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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
Þpôï uú ÊpÖýPþ Îñ¿pÿ Þî ì¿pÙ, AìB Âpôoÿ GpAÿ AðvBó ô cýõAðBR

@qìBüzãBøþ AuQ(42). Aüò Îñ¿pkoÚBèI ÞíLéßvþ Gú ðBï ÎBìê Odíê

âéõÞr)PTG(GB GBæ Gpkó Odíê âéõÞrô cvBuýQ uéõë|øBÿ Gló Gú

Aðvõèýò ìýrAó Aðpsÿ GýzPpÿ GpAÿ Oõèýl ô oyl kAï ÖpAøî ìþ| Þñl(13) .

ìÛlAoÞpôï koìõAkÒnAüþ 10/0 Aèþ (|MDgk/rCgu(| 2/4  AuQ, Þú ÒçR

kocl KBüýò|Opô ÎéõÖú|øB kocl GBæOpkAìñú ÚpAokAoðl. ìßíê Þpôï ko

yßê ÞéýQ ylû GB AuýlAìýñú ÚBGéýQ kuPpuþ GBæOpÿ AqküãpAyßBë

Þpôï kAok (92,01). |yrtneG| |ô øíßBoAó kouBë 9991 ârAo} Þpkðl Þú

ìßíê @èþ Þpôï OBCSýpÿ GpOÏlAk Þê âéHõë|øBÿ u×ýl gõó |(CBW|),

OÏlAk âéHõë Úpìr|(CBR), KçÞQ, ìýrAó øíõâéõGýò gõó|(BGH),

ìPõuÈ cXî âéHõë Úpìr|(VCM), ìýBðãýò ko¾l ÒéËQ øíõâéõGýò ko

üà âéHõë )CHCM(|, øíBOõÞpüQ|)VCP(|, ðõOpôÖýê(%), èñ×õuýQ

(%), ADõqüñõÖýê(%) ô ìõðõuýQ gõó (%) ðlAyQ, AìB GBÎU AÖrAü{

ìýrAó KçÞQ|øBÿ gõó koâõu×ñlAó ðtAk uBÖõèà ylû AuQ(21).

øí̀ñýò AuP×Bkû Aqìßíê ìÏlðþ Þpôï koGrÂpüI OHlüê ô AÖrAü{ ôqó

oA GùHõk, ô GBÎU AÖrAü{ èñ×õuýQ ô ÞBø{ ADõqüñõÖýê gõó ylû

AuQ(51,41). AuP×Bkû Aqìßíê @èþ Þpôï  AÖrAü{ ôqó ô gõoAá ì¿pÖþ

oA GùHõk ô OpÞýI æyú oA GB AÖrAü{ ÎÃéú ô ÞBø{ ̂pGþ OÓýýpkAkû

AuQ(4). |iX| ô øíßBoAó kouBë 1002 GýBó Þpkðl Þú Þpôï GB OõAðBüþ ko

AÖrAü{ ÖÏBèýQ èýLBqcvBx Gú øõoìõó kôpGþ qüpKõuQ, AÖrAü{

ÖÏBèýQ @ðBGõèýßþ ÎÃéú ô ìùBoÖÏBèýQ @ðrüî|øBÿ uBqðlû ÿ ̂pGþ GBÎU

AÖrAü{ ÎÃéú ô ÞBø{ ìýrAó ̂pGþ ylû AuQ(53). |inarheT| ô øíßBoAó

kouBë 5002 GýBó Þpkðl Þú ìßíê Þpôï @èþ ô ìÏlðþ Aâp̂ú OBCSýpÿ Gp

Îíéßpk, ì¿pÙ ìBkû gzà ô ÂpüI OHlüê Gpû|øBÿ kðHú kAoðtAk yBë

ðlAyQ AìB GBÎU AÖrAü{ ìýrAó âõyQ èhî æyú âpkül(72). |avohceP|

kouBë 7002 ârAo} Þpk Þú ìßíê Þpôï GBÎU GùHõk AÖrAü{ ôqó

âõuBèú|øBÿ KpôAoÿ yl ô øí̀ñýò GBÎU GùHõk AuP×Bkû AqìõAk ìÓnÿ

ìþ|yõk(13). |nnamedniL| ô øíßBoAó kouBë 5991 ârAo} Þpkðl Þú

ìßíê uBqÿ Wýpû GB 052 üB (|MDgk/rCgu(|005 AqìñHÐ Þpôï KýßõèýñBR

GBÎU ÞBø{ ìBkû gzà ì¿pÖþ ô GùHõk ÂpüI OHlüê kogõá ylû

AuQ(12). |uzivrA| ô øíßBoAó kouBë 1102 ârAo} Þpkðl Þú ìßíê Þpôï

ASpÿ GpÎíéßpk oyl kokô ðtAk Gpû uBÖõèà ô oAìHõüéQ ðlAyQ, øí̀ñýò

ìßíê Þpôï GpoÆõGQ ô KpôOEýò âõyQ Gþ OBCSýpGõkû AuQ AìB ìýrAó

^pGþ âõyQ oAÞBø{ kAkû AuQ(3). |neerG| kouBë 7991 ârAo} Þpk Þú
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Þpôï KPBðvýê ìñBuHþ koWùQ OBCSýpìTHQ GpÞý×ýQ âõyQ Aqgõk ðzBó

kAkû AuQ GB Aüò cBë, @qìBüzBR ìpGõÉ Gú ASpÞpôï kocýõAðBR ô AðvBó

ðPBüY ìP×BôOþ koGpkAyPú AuQ ôOdÛýÛBR ÞBìê OpGú ìñËõoOÏýýò ASpAR

ìßíê Þpôï koosüî ÒnAüþ cýõAðþ Âpôoÿ Gú ðËpìþ|oul(31). GB OõWú

Gú Aüò Þú ASpAR ìTHQSHQ ylû ìßíê Þpôï GpÎíéßpk ôÞý×ýQ âõyQ ô

KBoAìPpøBÿ øíBOõèõsüßþ ðzhõAoÞññlâBó ìHPñþ GpìÇBèÏBR GvýBo

ìdlôkÿ koqìýñú OÓnüú GrÒBèú|øB GB ìßíê|øBÿ @èþ Þpôï ìþ|GByl, AðXBï

OdÛýÛBR GýzPpGú ìñËõoAoqüBGþ ASpGhzþ ìßíê|øBÿ @èþ Þpôï æqï

ìþ|GByl. GñBGpAüò koAüò ìÇBèÏú| ASpìßíê @èþ Þpôï ìPýõðýò GpÎíéßpk,

Þý×ýQ âõyQ ô g¿õ¾ýBR øíBOõèõsÿ GrÒBèú|øBÿ ðpìùBGBkÿ AoqüBGþ

âpkül. 

||

ìõAk ôoô} ÞBo
Aüò ìÇBèÏú Gú ìlR001 oôq(01 oôqÎBkR køþ ô 09 oôqkôoû ÿ KpôAo

Gñlÿ) GB OÏlAk 23 oACx GrÒBèú ðpðtAk ìùBGBkÿ4 OB 5 ìBøú ô GB ìýBðãýò ôqó

Aôèýú |gk|2±22, AðXBï âpÖQ. GrÒBèú|øBÿ ìõok @qìBü{ Gú ÆõoO¿BkÖþ

koWBüãBû|øBÿ Að×pAkÿ Þú Gú Æõo@qAk Gú @J ô gõoAá kuPpuþ kAyPñl,

ðãùlAoÿ ylðl.koAGPlAÿ kôoû KpôAoôüPBìýò âpôû |B| ÞíLéßw |(Lm 2),

ôüPBìýò |(Lm E3DA| 3) OroüÜ ô ypGQ @èHñlAqôë WùQ Wéõâýpÿ AqGpôq

Î×õðQ Aðãéþ Gú GrÒBèú|øB gõoAðlû ô ìBüú ÞõGþ Îéýú @ðPpôOõÞvíþ AðXBï

âpÖQ. @qìBü{ yBìê ̂ùBoOýíBoGB uÇõf ìhPéØ ìßíê Þpôï ìPýõðýò

|)0001 rC ALIAVA|, ypÞQ |ORPNIZ|, @ìpüßB) GB üà Wýpû KBüú Gõk:

uÇõf ¾×p(OýíBoyBøl), 005, 0001 ô 0051 (|MDgk/rCgm;| kAìñú uÇõf

Þpôï GB OõWú Gú OdÛýÛBR ânyPú AðPhBJ yl). Wýpû KBüú GrÒBèú|øB GpAÿ

clAÞTpoyl ô OBCìýòAcPýBWBR ÒnAüþ Oõ¾ýú ylû OõuÈ AðXíò ìéþ

OdÛýÛBR @ìpüßB )7002 CRN(OñËýî âpkül, ô Gú ¾õoR gõoAá ÞBìç«

ìhéõÉ|(RMT)kocl AyPùB |(mutibil dA|)kokô ðõGQ (kouBÎQ7 :00 ô

uBÎQ71 :00) koAgPýBoGrÒBèú|øB ÚpAoìþ| âpÖQ. ìßíê Þpôï Gú ¾õoR

ìhéõÉ ylû GB |g| 05 Wõ@uýBJ ylû ÚHê AqôÎlû ÒnAüþ ¾He Gú GrÒBèú|øB

gõoAðlû ìþ|yl. ìBkû gzà ì¿pÖþ ô Kw| @gõoGrÒBèú|øB Gú ÆõooôqAðú

SHQ ìþ| âpkül. AqgõoAá koÆõë kôoû @qìBü{ uú GBoðíõðú âýpÿ ylô

OpÞýHBR yýíýBüþ ìõAk gõoAÞþ GpÆHÜ oô}|øBÿ AuPBðlAok (3) OÏýýò

âpkül. ôqó Gló Gú ¾õoR Að×pAkÿ kooôqøBÿ ¾×p, 12, 24, 36 ô 09

@qìBü{ GÏl Aq61 uBÎQ ìdpôìýQ AqgõoAá AðlAqû âýpÿ yl ô ÂpüI

OHlüê ÒnAüþ AqOÛvýî Þê gõoAá ì¿pÖþ GpÞê AÖrAü{ ôqó ìdBuHú

yl. kooôq57 @qìBü{ gõó| âýpÿ GB AuP×Bkû Aqèõèú|øBÿ |Lm| 5 OdQ gçC

cBôÿ ìBkû Âl AðÏÛBk ATDE |Aqìdê uýBøpå âpkó AðXBï yl.

ðíõðú|øBÿ gõó GçÖB¾éú Gú @qìBüzãBû ìñPÛê ô yBg¿ú|øBÿ øíBOõèõsÿ

OÏýýò yl. øíBOõÞpüQ GB AuP×Bkû uBðPpü×ýõskoèõèú|øBÿ ìõDýò

ìh¿õÁ AðlAqû| âýpÿ yl. yíBo} âéHõë|øBÿ ÚpìrGB AuP×Bkû æï

øíõuBüPõìPp¾õoR âpÖQ. ìPõuÈ cXî âéHõë ÚpìrGpcvI |Lf|,

ìPõuÈ øíõâéõGýò âéHõë|øBÿ ÚpìrGpcvI |gp| ô ìýBðãýò ko¾l ÒéËQ

øíõâéõGýò koüà âéHõë AðlAqû âýpÿ yl(21). yíBo} âéHõë|øBÿ u×ýl

GB AuP×Bkû AqKýLQ|øBÿ yýzú|Aÿ ô æï øíõuBüPõìPp¾õoR âpÖQ. GpAÿ

yíBo} O×püÛþ âéHõë|øBÿ u×ýl GB AuP×Bkû AqâvPp}|øBÿ oðä @ìýrÿ

ylû GB GroâñíBüþ GBæ, 001 Îlk AqâéHõë|øBÿ u×ýl yñBuBüþ ô GpKBüú ðõÑ

@ðùB okû Gñlÿ ylðl. yíBo} KçÞQ|øB Gú oô} kuPþ ô GB øíõuBüPõìPp

ô ìdéõë AÞvBæR @ìõðýõï Gú ÎñõAó oÚýÜ Þññlû ¾õoR âpÖQ.  ||

GrÒBèú|øB koKBüBó kôoû Kw Aq61 uBÎQ ìdpôìýQ AqgõoAá, ÞzPBo

ylðl.æyú|øB Gú kô ðýî æyú OÛvýî ô Þéýú @ðBèýrøBÿ æqï Aqðýî æyú

oAuQ ¾õoR KnüpÖQ.

GpAÿ AðlAqû âýpÿ yBgÀ|øBÿ oðä, OpÞýHBR yýíýBüþ, Opkÿ,|Hp|,

AÖQ cB¾ê AqKhQ ô Oõèýl yýpAGú, ðíõðú|Aÿ AqìBøý̀ú oAuPú âpÖPú yl ô

koÞývú|øBÿ ðBüéõðþ ÎBüÜ Gú øõA GvPú Gñlÿ ô OB qìBó AoqüBGþ|øBÿ mÞp

ylû kokìBÿ|C
o

81– ðãùlAoÿ ylðl.

AðlAqû|âýpÿ|Hp| âõyQ:WùQ AðlAqû| âýpÿ|Hp|, 42 uBÎQ Kw Aq

ÞzPBoclôk |g| 01 Aqðíõðú âõyQ ̂pj ylû Þú AqìBøý̀ú oAuPú ðBcýú Gýò

kðlû 21 ô 31 âpÖPú ylû Gõk ko|g||09 @J küõðýrû ìhéõÉ | âpkül. uLw

ìhéõÉ @ìBkû ylû AqÞBÒn ¾BÖþ ìh¿õÁ qGp(ôAOíò ìPõuÈ – ÚÇp

|mm| 051) ÎHõokAkû yl. koðùBüQ GB AuP×Bkû Aq|Hp|| ìPpküXýPBë

(ìPpôó728 uBgQ ÞzõouõDl) kokìBÿ |C
o

2|±42 GB 3 GBoOßpAo

AðlAqû| âýpÿ ¾õoR | âpÖQ. ìPõuÈ OßpAoøB WùQ @ðBèýrAuP×Bkû yl(4).

AðlAqû|âýpÿ oðä ðíõðú|øBÿ âõyQ GB uývPî|øBðPp: ìBøý̀ú oAuPú

Gýò kðlû 9ô 01, 42 uBÎQ Kw AqÞzPBoOzpüe ô koÞývú|øBÿ ðBüéõðþ ÎBüÜ

Gú øõA ðãùlAoÿ ylðl. uLw kocBèþ| Þú ðíõðú|øB OB Aüò qìBó koÞývú|øBÿ

ìh¿õÁ GvPú|Gñlÿ âõyQ ô kokìBÿ |C
o

4 ÚpAokAyQ @qìBü{ Gpouþ

Þý×ýQ oðä GB AuP×Bkû AqkuPãBû oðä|uñY (ìlë |0009 52D baL

retnuH| uBgQ Þzõo@ìpüßB) koqAôüú kül 
o

01 ô ÚÇpoôqðú |mm| 52 AðXBï

yl. ðíõðú|GpkAoÿ Gú ¾õoR Gp} ÎpÂþ Þú Îíõk GpìdõoÆõèþ ìBøý̀ú

GByl, ¾õoR âpÖQ clAÚê ÂhBìPþ Þú GpAÿ ðíõðú|øB ìlðËpÚpAoâpÖPú

yl GpAGpGB |mc|5/2 Gõk. kAkû|øBÿ cB¾ê AqAüò kuPãBû yBìê|a*|(upgþ,

upj=AÎlAkìTHQ,uHr=AÎlAkìñ×þ), |b*|(qokÿ,qok= AÎlAkìTHQ,

@Gþ=AÎlAkìñ×þ) ô |L* )| kogz{, u×ýl=0, uýBû=001) GõkðlÞú GpAÿ

Gú|kuQ @ôokó oôAGÇþ ̂õó 
5/0

(
|2*

b
|
+ |

2*
a(|GpAÿ yBgÀ AyHBÎýQ

)amorhC(ô )*a/*b
1-

nat(| GpAÿ qAôüú oðä ìõok AuP×Bkû ÚpAoâpÖPñl.

ÚHê AqAuP×Bkû AqkuPãBû|øBðPpÞBèýHpAuýõó GpAuBx AuPBðlAok oðä

uýBû 0=|L| ô AuPBðlAok oðä u×ýl (AoqüBGþ GpcvI |4oSaB| üB |ogM|OBqû

uBgPú ylû) 001=|L| ¾õoR âpÖQ (7).

||øpðíõðú GB uú GBoOßpAoìõok @qìBü{ ÚpAoâpÖQ ô ìPõuÈ Aüò ìÛBküp

WùQ @ðBèýr@ìBoÿ AuP×Bkû yl.
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AðlAqû|âýpÿ ÞBø{ cB¾ê AqKhQ ôOõèýl yýpAGú: Kw AqKhQ

ðíõðú|øB ÆHÜ oô} ypf kAkû ylû ko@ìBkû uBqÿ ðíõðú|øB GpAÿ

AðlAqû| âýpÿ ðýpôÿ Gp}, AÖQ cB¾ê AqKhQ Gú ÎñõAó yBgÀ c×Ì @J

AðlAqû âýpÿ yl.

001|]×|ôqó Aôèýú™ (ôqó Aôèýú – ôqó ðùBüþ)|[| =ÞBø{ cB¾ê AqKhQ|)ssol gnikooC(|

Oõèýl yýpAGú ko42 uBÎQ Kw AqÞzPBoGú oô} Þývú KçuPýßþ

kAoAÿ øõAÿ |lekinoH| ô øíßBoAó kouBë 7991 Gú ¾õoR qüpìdBuHú yl.

clôk |g| 05 (ÚÇp= |mm|04) AqìpÞrÎÃéú oAuPú |(mc 5 ÂhBìQ) Gú

¾õoR ìõAqÿ GB ÖýHpøBÿ ÎÃçðþ GpkAyPú yl. øpÚÇÏú ðíõðú  GçÖB¾éú

ôqó yl ô kokokôoó üà ÊpÙ KçuPýßþ GB AoO×BÑ ô ÚÇpGú

OpOýImC5/61 ô |mc| 5/7 Gú ìlR 84 uBÎQ kokìBÿ ||C
o

4 @ôürAó yl ô GÏl

AqAüò ìlR ôqó| Þzþ ô ìýrAó AqkuQ kAkó yýpAGú OõuÈ ìÏBkèú qüp

OÏýýò yl:

001|]×|ôqó Aôèýú™ (ôqó Aôèýú – ôqó ðùBüþ)|[| =Oõèýl yýpAGú|)ssol pirD|)

AðlAqû|âýpÿ ðýpôÿ Gp} üB yBgÀ Opkÿ|)ecrof raehS relztarB

renraW(: ||Aüò oô} 27 uBÎQ Kw AqÞzPBokocBèþ| Þú ðíõðú|øB kokìBÿ|

C
o

|4 ðãú|kAoÿ ylû Gõkðl AðXBï yl. koAüò oô} AqkuPãBû GBÖQ|uñY

(ìlë |SK5H-DLIFSNUOH| uBgQ ÞzõoAðãévPBó) GB g¿õ¾ýBR

OýÓú|ÿ qüpGpAÿ Gp} ðíõðú|øBÿ AuPBðlAok ô AðlAqû| âýpÿ ðýpôÿ Gp}

AuP×Bkû |yl. OýÓú ìõok AuP×Bkû GpAÿ Gp} kAkó ðíõðú|øB |mm| 2/1

ÂhBìQ kAyQ ô upÎQ @ó |nim/mm| 001 oô Gú KBüýò Gõk(6).

oô} ÞBoôOùýú|ÿ ðíõðú|ÿ AuPBðlAok:ðíõðú|øBÿ OBqû Gp} gõokû Aq

âõyQ AqìBøý̀ú oAuPú Þípÿ koqìBó 27 uBÎQ Kw AqÞzPBoôqó| Þzþ

ylû ô ôqó Aôèýú @ðùB GB kÚQ |g| 10/0 SHQ yl. clAÞTpÂhBìQ ðíõðú|øB

|mm| 05 Gõk. uLw ðíõðú|øB koÞývú|øBÿ KçuPýßþ ÚpAoâpÖPú ô koôó

cíBï GhBo@J GB kìBÿ |C
o

57  Gú ìlR üà uBÎQ ânAyPú yl. Kw AqAOíBï

ìpcéú KhPò ðíõðú|øB gBoZ ô koypAüÈ kìBüþ ||C
o

5-1 OB ouýló Gú OÏBkë

kìBüþ ÚpAokAkû yl. uLw GB AuP×Bkû Aqðíõðú|øBÿ KhPú ylû ÆHÜ

oô}|øBÿ GýBó ylû koìpcéú ÚHê ðíõðú|øB  Æõoÿ Gp} kAkû yl Þú

Géõá|øBÿ ðíõðú Gú ìÛÇÐ ÎpÂþ
2

|mC| 1ô Æõë |mC|3 @ìBkû ylðl. Æõë

ðíõðú koWùQ ÖýHpøBÿ ìBøý̀ú|Aÿ Gõk. uLw ðíõðú|øB qüpOýÓú kuPãBû

ÚpAoâpÖPú ô GB Gp} ðíõðú, ìñdñþ OÓýýpðýpô Gú|kuQ @ìl ô GB AuP×Bkû Aq

ìñdñþ clAÞTpðýpôÿ Gp} ô Þê Aðpsÿ ì¿pÖþ GpAÿ Gp} ìdBuHú

âpkül. Aqøpðíõðú 3 OßpAoGpAÿ AðXBï Aüò @qìBü{ AuP×Bkû yl ô ìPõuÈ

OßpAoøB WùQ @ðBèýrAuP×Bkû yl(82).

@qìBü{ OXrüú OÛpüHþ:|Gú ìñËõoAoqüBGþ OpÞýI yýíýBüþ ìBøý̀ú

oAuPú yBìê ìdPõAÿ KpôOEýò, ̂pGþ, gBÞvPpô oÆõGQ Aqoô}|øBÿ

AuPBðlAok AuP×Bkû yl. GpAÿ Aüò ìñËõoðíõðú|øBÿ ìBøý̀ú 3 GBôpj ô

øíõsó ylðl. GpÆHÜ oô}|øBÿ ìnÞõo, GpAÿ OÏýýò ìdPõAÿ KpôOEýò Aq

oô} ÞXélAë ô ìÛlAo|g|1 ðíõðú øíõsó ylû AuP×Bkû yl. GpAÿ OÏýýò

ìdPõAÿ oÆõGQ Aq|g|01 ðíõðú ðpï ylû AuP×Bkû yl Þú ko@ôðþ GB kìBÿ

|C
o

|001Gú ìlR 02-61 uBÎQ ÚpAoâpÖPñl ô Kw AqAüò ìpcéú GpAÿ OÏýýò

ìdPõAÿ gBÞvPpðíõðú|øBÿ ÖBÚl oÆõGQ koÞõoû|Aÿ GB kìBÿ |C
o

|005 ÚpAo

kAkû ylðl. øí̀ñýò ìdPõAÿ ̂pGþ gBï ÎÃéú oAuPú GB AuP×Bkû Aq|g|4

ðíõðú øíõsó ylû ô GB AuP×Bkû Aqoô} Î¿Boû AOpÿ ìdBuHú yl(2).

OXrüú ôOdéýê @ìBoÿ:OXrüú ô Odéýê kAkû|øBÿ Gú|kuQ @ìlû GB

AuP×Bkû Aqðpï|AÖrAo|1.9SAS|oôüú |DEXIM| ô|MLG| AðXBï âpÖQ. ÚHê Aq

OXrüú ô Odéýê kAkû|øB Aqðpï AÖrAoìýñþ OI ðvhú 41 Gú WùQ ðpìBë|uBqÿ

kAkû|øB AuP×Bkû yl. ìÛBüvú ìýBðãýò|øB ðýrGB AuP×Bkû Aq@qìõó OõÞþ ko

uÇe 5% AðXBï âpÖQ.

ìlë @ìBoÿ Æpf: |jkie+jL+KA+iT + m =ejkiY|

|ejkiY|=ìÛBküpìzBølû ylû ¾×Q ìõok AðlAqû âýpÿ, |m|= ìýBðãýò

¾×Q AðlAqû âýpÿ ylû, |iT|= ASp|i| Aìýò uÇe ìßíê, |KA|= ASpO¿BkÖþ |k|

Aìýò cýõAó,|jL|= ASpôqó Aôèýú (ìPÓýpÞíßþ GpAÿ KBoAìPpøBÿ Îíéßpk

|jkie= ASpAR GBÚýíBðlû).

ðPBüY
yBg¿ú|øBÿ øíBOõèõsÿ:ðPBüY ìpGõÉ Gú ASpÞpôï GpKBoAìPpøBÿ

øíBOõèõsÿ koWlôë 1 @ôokû ylû AuQ. ðPBüY Aüò @qìBü{ GýBó| âpAÖrAü{

OÏlAk Þê âéHõë|øBÿ u×ýl gõó OdQ ASpìßíê Þpôï ìþ|GByl

(50/0<p|), küãpKBoAìPpøBÿ øíBOõèõsÿ AqWíéú ìýrAó øíõâéõGýò gõó,

ìPõuÈ cXî âéHõë Úpìr, ìPõuÈ øíõâéõGýò âéHõë Úpìr, øíBOõÞpüQ,

ko¾l ðõOpôÖýê, èñ×õuýQ, ADõqüñõÖýê ô ìõðõuýQ gõó OdQ OBCSýp

ìßíê Þpôï ÚpAoðãpÖPñl (50/0>p|).

oyl: kAkû|øBÿ ìpGõÉ Gú ôqó ðùBüþ, ìýBðãýò AÖrAü{ ôqó oôqAðú,

ìBkû gzà ì¿pÖþ ô ÂpüI OHlüê ÒnAüþ koWlôë 2 ðzBó kAkû ylû

AuQ. OXrüú @ìBoÿ kAkû|øB ðzBó kAk Þú uÇõf ìhPéØ ìßíê @èþ Þpôï

ASpìÏñþ|kAoÿ Gpôqó ðùBüþ GrÒBèú|øB ðlAyQ (50/0>p|), øí̀ñýò

ìýBðãýò AÖrAü{ ôqó oôqAðú GrÒBèú|øB Þú uÇõf 1OB 4 ìßíê @èþ Þpôï oA

ì¿pÙ Þpkû Gõkðl Gú OpOýI d/g021, 011, 031 ô 041 Gõk Þú O×BôR ìÏñþ|kAoÿ

GB üßlüãpðlAyPñl, Aâp̂ú GB AÖrAü{ uÇe ì¿pÙ ìßíê Þpôï ìÛlAo

AÖrAü{ ôqó GýzPpylû Gõk.

ìýBðãýò ìBkû gzà ì¿pÖþ oôqAðú ðýrkoGýò GrÒBèú|øB ìzBGú Gõk

(OÛpüHB««  |gk|1).  AìB uÇe (|MDgk/rCgu(| 0051 GBÎU GùHõk ÂpüI OHlüê

ÒnAüþ koGrÒBèú|øB yl(ÂpüI OHlüê ÒnAüþ uÇe 1 OB46 :4/8, 45/9,

81/8 ô 77/7; 50/0<p|).

Þý×ýQ âõyQ ÎÃéú oAuPú: kAkû|øBÿ ìpGõÉ Gú Þý×ýQ ÎÃéú oAuPú

koWlôë 3 ðzBó kAkû ylû AuQ. øíBó ÆõoÞú ìzBølû ìþ|yõk ìßíê

Þpôï ASpìÏñþ|kAoÿ  Gp|Hp|ðùBüþ, ko¾lOõèýl yýpAGú ô AÖQ cB¾ê AqKhQ

ÎÃéú oAuPú ðlAyQ(50/0>p||). ìßíê Þpôï uHI OBCSýpAR ìÏñþ|kAoÿ



ìXéú OdÛýÛBR kAìLryßþ, kôoû96, yíBoû 3, 3931| | 492

koyBgÀ|øBÿ AoqüBGþ oðä kocýõAðBR OdQ OýíBoyl .Gú Æõoÿ Þú

yBgÀ|øBÿ qokÿ |)*b(|, Úpìrÿ|)*a(|, ÂpüI AyHBÎýQ ô qAôüú oðä  OdQ

OBCSýpìßíê Þpôï AÖrAü{ üBÖQ(50/0<p|). AìB OBCSýpÿ Gpðýpôÿ Gp} ô

yBgÀ oôyñBüþ|)*L(| ðlAyPú AuQ(50/0>p|). Gú ðËpìþ|oul Þú uÇe

(|MDgk/rCgu(| 0001 uÇe Gùýñú ì¿pÙ Þpôï GByl ̂õó Îçôû GpAüò Þú

GBÎU GùHõk yBgÀ|øBÿ oðãþ ylû Géßú GBÎU GùHõk ðvHþ Opkÿ âõyQ

ÎÃéú oAuPú koGrÒBèú|øBÿ ìùBGBkÿ ðýrylû AuQ(60/0=|p).

OpÞýI yýíýBüþ ÎÃéú oAuPú: ìßíê Þpôï GpìdPõAÿ ̂pGþ,

gBÞvPpô ìBkû gzà ÎÃéú oAuPú OBCSýpìÏñþ|kAoÿ ðlAyPú AuQ

(50/0>p|(|, AìB ìýrAó KpôOEýò ÎÃéú oAuPú oA Gú ÆõoìÏñþ|kAoÿ AÖrAü{

kAkû AuQ (ko¾l KpôOEýò gBï ÎÃéú oAuPú uÇe 1 OB46 :4/12, 01/22,

16/32 ô 18/32; 10/0<p|).

GdU
OdÛýÛBR ìdlôkÿ koqìýñú ASpìßíê Þpôï GpyBg¿ú|øBÿ|

|øíBOõèõsÿ koðzhõAoÞññlâBó AðXBï âpÖPú AuQ AìB koOdÛýÛþ Þú

|radlaH| ô øíßBoAó kouBë 8002oôÿ GrøBÿ GñãBèþ AðXBï kAkðl Gú ðPBüY

ìzBGùþ GB @qìBü{ cBÂpkuQ üBÖPñl ô GýBó Þpkðl Þú ìßíê Þpôï(Þpôï

Þépül) GBÎU AÖrAü{ ìÏñþ|kAoOÏlAk âéHõë|øBÿ u×ýl ylû AuQ. Þú ko

Aüò ìýBó OÏlAk èñ×õuýQ|øB Gú ÆõoìÏñþ|kAoÿ AÖrAü{ üBÖPú AuQ (61).

ko@qìBü{ cBÂpðýrìßíê Þpôï GBÎU AÖrAü{ ko¾l èñ×õuýQ gõó ylû

AìB Aüò ASpìÏñþ|kAoðHõkû AuQ(61/0=p(|. |notruB| ô øíßBoAó kouBë

3991 ô |gnahC| ô øíßBoAó kouBë 4991 ârAo} Þpkðl Þú ìßíê| Þpôï ko

osüî ÒnAüþ GBÎU AÖrAü{ OßTýpèñ×õuýQ|øBÿ gõó koypAüÈ |ortiv

ni|ylû AuQ(9,5). |gnahC| |ô øíßBoAó kouBë 6991 ârAo} Þpkðl Þú

AÖrôkó Aðvõèýò (|Lm/gn5/0) Gú èñ×õuýQ|øBÿ gõðþ âBôøBÿ yýpÿ

OBCSýpÿ GpÖÏBèýQ èñ×õuýQ|øBÿ gõðþ koypAüÈ |ortiv ni| ðlAyPú AuQ,

AìB AÖrôkó500/0 üB (|MDgk/rCgu(| 50/0 Aqìßíê Þpôï Þépül üB Þpôï

ÞéýQ ylû GB Auýl@ìýñú Gú ìdýÈ ÞzQ GBÎU AÖrAü{ èñ×õuýQ|øBÿ

gõó ylû AuQ. Aðvõèýò Gú ÎñõAó üßþ AqWBüãrüò|øBÿ AuBuþ GpAÿ

oyl èñ×õuýQ|øB yñBgPú ylû AuQ. kouÇe  èñ×õuýQ|øBÿ |T|ô |B|

âýpðlû|øBÿ Aðvõèýò qüBkÿ ôWõk kAok ô Þpôï GB Ovùýê AO¿Bë Aðvõèýò Gú

Aüò âýpðlû|øB GBÎU AÖrAü{ OÏlAk ô ÖÏBèýQ èñ×õuýQ|øB ylû AuQ.

ìhBèØ GB Aüò ðPBüY, |inayhgoT| ô øíßBoAó kouBë 6002 ASpìßíê Þpôï

KýßõèýñBR oA GpyBg¿ú|øBÿ øíBOõèõsÿ koWõWú|øBÿ OdQ Oñ{

âpìBüþ Gpouþ ô GýBó Þpkðl kooôq12 @qìBü{ ìßíê Þpôï GBÎU AÖrAü{

ìýBðãýò øíõâéõGýò âéHõë|øBÿ Úpìrylû AuQ kocBèþ Þú küãp

yBg¿ú|øB||OdQ OBCSýpìßíê Þpôï ÚpAoðãpÖPñl. AìB kooôq24 @qìBü{

ìßíê Þpôï GBÎU AÖrAü{ ìýBðãýò øíõâéõGýò âéHõë|øBÿ Úpìr,

øíõâéõGýò gõó ô ìPõuÈ ko¾l OpAÞî øíõâéõGýò âéHõë|øBÿ

Úpìr|)CHCM(| ylû AuQ(43). ||

koìÇBèÏú cBÂpìßíê Þpôï OBCSýpìÏñþ|kAoÿ Gpì¿pÙ ìBkû gzà

oôqAðú ðlAyQ, øp̂ñl ÂpüI OHlüê OdQ ASpuÇe (|MDgk/rCgu(|0051

MES |eulavP
|uÇõf ìßíê

(1)

¾×BR ìõok ìÇBèÏú
0051 0001 005 0

01/0 41/0 24/21 82/21 40/21 |35/21 âéHõë Úpìr(Lmm/M|)|

50/0 60/1 |
a

48/11 |
a

| 21/21| |
ba

|4||/9 |
b

| 64/8 âéHõë u×ýl(Lmm/K)

71/0 75/0 52/01 11/01 00/01 06/01 ìýBðãýò ko¾l ÒéËQ øíõâéõGýò koüà âéHõë (Ld/g|)

58/0 82/0 68/82 02/92 47/82 23/92 ìPõuÈ cXî âéHõë Úpìr(Lf|)

72/0 65/0 57/6 30/8 23/7 06/6 ìPõuÈ øíõâéõGýò âéHõë Úpìr(gp|)

83/0 16/0 07/63 27/73 08/73 98/73 øíBOõÞpüQ(%)

03/0 13/61 87/942 08/082 60/162 00/832 KçÞQ (Lmm/K)

61/0 80/3 57/25 78/45 57/05 78/74 èñ×õuýQ(%)

55/0 69/2 10/14 05/73 |00/14 73/24| ðõOpôÖýê(%)

41/0 16/0 02/4 00/5 73/5 74/5 ìõðõuýQ(%)

11/0 54/0 |76/2 |57/2| 42/3| 78/3 ADõqüñõÖýê(%)

Wlôë 1. OBCSýpOÓnüú ìßíê Þpôï GpyBg¿ú|øBÿ øíBOõèõsÿ koGrÒBèú|øBÿ ìùBGBkÿ|. | 
(1)

ìýßpôâpï Þpôï koÞýéõâpï ìBkû gzà Wýpû. 
(b,a)

cpôÙ ÒýpìzBGú, O×BôR ìÏñþ|kAoko@qìõó OõÞþ
(50/0<p).

MES |eulavP
|uÇõf ìßíê

(1)

¾×BR ìõok ìÇBèÏú
0051 0001 005 0

19/0| 46/1 59/23 26/23 23/13 91/23 ôqó ðùBüþ (gk|)

11/0 10/0 41/0 31/0 11/0 21/0 AÖrAü{ ôqó oôqAðú (gk)

46/0 40/0 60/1 20/1 00/1 00/1 ìBkû gzà ì¿pÖþ oôqAðú (gk)

20/0 04/0 |
b|

|77/7 |
ba|

|81/8 |
a|

|45/9 |
ba|

46/8 ÂpüI OHlüê ÒnAüþ

Wlôë 2. ìýBðãýò ôAðdpAÙ ìÏýBo¾×BR ôqó Aôèýú, ôqó ðùBüþ, AÖrAü{ ôqó oôqAðú,
ìƒBkû gzƒà ì¿ƒpÖƒþ oôqAðú ôÂpüI OHlüê ÒnAüþ GrÒBèú|øBÿ OÓnüú ylû GB uÇõf
ìhPéØ ìßíê Þpôï.| 

(1)
ìýßpôâpï Þpôï koÞýéõâpï ìBkû gzà Wýpû. 

(b,a)
cpôÙ Òýp

ìzBGú, O×BôR ìÏñþ|kAoko@qìõó OõÞþ (50/0>p|).



Þpôï ìPýõðýò, yBg¿ú|øBÿ øíBOõèõsÿ ôÞý×ýQ âõyQ GrÒBèú592

GùHõk üBÖQ. øí̀ñýò AÖrAü{ ôqó oôqAðú Gú ÆõoðvHþ koAüò @qìBü{ GB

ì¿pÙ uÇõf GBæÿ Þpôï AÖrAü{ üBÖQ AìB Aüò ASpìÏñþ|kAoðHõk. ìõAÖÜ GB

ðPBüY @qìBü{ cBÂp, AuP×Bkû AquÇõf ìhPéØ ìßíê Þpôï (gm0, 52/0,

573/0 ô 5/0)  kogõoAá|køþ oôqAðú âõu×ñl OBCSýpÿ GpAÖrAü{ ôqó,ôqó

AGPlA ô AðPùBÿ kôoû|ÿ KpôAoô ìBkû gzà ì¿pÖþ ðlAyQ (11). ko

ìÇBèÏú|Aÿ Þú oôÿ âõuBèú| KpôAoÿ AðXBï âpÖQ ìßíê Þpôï OBCSýpÿ Gp

AÖrAü{ ôqó ô ìBkû gzà ì¿pÖþ âõuBèú|øB ðlAyQ (91), ìßíê Þpôï

ìÏlðþ GBÎU GùHõk ÂpüI OHlüê ô AÖrAü{ ôqó koGrøBÿ GñãBèþ yl, AìB

OBCSýpÿ GpìBkû| gzà ì¿pÖþ ðlAyPú AuQ Þú GB ðPBüY @qìBü{ cBÂpko

OõAÖÜ ìþ|GByl. (61). |kneW| ô øíßBoAó kouBë 5991 ðzBó kAkðl Þú

ìßíê Þpôï ASpÿ GpìBkû gzà ì¿pÖþ gõá ðlAyQ AìB GBÎU GùHõk

ÂpüI OHlüê yl(33). AìB ìhBèØ GB ðPBüY @qìBü{ cBÂp, |neiL| ô

øíßBoAó kouBë 3991 ô |nokiomA| ô øíßBoAó kouBë 5991 ârAo} Þpkðl

Þú AuP×Bkû Aqìßíê Þpôï KýßõèýñBR |)ciPrC(| kokAìñú 004 OB

(|MDgk/rCgu(| 008, OÓýýpÿ koAÖrAü{ ôqó ô ÂpüI OHlüê ÒnAüþ gõá

ðlAyPú AuQ (12,1)  øí̀ñýò ìdÛÛýò GB OÓlüú âõuBèú|øBÿ OdQ Oñ{

ðÛê ô AðPÛBë koüà kôoû|ÿ KpôAo86 oôqû GB Wýpû|ÿ cBôÿ (|MDgk/rCgu(|

002 OBCSýpÿ GpAÖrAü{ ôqó oôqAðú, gõoAá ì¿pÖþ ô ÂpüI OHlüê ÒnAüþ,

ìzBølû ðßpkðl (01).  ||

koAüò ìÇBèÏú |Hp| koìdlôkû ÆHýÏþ ÚpAokAyPú ô |Hp|ðùBüþ,

ko¾lOõèýl yýpAGú ô AÖQ cB¾ê AqKhQ ÎÃéú oAuPú OdQ OBCSýpìßíê

Þpôï ÚpAoðãpÖQ. nosnaH| ô øíßBoAó kouBë 0002 ìýrAó

(|MDgk/rCgu(004 oA Gú ìlR 26 oôqkoAgPýBoOéývú|øBÿ kôoâú| ÚpAokAkû

ô GýBó Þpkðl Þú ìßíê Þpôï OBCSýpÿ Gp|Hp| ÎÃéú oAuPú koìlR qìBó 54

kÚýÛú ô 8 oôqGÏl AqÞzPBoðlAyPú AuQ (71). swehttaMô øíßBoAó ko

uBë 5002ârAo} Þpkðl Þú øp̂ñl ìßíê Þpôï KpôKýõðBR ASpÿ GpìýrAó

AÖQ cB¾ê AqKhQ ô HpâõyQ koqìBó 54 kÚýÛú GÏl AqÞzPBoðlAyPú ôèþ

GBÎU AÖrAü{ ìýrAó HpâõyQ gõá koqìBó  42 uBÎQ GÏl AqÞzPBoô

ÞBø{ ìýrAó Oõèýl yýpAGú ylû AuQ(32). Îlï OBCSýpìßíê Þpôï Gp

ìýrAó Oõèýl yýpAGú oA ìþ|OõAó Gú üßvBó Gõkó |Hp| ðùBüþ âõyQ ko

OýíBoøBÿ ìhPéØ ðvHQ kAk.

koìÇBèÏú cBÂpyBgÀ|øBÿ qokÿ|)*b(|, Úpìrÿ|)*a(|, ÂpüI

AyHBÎýQ ô qAôüú oðä OdQ OBCSýpìßíê Þpôï AÖrAü{ üBÖQ, AìB OBCSýp

ìÏñþ|kAoÿ Gpðýpôÿ Gp} ô yBgÀ oôyñBüþ )*L( |ðzBó ðlAk. Aâp̂ú

ìýrAó ðýpôÿ Gp} OdQ OBCSýpìßíê Þpôï Gú ¾õoR Îlkÿ ÞBø{ üBÖQ.

OÓnüú âõu×ñlAó ðtAk oAìHõüéQ ô uBÖõèà GB (|d/rCgm) 52/0 Aqìßíê

@èþ ðýrOBCSýpÿ GpOpkÿ âõyQ ðlAyQ(3). ìzBGú GB Aüò ðPBüY oA |neerG| ko

uBë 8991 ko@qìBüzþ Þú oôÿ gõá AðXBï âpÖQ Gú|kuQ @ôok ô GýBó Þpk

Þú ìßíê Þpôï KýßõèýñBR GpyBgÀ oôyñBüþ|)*L(|, qAôüú oðä ô ðýpôÿ

Gp} Gþ OBCSýpGõkû AìB GBÎU AÖrAü{ yBgÀ|øBÿ qokÿ |)*b(|, Úpìrÿ|)*a(|

ô ÂpüI AyHBÎýQ ylû Þú ðzBó køñlû ÿ ylR ô GBæ Gõkó ìýrAó

AyHBÎýQ oðä OdQ ASpìßíê Þpôï ìþ|GByl(41), øí̀ñýò |noskcaJ| ô

øíßBoAó ðýrkouBë 9002  ðýrârAo} Þpkðl Þú ìßê Þpôï KpôKýõðBR GBÎU

ÞBø{ ðýpôÿ Gp} ÎÃéú oAuPú kogõá ylû AuQ øí̀ñýò ârAo}

Þpkðl Þú ìßíê Þpôï GBÎU AÖrAü{ yBgÀ|øBÿ oðãþ kogõá|øBÿ

OÓnüú ylû GB 4% oôÒò u×ýl ylû AuQ, Þú ìþ|OõAðl ðzBó køñlû ASp

ìPÛBGê ìýBó Aðvõèýò ô Þpôï GB ðõÑ ìßíê ̂pGþ Wýpû GByl(91). AìB

|swehttaM| ô øíßBoAó kouBë 5002 ârAo} Þpkðl Þú ìßíê Þpôï

KpôKýõðBR ASpÿ GpÚpìrÿ, oôyñþ ô qokÿ âõyQ gõá ðlAok(32). Aq

ìÏlôk ìÇBèÏBR AðXBï ylû koìõok ASpìßíê Þpôï GpÞý×ýQ oðä ô Opkÿ

âõyQ koðzhõAoÞññlâBó  ìþ|OõAó ìÇBèÏú |nosnaH| ô øíßBoAó kouBë

0002 oA ðBï Gpk Þú GýBó Þpkðl AÖrôkó ìýrAó (|MDgk/rCgu) |004 Aqìßíê

Þpôï Ohíýpÿ OBCSýpÿ GpyBgÀ|øBÿ qokÿ )*b(|, Úpìrÿ )*a(|, oôyñBüþ

)*L(ô ðýpôÿ Gpyþ ÎÃéú oAuPú Oéývú ðlAyPú AuQ. ||

koAüò ìÇBèÏú ìßíê Þpôï ìPýõðýò OBCSýpìÏñþ|kAoÿ Gpko¾l

oÆõGQ, ̂pGþ ô gBÞvPpÎÃéú oAuPú ðlAyPú AuQ, AìB ìýrAó KpôOEýò

MES |eulavP
|uÇõf ìßíê

(1)

¾×BR ìõok ìÇBèÏú
0051 0001 005 0

13/0 60/0 48/5 47/5 38/5 47/5 Hp| ðùBüþ

77/0 12/0 18/1 53/2 79/1 43/2 Oõèýl yýpAGú (%)

35/0 71/2 96/12 22/62 94/32 39/22 AÖQ cB¾ê AqKhQ (%)

60/0 54/0 38/5 06/5 79/5 98/6 ðýpôÿ Gp} (gk|)

400/0 03/0 |a|06/9 a
|56/9

a
|10/9

b
|29/7 yBgÀ qokÿ  |)*b(

31/0 23/0 75/84 59/84 19/44 51/94 yBgÀ oôyñBüþ |)*L(

20/0 23/0 a|25/41 ba
|89/31

a
|72/41 |

b
| 61/31 yBgÀ Úpìrÿ |)*a(

200/0 85/0 ba|00/63 a
|33/73

cb
|69/43

c
|11/43 qAôüú oðä

400/0 04/0 a|69/71 a
|85/71

a
|44/71

b
|19/51 ÂpüI AyHBÎýQ

||Wlôë 3. ìýBðãýò clAÚê ìpGÏBR ôAðdpAÙ ìÏýBoÞý×ýQ âõyQ ÎÃéú oAuPú koGrÒBèú|øBÿ OÓnüú ylû GB uÇõf ìhPéØ ìßíê Þpôï.| 
(1)

ìýßpôâpï Þpôï koÞýéõâpï ìBkû gzà Wýpû.
(b,a)

cpôÙ ÒýpìzBGú, O×BôR ìÏñþ|kAoko@qìõó OõÞþ (50/0>p|).
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gBï ÎÃéú oAuPú Gú ÆõoìÏñþ|kAoÿ OdQ OBCSýpìßíê Þpôï AÖrAü{ üBÖPú

AuQ. |yenooM| ô |llewmorC| kouBë 5991 ârAo} Þpkðl Þú ìßíê Þpôï

KƒpôKƒýƒõðBR GBÎU AÖrAü{ ko¾l KpôOEýò ÎÃéú kogõá ylû AìB ìýrAó

ko¾l èýLl ô gBÞvPpÎÃéú  OdQ ASpìßíê Þpôï KpôKýõðBR ÚpAoðãpÖQ

(72),  Þú GB ðPBüY Gú|kuQ @ìlû koAüò @qìBü{ ìõAÖÜ ìþ|GByl. ìzBGú GB

Aüƒò ðƒPBüY, |inayhgoT| ô øíßBoAó kouBë 6002uÇõf (MDgk/rCgu)

005, 0001 ô | 0051 Aqìßíê Þpôï ðýßõOýñBR oA koAgPýBoWõWú||øBÿ 1 oôqû oACx

ÚpAokAkðl ô ìzBølû Þpkðl Þú ìßíê Þpôï OBCSýpÿ Gpko¾l  oÆõGQ, ̂pGþ

ô gBÞvPpÎÃéú uýñú ðlAyPú AuQ, AìB ìýrAó KpôOEýò gBï âõyQ uýñú

Gƒú ÆƒõoìÏñþ|kAoÿ OdQ OBCSýpìßíê Þpôï AÖrAü{ üBÖPú AuQ(43). AìB

GƒƒpgƒçÙ ðƒPƒƒBüƒY GƒBæ, |inarheT-afatsoM| ô øƒíƒßƒBoAó kouƒBë 5002 ko

ìƒÇƒBèÏƒú|Aÿ Þƒú oôÿ âõu×ñl KpôAoÿ AðXBï kAkðl, GýBó Þpkðl Þú ko¾l

oÆƒõGƒQ, KƒpôOEýƒò gƒBï, èýLýƒl ô gƒBÞvPpæyú OdQ OBCSýpøýa ÞlAï Aq

ìßíƒê|øƒBÿ @èƒþ ô ìÏƒlðƒþ Þƒpôï ÚƒpAoðãpÖQ(82), øí̀ñýò |uzivrA| ô

øíßBoAó kouBë 1102 ârAo} Þpkðl Þú ìßíê @èþ Þpôï Aâp̂ú OBCSýpÿ Gp

ìýrAó KpôOEýò ô oÆõGQ âõyQ ðlAyPú, ìýrAó ̂pGþ âõyQ âõu×ñlAó

ðtAk oAìHõüéQ ô uBÖõèà oA ÞBø{ kAkû AuQ(3). AÖrAü{ KpôOEýò ÎÃéú

oAuPƒú ìƒþ|OƒõAðl ðzBó køñlû GùHõk Îíéßpk Aðvõèýò koWnJ KpôOEýò

OõuÈ GBÖQ|øBÿ Gló OdQ OBCSýpìßíê Þpôï GByl.

kocƒBë cƒBÂƒpìßíƒê Þƒpôï ASpAR ìPñBÚÄ ô ìP×BôOþ koìÇBèÏBR

ìhPéƒØ kAyPƒú AuƒQ ô ìdÛÛýò Aüò OñBÚÃBR oA ìpGõÉ Gú AgPçÖBR ko

âƒõðú üB ðtAk, uò, kôoû @qìBü{, Wýpû|ÿ ÒnAüþ, ðõÑ ìñHÐ Þpôï ô ðdõû

AÖƒrôkó @ó Gƒú Wýƒpû ìƒþ|kAðñƒl. koìXíƒõÑ Aüƒò OdÛýÛBR ðzBó køñlû

ðƒByñƒBgPƒú ìBðló ðÛ{|øBÿ ìhPéØ Þpôï koìPBGõèývî Gló ìþ|GByl ô

ðýBqìñl Gú Gpouþ|øBÿ GýzPpkAok. ||

Gú ÆõoÞéþ ðPBüY cB¾ê AqAüò Ktôø{ ðzBó ìþ|køl Þú ìßíê Þpôï

ìPýõðýò Aâp̂ú OBCSýpìÏñþ|kAoÿ oôÿ ìBkû gzà ì¿pÖþ ðlAyQ AìB OdQ

OBCSýpìßíê Þpôï ìýBðãýò AÖrAü{ ôqó oôqAðú ôÂpüI OHlüê ÒnAüþ GùHõk

üƒBÖQ. Gpouþ yBg¿ú|øBÿ øíBOõèõsüßþ ðzBó kAk Þú ìßíê Þpôï GBÎU

AÖƒƒrAüƒƒ{ OƒÏƒƒlAk Þƒƒê âéHƒõë|øƒBÿ u×ýƒl gƒõó yƒl, AìƒB OƒBCSýƒpÿ Gƒpküãƒp

yƒBgƒ¿ú|øBÿ øíBOõèõsüà ðlAyQ. øí̀ñýò ìßíê Þpôï ìPýõðýò GBÎU

AÖƒrAüƒ{ ko¾ƒl KpôOEýò ÎÃéú oAuPú âpkül, ô ìþ|OõAó GýBó Þpk Þú uÇe

(|MDgk/rCgu(| 0001, GƒBÎƒU ðƒPƒBüƒY ìñBuI|OpyBgÀ|øBÿ Þý×ýQ âõyQ

ÎÃéú oAuPú ðvHQ Gú küãpuÇõf ì¿pÖþ koGrÒBèú|øBÿ ðpìùBGBkÿ âpkül.

||

OzßpôÚlokAðþ
AqÞéƒýƒú øƒíƒßƒBoAðƒþ Þú koAüvPãBû @ìõqyþ– Ktôøzþ ô @qìBüzãBû

OÓnüú âpôû Îéõï kAìþ Kpküw ÞzBôoqÿ ô ìñBGÐ ÆHýÏþ kAðzãBû OùpAó ko

AWpAÿ Aüò OdÛýÜ øíßBoÿ Þpkðl Ozßpìþ| âpkk.  |
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Abstract:
BACKGROUND: Previous research has shown that Cr is needed for growth and protein

synthesis. OBJECTIVES: This study was carried out to determine the effects of supplementing
chromium-methionine (Cr-Met) on performance, hematologic characteristics and meat
quality parameters in kids. METHODS: Thirty-two male kids (average initial BWof 22 ± 2 kg,
4mo) were used in a completely randomized design with four treatments: 1. control (without
Cr), 2. 500, 3. 1000 and 4. 1500 ug Cr/kg of Cr-Met diet. The animals were kept in separate
pens for 100 days. Kids were weighed at 21 day intervals and blood samples drawn on 75 day
of the experiment were analyzed for hematologic characteristics. Kids were slaughtered at
the end of the trial, and meat quality parameters (Warner-Bratzlershear force, color, chemical
composition, water retention and pH) of longissimus dorsi muscle (LDM) were studied.
RESULTS: The average of dry matter intake and daily gain weight were not affected by
chromium supplementation (p>0.05) but, feed conversion ratio (FCR) improved in 1500 ug
Cr/kg group. Chromium supplementation increased total white blood cell count (p<0.05)
although, the other hematologic parameters were not affected by Cr-Met (p>0.05). Addition
of different levels of (Cr-Met) failed to significantly effect on lightness (L*), pH, moisture
(%), intramuscular fat (%), cooking loss and drip loss percentage (p>0.05). Chromium
supplementation increased redness (a*), yellowness (b*), chroma, hue angle and crude
protein content(%) of LDM (p<0.05). Supplemental Cr decreases Warner-Bratzlershear
force of LDM (p<0.1). CONCLUSIONS: These results indicate that Cr-Met diet improved
performance, meat quality and increased white blood cells in Mahabadi goat kids.

Key words: chromium-methionine, feed conversion ratio, hematology, Mahabadi goat kid, meat quality
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Figure  Legends  and  Table  Captions

Table 1. Effects of dietary chromium supplementation on  hematological characteristics in Mahabadi goat kids. 1.  ug Cr/kg of DM. 2.
Superscripts differ significantly (p<0.05).

Table 2. Effect of dietary chromium supplementation  on final body weight, average daily gain (ADG), dry matter intake (DMI)  and feed
conversion ratio (FCR) in Mahabadi goat kids. 1.  ug Cr/kg of DM. 2.  Superscripts differ significantly (p<0.05).

Table 3. Effect of dietary chromium supplementation  on meat quality of longissimus dorsi muscle in Mahabadi goat kids. 1.  ug Cr/kg of
DM. 2.  Superscripts differ significantly (p<0.05).
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