extent of genetic diversity of this species. METHODS: Samples were
collected from three major distribution areas in the Persian Gulf and Oman Sea. Molecular
investigation was carried out using microsatellite markers. RESULTS: Only five out of the
eight primers of P. merguiensis produced good amplified PCR products with fixed annealing
temperature. The rest of the primers were either not easily amplified or produced nonspecific
bands. Seven alleles were found to be unique to each of the three populations of P.merguiensis.
Occurrences of heterozygosity deficiency were found at most loci. These heterozygosity
deficiencies in observed heterozygosity in comparison to expected heterozygosity may be
due to inbreeding, genetic drift and consequences of illegal overharvesting of P. merguiensis
in the studied areas as well. Deviation from Hardy-Weinberg Equilibrium in both studied
species was significant in most microsatellite loci (p<0.001). We observed deviation from
HWE in most loci with hetrozygosity deficits. The genetic variation results showed that the
pairwise Fst values were significant between studied populations. The assignment test
revealed high gene flow between Hormoz and Jask and restricted genetic flow between Guatr
and Hormoz populations. CONCLUSIONS: It seems that the changes in immigration patterns
of populations between Hormoz, Jask and Guatr areas depend on the influence of Persian Gulf
currents or the life cycle of P. merguiensis in studied areas. Alternatively, the presence of
ecological barriers such as mangrove forests may result in restricted genetic flow between
Guatr and both Hormoz and Jask populations.
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Figure  Legends  and  Table  Captions
Table 1. The primers which used for PCR production.
Table 2. Characterizations of five microsatellite loci of P. merruiensis. Number of individuals examined (n), number of alleles (Na),
effective allele number (Ne), observed heterozygosity (Ho) and expected heterozigosity (He) are listed for each locus.
Table 3. Allele frequencies (by population) for five microsatellite loci in P. merguiensis (Unique alleles are shown in bold).
Table 4. Summary of Hardy-Weinberg Equilibrium tests for five microsatellite loci in three separate populations of P. merguiensis
generated using GenAlEx software.
Table 5. FST values for pairwise comparison based on allele frequency value and AMOVAtest and relation of FST and migration rate among
different populations of P. Merguiensis.
Figure 1. Sampling areas in northern part of Persian Gulf and Oman Sea.
Figure 2. UPGMAdendrogram based on distance matrixes for three population areas. Scale refers to genetic distance (Nei, 1972).
Figure 3. Eddy turbulence distributed in Gulf of Oman (5).
Figure 4. Marine currents in the Persian Gulf (16).
Figure 5. Assignment tests (graph) for three studied populations based on allele frequency.
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