
AoqüBGþ só |Hfin| koGBÞPpÿ ìrôoürôGýõï uývpÿ||uõüú Gõìþ AüpAó
AèùBï ìÏËíýBó*1, kÞPpìdíl ÞBoâp2,kÞPpAcíl A¾ÓpqAkû3, kÞPpuýl ìùlÿ cvýñþ ìrüñBðþ4

1âpôû ìýßpôGýõèõsÿ kAðzãBû @qAk Auçìþ ôAcl Îéõï ôOdÛýÛBR ÖBox, 2âpôû ìýßpôGýõèõsÿ kAðzãBû @qAk Auçìþ ôAcl Wùpï, 
3ìõuvú OdÛýÛBR @J gBá, 4KtôøzãBû ìéþ ìùñluþ sðPýà ôqüvQ ÖñBôoÿ

^ßýlû ||
uBGÛú ôølÙ:||ðhõk uõìýò èãõï kAðú Aÿ WùBó ôAôèýò èãõï kAðú Aÿ AüpAó AuQ. |Gpouþ ASpìPÛBGê ìrôoürôGýõï uývpÿ||øírüvQ GB

Aüò âýBû koOTHýQ AqR ìõèßõèþ  AøíýQ qüBkÿ kAok. OTHýQ ðýPpôsó AOív×pÿ ìvPérï ôWõk uývPî @ðrüíþ ðýPpôsðBqAuQ Þú OõuÈ uú só
|Hfin|, |Dfin| ô|Kfin| Þl ìþ yõk.  ølÙ AqAüò Ktôø{ OÏýýò OõAèþ só |Hfin|, Þl Þññlû  qüpôAcl âBìBÿ @ðrüî ðýPpôsðBqìÛBüvú @ó GB
só øBÿ ìzBGú kouBüpoürôGýõï øB ìþ GByl. ||

ìõAk ôoô} øB:||Kw AqWlAuBqÿ uõüú øBÿ Gõìþ ìrôoürôGýõï||ôÞzQ @ðùB, AuPhpAZ |AND| GpAÿ Oùýú |AND| AèãõAðXBï yl. uLw
KpAüípøBÿ ìñBuI ôAgP¿B¾þ GpAÿ só |Hfin| ÆpAcþ ôKw AqGùýñú uBqÿ ypAüÈ @qìBü{ |RCP| Gú ìñËõoOßTýpÚÇÏú só |Hfin|, OõAèþ
sðþ @ó ìõok Gpouþ ÚpAoâpÖQ.

üBÖPú øB:|GBÞPpÿ|øBÿìrôoürôGýõï uývpÿkoìdýÈ ÞzQ AMYÞéñþ||øBÿ ¾õoOþ OB u×ýl GB cByýú ¾BÙ AüXBk ðíõkðl. GB AuP×Bkû
AqkôW×Q KpAüíp2Hfin/1Hfin OõAèþ clôk 077| ô1Dfin/4Hfin OõAèþ 0081 W×Q GBqÿ AqAüò só OßTýpôOÏýýò OõAèþ AðXBï âpkül.

ðPýXú âýpÿ: ìÛBüvú OõAèþ só |Hfin| GBÞPpÿ ìrôqürôGýõï uývpÿ||GB só ìzBGú koGBÞPpÿ||ìrôqürôGýõï èõOþ||GB AuP×Bkû AqKBüãBû AÆçÎBOþ
|IBCN|, yHBøQ 09% oA ðzBó kAk . Aüò só koGBÞPpÿ ìrôqürôGýõï uývpÿ||OzBGú qüBkÿ GB uBüpsó øBÿ |Hfin| ârAo} ylû ìpGõÉ Gú uBüp
âõðú øBÿoürôGýõïkAok.
ôAsâBó Þéýlÿ:||GBÞPpÿ ìrôoürôGýõï uývpÿ, AKpôó KDHfin|, OTHýQ AqR, âýBû ðhõk .
koüBÖQ ìÛBèú: KBüýr78| Knüp} GpAÿ ̂BN: qìvPBó 78

ìÛlìú ||
qüBó øBÿ AÚP¿Bkÿ ôqüvQ ìdýÇþ ðByþ AqAuP×Bkû Gþ oôüú

AqÞõkøBÿ AqOú koÞzBôoqÿ kouÇe WùBó ìÇpf ìþ GByl ô
ìñÇÜ cßî ìþ Þñl Þú WBüãrüò ìñBuI Opÿ GpAÿ Aüò ÞõkøB ko
ðËpâpÖPú yõk. OTHýQ AqR ìõèßõèþ Þú üà ôAÞñ{ qüvPþ GpAÿ
OHlüê AqR AOív×pÿ Gú Öpï ÚBGê AuP×Bkû âýBû AuQ, ìþ OõAðl Aüò
ôÊý×ú ìùî oA Gú Îùlû âýpk. uývPî øBÿ OTHýQ AqR kAoAÿ ìrAüBÿ
kôWBðHú AÚP¿Bkÿ ôuçìQ qüvQ ìdýÇþ øvPñl ôko
ÞzBôoqÿ KBülAouHI ÞBø{ ì¿pÙ ìõAk AÖrôkðþ ôOõuÏú ìñBGÐ

kAgéþ ìþ yõðl (1). OTHýQ ðýPpôsó AOív×pÿ ìvPérï ôWõk
uývPî @ðrüíþ ðýPpôsðBqAuQ. só øBÿ |Hfin,| Dfin|| ô|Kfin|
Þl Þññlû uú Kéþ KLPýl AquývPî @ðrüíþ ðýPpôsðBqøvPñl. só
|Hfin| Þl Þññlû WrF |II|, (ðýPpôsðBqokôÞPBq), ôsó øBÿ
|Kfin/Dfin|Þl Þññlû WrF |I|, (kðýPpôsðBq), ìþ GByñl. KpôOEýò
ðýPpôsðBqokôÞPBqAqkôKéþ KPLýl üßvBó 2γ| GB ôqó ìõèßõèþ KñY
ørAokAèPõó Ozßýê ylû AuQ Þú OõuÈ só |Hfin| Þl ìþ|yõk. øp
Kéþ KLPýl kAoAÿ kôAOî @øò AuQ. WBüãBû øBÿ ÖÏBë Aüò kôKpôOEýò
ðrküà Gú üßlüãpAuQ (2, 3, 4 ô5).

kouBë 0891 GpAÿ Aôèýò GBoOÏýýò OõAèþ ðõÞéEõOýlÿ só
|Hfin| koGBÞPpÿ uýBðõGBÞPpOõuÈ ìõAoüa ôøíßBoAó AðXBï yl
ôkouBë 1991 OÏýýò OõAèþ ðõÞéEõOýlÿ só øBÿ |Hfin| ôCxrf
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)ìzBGú -|Hfin) kouýBðõGBÞPpoyPú Aÿ OTHýQ Þññlû AqR Gú ðBï
KéßPõðíB GõoüBðõï||OõuÈ uýHõèl ôøíßBoAó Gú AðXBï ouýl (6, 7 ô| 8).

kouBë0002, sðõï GBÞPpÿ ìrôoürôGýõï èõOþ||OõuÈ ÞBðßõô
øíßBoAð{ Aqìõöuvú» OdÛýÛBOþ |AND| kosAKò Gú ÆõoÞBìê OÏýýò
OõAèþ âpkül. koAüò GBÞPpÿ, ÚÇÏú 005 ÞýéõGBqÿ Gú ðBï Wrüpû
øírüvPþ, Þú kuPú só øBÿ øírüvQ ko@ó ÚpAokAoðl, GýzPp
ìõok Gpouþ ÚpAoâpÖQ (9). kouBë 1002 só |Hfin|koGBÞPpÿ
uýñõoürôGýõï ìéþ èõOþ||OõuÈ GBoðQ ôøíßBoAð{ koAðvPýPõ
OdÛýÛBOþ AuPBð×pk ÞBèý×pðýB OÏýýò OõAèþ ôkouBë 4002 koGBÞPpÿ
ìPBðõGBÞPp||OõuÈ kkü{ ôøíßBoAð{ kooôuýú OÏýýò OõAèþ yl
(01 ô11) . ||

âýBû ðhõk üßþ AqìùíPpüò âýBøBó cHõGBR Gõìþ ÞzõoAuQ
Þú øírüvQ GB Aüò âpôû AqGBÞPpÿ øB ìþ GByl. øírüvPþ Gýò
oürôGýõï |-| èãõìýñõqìþ OõAðl ìñHÐ Îílû AqR koGýzPpuývPî
øBÿ qoAÎþ GByl. uÇe qüpÞzQ âýBû ðhõk OÛpüHB« ð¿Ø uÇe
qüpÞzQ Þê cHõGBR ÞzõoAuQ. GB Aüò ôWõk, ìÇBèÏú ÞBÖþ ko
qìýñú øírüvPþ Aüò âýBû GB oürôGýõïAgP¿B¾þ @ó koAüpAó
¾õoR ðãpÖPú AuQ (1, 21 ô31).

GBÞPpÿ ìrôoürôGýõï uývpÿ||ìýéú Aÿ, âpï ìñ×þ|, OBsá kAo,
øõAqÿ ôÞíõAoâBðõOpôÙ ìþ GByl ôkocÃõoAÞvýtó ôkoìdýÈ
cBôÿ ÞpGõøýloAR øBÿ ðvHPB« uBkû ôOpÞýHBR @ìýñþ Gú gõGþ
oyl ìþ Þñl. Aüò GBÞPpÿ AqÎílû Opüò øírüvQ øBÿ OTHýQ Þññlû
AqR âýBû ðhõk ìdvõJ ìþ yõk. ASpìPÛBGê oürôGýõïøírüvQ  GB
Aüò âýBû koOTHýQ AqR @ó GvýBoìõöSpAuQ. Gú øíýò kèýê ìÇBèÏú

Aüò øírüvPþ  AqAøíýQ qüBkÿ GpgõokAoAuQ. (41 ô51).| 
ølÙ AqAüò Ktôø{ yñBuBüþ ôOÏýýò OõAèþ só |Hfin| ko

GBÞPpÿ ìrôoürôGýõï uývpÿ||uõüú |51-C|ôSHQ Aüò só koGBðà
só WùBðþ ìþ GByl.

ìõAk ôoô} øB ||
AèØ) uõüú ìýßpôGþ:||GBÞPpÿ ìrô|oürôGýõï uývpÿ||uõüú

|51-C| AqGh{ OdÛýÛBR Gýõèõsÿ gBá Aqìõöuvú OdÛýÛBR
gBá ô@J Oùýú âpkül . ||

J) AuPhpAZ |AND:||AuPhpAZ |AND| GBÞPpÿ GB AuP×Bkû Aqoô}
môJ ôAðXíBk (oǜBokuPõó ôøíßBoAó 5991) AðXBï yl (61). GpAÿ Aüò
ìñËõoGBÞPpÿ koìdýÈ AMY(ragA|lotinnaM tcartxe tsaeY(

ÞzQ kAkû yl. Kw AqÊùõoÞéñþ øB, Aqøpðíõðú üà èõN Gú kAgê
èõèú|øBÿ cBôÿ 1 ìýéþ èýPpìdýÈ YT| |)htorB tcartxE tsaeYnotpirT(

OéÛýe ô84 uBÎQ âpìB ânAoÿ yl. ìXlkA«  Aqøpðíõðú üà ìýéþ èýPpGú
èõèú|øBÿ Wlül cBôÿ 01 ìýéþ èýPpìdýÈ |YT| OéÛýe yl ôüà yI ko
kìBÿ 82 koWú uBðPýãpAk âpìhBðú ânAoÿ âpkül. uLw 5/1
ìýéþ|èýPpAq@ó kokAgê èõèú øBÿ AKñloôÙ ìñPÛê ô2 kÚýÛú ko
kôo|mpr|00001 uBðPpü×õsâpkül. koìpcéú GÏl ìdéõë oôüþ
gBoZ ôuéõë øB ko5/1 ìýéþ èýPpìdéõë üà ìõæo|lcaN|
uõuLBðvýõó Gú @oAìþ ìhéõÉ ô4 kÚýÛú kokôo|mpr| 00001
uBðPpü×õsyl. uLw GB gBoZ Þpkó ìdéõë oôüþ, 057 ìýßpôèýPp
GBÖpET| |)ATDE sirT( Gú ouõJ AÂBÖú ôkoAGPlA 54 kÚýÛú ko
kìBÿ |c°|02– ôuLw 01kÚýÛú kokìBÿ |c°|07|-| 56 ðãùlAoÿ yl.
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|| Wlôë yíBoû 1-: OõAèþ KpAüípøBÿ ÆpAcþ ylû koKtôø{. |



Îíê môJ ôAðXíBk uú GBoOßpAoôkoðùBüQ kokìBÿ |c°|02–
ðãùlAoÿ âpkül. Gú ìñËõoOÏýýò ÒéËQ ôÞý×ýQ |AND| AuPhpAZ
ylû Aqkôoô} AèßPpôÖõoqôAuLßPpôÖPõìPpÿ AuP×Bkû yl.

Z) ôAÞñ{ |RCP|:||GpAÿ AðXBï Aüò oô} GB AuP×Bkû AqGpðBìú ðpï
AÖrAoÿ |ogilO| )ASU( ÆpAcþ KpAüípøBÿ ìñBuI ìõok Gpouþ
ÚpAoâpÖQ. GB OõWú Gú kokuPpx ðlAyPò OõAèþ sðõï GBÞPpÿ
ìrôoürôGýõï uývpÿ, Gú ìñËõoÆpAcþ KpAüípAqOõAèþ sðõï GBÞPpÿ
ìrôqürôGýõï èõOþ||AuP×Bkû âpkül. uLw ìÇBGÜ Wlôë yíBoû 1,
^ùBoW×Q KpAüípÆpAcþ ôOùýú âpkül.

uLw ìhéõÉ 5/2 ìýßpôèýPpGBÖp|x| 1,|lµ| 57/0 Þépül ìñýrüî
(5/1 ìýéþ ìõæo), lµ| 5/0 sPTNd |(2/0 ìýéþ ìõæo),lµ| 2
@ÒBqâp, |AND lµ ||1 ôüà ôAcl @ðrüî |AND| Kéþ ìpAq|qaT| Oùýú
ôcXî GB @J ìÛÇpküõðýrû Gú 52 ìýßpôèýPpouBðlû yl. uLw GB
AuP×Bkû AqkuPãBû OpìõuBüßép| )artemoiB(| GB ypAüÈ: ôAÞñ{
C°|49, 4 kÚýÛú (ôAupyQ AGPlAüþ), 53 ̂pgú yBìê üà kÚýÛú ko
C°|49, üà kÚýÛú koC°|26 GpAÿ kôKpAüíp|2Hfin/1Hfin| ô
|C°|85  GpAÿ kôKpAüíp4Hfin/1Dfin |(AO¿Bë KpAüíp) ôüà
kÚýÛú (ôAupyQ yló) ko|C°||27 ô01 kÚýÛú kocpAoRC°||27
(âvPp} ðùBüþ) ôAÞñ{ |RCP| AðXBï yl. uLw ìd¿õë |RCP|
oôÿ só @âBoqüà ko¾l AèßPpôÖõoqôKw Aqoðä @ìýrÿ GB
AOýlüõï GpôìBül, ÎßvHpkAoÿ âpkül.

k) OÏýýò OõAèþ:||GB AuP×Bkû AqÞýQ ìh¿õÁ GBqüBGþ
)ehsoR 505 6961.oN.tac tik noitartxE AND leG esoragA(|
AuPhpAZ |AND| Aqsë  AðXBï ôuLw OÏýýò OõAèþ âpkül.

ðPBüY ||
||GBÞPpÿ øBÿ ìrôoürôGýõï uývpÿ||koìdýÈ ÞzQ |AMY|

Þéñþ øBÿ ¾õoOþ OB u×ýl GB cByýú ¾BÙ AüXBk ìþ Þññl. Kw Aq
AuPhpAZ |AND| GBÞPpÿ, Gú ìñËõoOßTýpsó |Hfin|, KpAüípøBÿ
ìñBuI ÆpAcþ yl. GB OõWú Gú Aüò Þú OBÞñõó só ||Hfin| ko

GBÞPpÿ ìrôoürôGýõï uývpÿ||OÏýýò OõAèþ ðzlû Gõk, AÞTp
KpAüípøBÿ ìõok ðýBqkoAüò Ktôø{, GpAuBx OõAèþ ðõÞéEõOýlÿ
ârAo} ylû AqGBÞPpÿ ìrôoürôGýõï èõOþ||ÆpAcþ yl (yßê 1).
uLw GB AuP×Bkû AqW×Q KpAüípøBÿ 2Hfin|/1Hfin|, OõAèþ
clôk 077 ô1Dfin/4Hfin| OõAèþ 0081 W×Q GBqÿ AqAüò só
OßTýpyl (yßê2).  ||

GB AuP×Bkû AqkôKpAüíp|4Hfin| ô|1Dfin|, AqÚvíQ AðPùBüþ
só |Hfin|OB ouýló Gú Þlôó gPî OßTýpyl. Gú ìñËõokuQ üBGþ
Gú ÚvíQ AGPlAüþ só |Hfin|ôÞlôó ypôÑ @ó, kôKpAüíp|1ism| ô
|2ism| ÆpAcþ yl. GB AuP×Bkû AqAüò kôKpAüípìõÖÜ Gú GluQ
@ôokó GBðl ìõok ðËpðzlüî. koðPýXú GpAÿ Aüò ìñÇÛú ìXlkA«
KpAüípøBÿ Wlül GB OõAèþ ìP×BôR GB kôKpAüíp|3ism|ô|4ism|
ÆpAcþ âpkül. AìB GB AuP×Bkû AqAüò kôKpAüípìõÖÜ Gú GluQ @ôokó
ÚÇÏú ìõok ðËpGú ¾õoR GBðl gBèÀ WlAâBðú ðzlüî.
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yßê 1– OpOýI ÚpAoâýpÿ só øB ôìõÚÏýQ KpAüípøBÿ ÆpAcþ ylû koAüò Ktôø{.

yßê2– ìd¿õë |RCP| GB AuP×Bkû AqkôW×Q KpAüíp2Hfin|/1Hfin ô
1Dfin/4Hfin|.  (M|) ìBoÞp001 W×Q GBqÿ ÖpìñPBq, (1)  ìd¿õë |RCP| GB AuP×Bkû
AqkôKpAüíp|1Hfin| ô|2Hfin|, (2) ìd¿õë |RCP| GB AuP×Bkû AqkôKpAüíp
|4Hfin|ô|1Dfin|, (3) ÞñPpë ìñ×þ.



GdU ||
ølÙ A¾éþ ìB AqAüò Ktôø{ yñBuBüþ ôOÏýýò øõüQ GBÞPpÿ

Gõk Þú OõAðBüþ OTHýQ AqR oA kocl GBæüþ kAyPú GByl ôìõWI
AÖrAü{ oyl âýBû Gú ìñËõoWBüãrüñþ ìñBuI ÞõkøBÿ Gýõèõsüßþ
Gú WBÿ ÞõkøBÿ yýíýBüþ AqOú yõk. kèýê AðPhBJ uõüú |51-C| WlA
ylû AqìñÇÛú ÞõølyQ èpuPBó Aüò Gõk Þú GB OõWú Gú @qìBüzBR
AðXBï ylû ôAðlAqû âýpÿ ko¾l ðýPpôsó koAðlAï øõAüþ GýzPpüò ASp
oA ðvHQ Gú GÛýú uõüú øB kAyQ. kAkû øBÿ AoADú ylû koWlôë2
ðzBó køñlû OTHýQ AqR GBæ koOýíBo11 ìþ GByl Þú GB Þl
@qìBüzãBøþ |51-C| yñBgPú ìþ yõk. Aüò Wlôë ìÛBüvú ìýBðãýò
Gýò OýíBoøB AqèdBÍ ko¾l ðýPpôsó koAðlAï øõAüþ oA kouõüú øBÿ
ìhPéØ ìrôoürôGýõï uývpÿ||ðzBó ìþ køl.

||koGBÞPpÿ ìrôoürôGýõï uývpÿ GB AuP×Bkû AqkôKpAüíp
|1Hfin| ô|2Hfin|ðPBüY OÏýýò OõAèþ ðzBó kAk Þú ÖB¾éú Gýò kô
KpAüípGB AcPvBJ ðõÞéEõOýl øBÿ KpAüíp377 W×Q GBqìþ GByl.
AìB KpR ôøíßBoAð{ kouBë 8991 GB AuP×Bkû AqKpAüípøBÿ üBk ylû
koGBÞPpÿ oürôGýõï ìéþ èõOþ||ðzBó kAkðl Þú OÏlAk ðõÞéEõOýløBÿ
Aüò ðBcýú 187 W×Q GBqAuQ(71) . Gú kèýê üßvBó ðHõkó ðPBüY,
GB ôWõk uú GBoOßpAoOÏýýò OõAèþ ôAÆíýñBó AqkÚQ @ó, ìþ|OõAó Gú
Aüò ðPýXú ouýl Þú Æõë ÚÇÏú Gýò kôKpAüípkoGBÞPpÿ

ìrôoürôGýõï uývpÿ||ÞõOBû OpAqÆõë ÚÇÏú Gýò kôKpAüípko
GBÞPpÿ||oürôGýõï ìéþ èõOþ ìþ GByl. AcPíBæ« O×BôR ðõÞéEõOýlÿ
koÚÇÏú só |Hfin| ôAÚÐ koGýò kôKpAüípìþ OõAðl OõWýùþ GpAÿ
OTHýQ Gýõèõsüà ðýPpôsó ìP×BôR koGBÞPpÿ øB GByl. qüpA GB
O×BôR koðõÞéEõOýløB, Auýl @ìýñú ôkoðPýXú KpôOEýò ôÎíéßpk @ó
OÓýýpìþ üBGl. AèHPú GpAÿ GdU GýzPpæqï AuQ ìXíõÎú ÞBìê só
|Hfin|øípAû GB AKpôó @ó OÏýýò OõAèþ ôìõok OXrüú ôOdéýê ÚpAo
âýpk (1). øí̀ñýò GB AuP×Bkû AqKpAüípøBÿ |4Hfin| ô|1Dfin|,
ÚvíQ AðPùBüþ só |Hfin| ôÞlôó gPî @ó ðýryñBuBüþ yl. Gú
ìñËõoìzhÀ ðíõkó OõAèþ ÚvíQ AGPlAüþ só |Hfin| ôðBcýú
KpôìõOõoAKpôó |KDHfin|, KpAüípøBÿ |1ism| ô|2ism|ÆpAcþ
ylðl . GB AuP×Bkû AqAüò kôKpAüípkoøýa ypAüÇþ ìõÖÜ Gú GluQ
@ôokó GBðl AgP¿B¾þ ôìzhÀ ðzlüî. Gú øíýò kèýê Aüò
AcPíBë ôWõk kAok Þú ðBcýú AðPhBJ ylû GpAÿ ÆpAcþ KpAüípAq
GBÞPpÿ ìrôoürôGýõï èõOþ|yHBøPþ|GB GBÞPpÿ ìrôoürôGýõï uývpÿ|
ðlAok. koðPýXú Gú ìñËõoGpouþ Aüò ðBcýú KpAüípøBÿ |3ism| ô
|4ism| ÆpAcþ ylðl. ðPBüY GluQ @ìlû GB AuP×Bkû AqKpAüípøBÿ üBk
ylû GB KpAüípøBÿ |1ism| ô|2ism|ìzBGú Gõk. Gpouþ sðõï GBÞPpÿ
ìrôoürôGýõï èõOþ||Þú OõuÈ uBèýõAó kokAðzãBû AôâBOõÿ ðýõqèñl ô
GpAüXBó koìpÞrOdÛýÛBR |ARNI| koÖpAðvú kouBë 2002 ðzBó
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Wlôë2– ìÛBüvú ìýBðãýò Gýò OýíBoøB AqèdBÍ ko¾l ðýPpôsó koAðlAï øõAüþ



kAk Þú ðBcýú ÖpAkuQ ôÖpôkuQ  AKpôó |KDHfin| koGBÞPpÿ
ìrôoürôGýõï èõOþ||c×BÊQ ylû ðývQ ôOõAèþ ðõÞéEõOýlÿ @ó ðýr
ìPÓýpAuQ (81). ìdÛÛýò üBk ylû ôøí̀ñýò WýpAk ôøíßBoAð{
kouBë 1991 koGBÞPpÿ oürôGýõï èãõìýñõuBoôï||ðzBó kAkðl Þú
^ñlüò ðvhú Aqsó|Hfin| koAüò GBÞPpÿ øB |ôWõk kAok. Aüò
cBèQ Gú kèýê ðõOpÞýHþ øBÿ Kþ koKþ kokoôó sðõï OßpAoìþ yõk
(91). øí̀ñýò âõðrAèrAqìßrüà kouBë 3002 Aüò ìvBCèú oA ko
GBÞPpÿ oürôGýõï AOéþ||ðýrOBCüýl ðíõk (02). koGýò só øBÿ ìõSpko
OTHýQ AqR, só øBÿ |KDHfin|GýzPpAqGÛýú só øB c×BÊQ ylû
AuQ. só øBüþ Þú koÖpAkuQ ôÖpôkuQ AKpôó |KDHfin| ÚpAo
kAoðl AqðËpOõAèþ ôWBüãBû ÚpAoâýpÿ SHBR ðlAoðl ôkoGýò
GBÞPpÿ|øBÿ oürôGýõï||yHBøQ ̂ñlAðþ ðzBó ðíþ køñl (12). A|üò
ìvBCèú koKtôø{ ìB ðýrkoOßTýpÚvíQ AGPlAüþ só |Hfin|, Gú
kèýê AðPhBJ KpAüípøBÿ |1ism| ô|3ism| ÆpAcþ ylû ìpGõÉ Gú
ðBcýú GBæ kuQ AKpôó sðþ |KDHfin| OBCüýl âpkül. øí̀ñýò GB
ìÛBüvú øíõèõsÿ OõAèþ ÚÇÏú cB¾ê Aq|RCP| GB KpAüípøBÿ,
||2Hfin|/1Hfinô|1Dfin/4Hfin| koGBðà sðþ GB uBüpOõAèþ
øBÿ ìpOHÈ, ìzhÀ yl Þú OõAèþ só |Hfin| koAüò GBÞPpÿ
GýzPpüò yHBøQ oA GB âõðú øBÿ||ìrôoürôGýõï èõOþ ôoürôGýõï ìéþ
èõOþ kAok (5 ô01).

koAüò OdÛýÜ clôk 59% AqOõAèþ só |Hfin| GBÞPpÿ
ìrôoürôGýõï uývpÿ uõüú |51-C| GpAÿ Aôèýò GBoOÏýýò OõAèþ
âpkülû ôkoGBðà WùBðþ só Gú yíBoû |557813 YA| Gú SHQ

ouýl. øíõèõsÿ só|Hfin | GB AuP×Bkû Aq|nTSALB| 98% OzBGú GB
só |Hfin|GBÞPpÿ ìrôoürôGýõï èõOþ ô78% GB Aüò só koGBÞPpÿ
oürôGýõï AOéþ ðzBó ìþ køl. øí̀ñýò||48% koGBÞPpÿ|
uýñõoürôGýõï ô38% GB GBÞPpÿ ìPýéõGBÞPpüõï||øíõèõsÿ kAok. GB
AuP×Bkû Aq|pTSALB| KpôOEýò cB¾ê AqAüò só 49% OzBGú GB
GBÞPpÿ øBÿ ìrôoürôGýõï èõOþ||ôuýñõoürôGýõï ìlüvþ||ðzBó
ìþ|k||øl (yßê 5). AqAüò|oôGú ìñËõoAuP×Bkû AqAüò OõAèþ Gú ÎñõAó
ìBoÞpWñw ôâõðú Gpouþ øBÿ GýzPpKýzñùBk ìþ âpkk. OdÛýÜ
cBÂpüßþ AqÚlï øBÿ AuBuþ kooAû OÏýýò OõAèþ sðþ GBÞPpÿ|øBÿ
ìrôoürôGýõï||koAüpAó AuQ .

OzßpôÚlokAðþ ||
ðõüvñlâBó Aüò ìÛBèú  ìpAOI uLBx ôÚlokAðþ gõk oA Aq

KtôøzãBû ìéþ ìùñluþ sðPýà ôqüvQ ÖñBôoÿ ôìõöuvú»
OdÛýÛBR gBá ô@J Gú kèýê cíBüQ øBÿ ìBèþ ôAWpADþ AGpAq
ìþ|kAoðl.
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yßê 5:  ìÛBüvú øíõèõsÿ OõAèþ KpôOEýò cB¾ê Aqsó|Hfin| koGBÞPpÿ ìrôoürôGýõï uývpÿ|GB GBÞPpÿ ìrôoürôGýõï èõOþ||ôuýñõoürôGýõï ìlüvþ. (oküØ Aôë) GBÞPpÿ ìrôoürôGýõï
uývpÿ, (oküØ kôï) øíõèõsÿ Gýò kôGBÞPpÿ, (oküØ uõï) GBÞPpÿ ìrôoürôGýõï èõOþ||ô(oküØ ̂ùBoï) GBÞPpÿ uýñõoürôGýõï ìlüvþ||ìþ GByl. |



ìñBGÐ
1– A¾ÓpqAkû, A. cvýñþ ìrüñBðþ, x.ï. ìéßõOþ, ï. ÖýÄ @GBkÿ, ï.ï.(0831). yñBuBüþ uõüú øBÿ GBÞPpüùBÿ øírüvQ ðhõk AüpAðþ

|)sniarts(irecic muibozihroseM|GB ÞBoAüþ OTHýQ AqR ìP×BôR GB oôyùBÿ GýõyýíýBDþ ôìõèßõèþ, KBüBó ðBìú kÞPpA, kAðzßlû ÞzBôoqÿ
kAðzãBû OpGýQ ìlox.

kðýBÿ ìýßpôJ øB|, uBëkôï, yíBoû Aôë, 8831,|| AoqüBGþ sóHfin| koGBÞPpÿ ìrôoürôGýõï uývpÿ| |uõüú Gõìþ AüpAó, AèùBï ìÏËíýBó ôøíßBoAó



2. Anolles GC, and Gresshoff PM Advances in the positional cloning of nodulation genes in
soybean. Plant and Soil, 1996;186:1-7.                                                                              

3. Auman A.J, Speake C.C, and Lidstrom ME nifH Sequences and Nitrogen Fixation in Type
I and Type II Methanotrophs. Applied and Enviromental Microbiology, 2001;67(9):4009-
4016.                                                                                                                          

4. Barnett MJ, Fisher RF, and et.al. Nucleotide sequence and predicted functions of the entire
Sinorhizobium meliloti pSymA megaplasmid. Proc Natl Acad Sci USA, 2001;98
(17):9883-9888.                                                                                                               

5. Barney BM, Igarashi RY, Dos Santos, PC, Dean DR, Seefeldt LC Substrate interaction at
an Iron-sulfur face of the FeMo-cofactor during nitrogenase catalysis. Jour. Biol Chem
2004;279(51):53621-53624.                                                                                              

6. Cantera JJ, Kawasaki H, Seki T The nitrogen-fixing gene (nifH) of Rhodopseudomonas
palustris: a case of lateral gene transfer?. Microbiology, 2004;150(7):2237-2246.                 

7. Dedysh SN, Rice P, Liesack W NifH and NifD phylogenies: an evolutionary basis for
understanding nitrogen fixation capabilities of methanotrophic bacteria. Microbiology,
2004;150(5):1301-13.                                                                                           

8. Girard ML, Flores M, Brom S, Romero D, Palacios R, and  Dávila G Structural complex-
ity of the symbiotic plasmid of Rhizobium leguminosarum by Phaseoli. Jour. Bacteriol,
1991;173(8): 2411-2419.                                                                                                

9. Gonzalez JE, and Marketon MM. Quorum sensing in nitrogen-fixation Rhizobia
Micobiol Mol Biol Rev, 2003;67(4):574-592.

10. Hirsch AM, Mckhann HI, Reddy A, Liao J, Fang Y, Marshall CR Assessing horizontal
transfer of nifHDK genes in eubacteria: nucleotide sequence of nifK from Frankia strain
HFP CcI3. Mol Biol Evol, 1995;12(1):16-27.                                                           

11. Igarashi RY, Dos Santos PC, Niehaus WG, Dance IG, Dean DR, Seefeldt LC Localization
of a catalytic intermediate bound to the FeMo-cofactor of nitrogenase.  Jour of Biol Chem,
2004;279(33):34770-5.                                                                                              

12. Kaneko T, Nakamura Y, and et.al. Complete genome structure of the nitrogen-fixation
symbiotic bacterium Mesorhizobium loti. DNA Reseach, 2000;7:331-338.                  

13. Mevarech M, Rice D, and Haselkorn R, Nucleotide sequence of a Cyanobacterial nifH
gene coding for nitrogenase reductase. Proc. Natl. Acad. Sci. USA., 1980;77: 6476-6480.    

14. Nour SM, Fernandez  MP, and Cleyet-Marel JC Rhizobium ciceri sp. Nov. consistinf of
strain that nodulate chickpeas (cicer arietinum). International Journal of Systematic
Bacteriology, 1994;44(3):511-522.                                                            

15. Palacios R, Mora J, and Newton WE New Horizons in Nitrogen Fixation. Kluwer
Academic Publisher, 1992;55-65.                                                                                   

16. Perret X, Broughton WJ Rapid identification of Rhizobium strains by targeted PCR finger-
printing. Plant and Soil, 1998;204:21-34.                                                                       



kðýBÿ ìýßpôJ øB|, uBëkôï, yíBoû Aôë, 8831,|| AoqüBGþ sóHfin| koGBÞPpÿ ìrôoürôGýõï uývpÿ| |uõüú Gõìþ AüpAó, AèùBï ìÏËíýBó ôøíßBoAó



17. Pujita T, Takashi Y, Shonai F, Ogura Y, and Mastubara H Cloning, nucleotide sequences
and differential expression of the nifH and nifH-like (frxC) genes from the filamentous
nitrogen-fixing cyanobacterium Plectonema boryanum. Plant Cell Physiol, 1991;32:1093-
1106.                                                                                                                               

18. Richardson AE, Viccars LA, Watson JM, and Gibson AH Differentiation of Rhizobium
strains using the polymerase chain reaction with random and directed primers,. Soil Biology
and Biochemestry, 1995;27:515-524.                                                                          

19. Sibold L, Henriquet M, Possot O, and Aubert JP Nucleotie sequence of nifH regions from
Methanobacterium ivanovii Methanosarcina barkeri 277 and characterization of glnB-like
genes. Res Microbiol, 1991;142:5-12.                                                                          

20. Sullivan JT, and et.al Comparative Sequence Analysis of the Symbiosis Island of
Mesorhizobium loti Strain R7A. Journal of Bacteriology, 2002;184(11):3086-3095.             

21. Velazquez E, Sanchez JMC, Mateos PF, and Molina EM. Analysis of Stable Low-weight
RNA Profiles of Members of the Family Rhizobiaceae. Applied and environmental
Microbiology, 1998;64(4):1555-1559.                                                                          



nifH gene Study of Mesorhizobium ciceri 
isolated From Iran

Elham Moazemian1, Mohammad Kargar2, Ahmad Asgharzadeh3, 
Sayed Mehdi Hoseini Mazinani4

1Department of microbiology, Islamic Azad University, Science & Research, Fars Branch, Fars, Iran
2Department of Microbiology, Islamic Azad University, Jahrom Branch, Jahrom, Iran

3Water & Soil Research Institute, Iran
4National Institute for Genetic Engineering and Biotechnology, Iran

Abstract
Background and objectives: Cicer arietinum is the world`s third ranking and Iran`s first

ranking legume in terms of amount of production. Mesorhizobium ciceri is the most important
bacteria that has symbiosis with this plant and fixes nitrogen for this legume. The symbiotic
Rhizobium of this plant is quite effective in fixing nitrogen molecules. Therefore the study of
this phenomenon is very important. Atmospheric nitrogen fixation requires nitrogenase
enzyme. nifH, nifD and nifK genes encode three polypeptides of the nitrogenase complex.

Material and methods: After isolation of bacteria and culture it, total DNA was isolated by
using a standard protocol and it was used as a template. The nifH gene was amplified from
genomic DNA by PCR method with appropriate primers.

Results: Using two sets of primers nifH1/nifH2 and nifH4/nifD1, amplified products of the
expected size were obtained on DNA extracted from M. ciceri. The amplified products
obtained with the nifH gene was purified and sequenced. The nucleotide sequences of nifH
gene of M.ciceri was performed. 

Conclusion: 90% homology was shown with the nifH gene in M.loti. This gene has also
shown high homology with nifH gene in other Rhizobium species.

Keywords: Mesorhizobium ciceri, nifHDK operon, Nitrogen fixation, Cicer arietinum.
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