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0Z13+Z  

 

*AO dEBBbNAJ?AO dA IKNLDKHKCEA, dA ?KILKNPAIAJP AP dA LDUOEKHKCEA OLb?EBEMQAO =Q OATA OKJP 

PNcO NbL=JdQAO d=JO HA NcCJA =JEI=H, ?A MQE dKJJA HEAQ à QJ LDbJKIcJA =LLAHb dEIKNLDEOIA 

OATQAH. *A dEIKNLDEOIA OATQAH AOP H=NCAIAJP =PPNE>Qb à H'ATLNAOOEKJ dEBBbNAJPEAHHA dAO CcJAO 

AJPNA HAO I_HAO AP BAIAHHAO, MQE AOP AHHA-IdIA ?KJPNhHbA L=N HAO DEbN=N?DEAO CbJbPEMQAO MQE 

dbPANIEJA HA OATA dA ?D=MQA EJdEREdQ. *AO Ib?=JEOIAO IKHb?QH=ENAO MQE OKQO-PAJdAJP 

H'EJPAN=?PEKJ AJPNA ?AO DEbN=N?DEAO AP HAO CcJAO MQE LNbOAJPAJP QJA ATLNAOOEKJ OATQbA NAOPAJP I=H 

?KJJQO. ('ATLHKNA E?E H= >=OA CbJbPEMQA dA H'ATLNAOOEKJ OATQbA dQ CcJA dA LECIAJP=PEKJ I5lloG, 

LKNPb L=N HA ?DNKIKOKIA 6. *A LNKBEH d'ATLNAOOEKJ dA I5lloG d=JO HAO =EHAO dA LQLAO I_HAO dA 

DBoCop89l1 291Bm9p5C LNbBECQNA Ht=LL=NEPEKJ ?DAV HAO =dQHPAO dtQJ IKPEB dA LECIAJP=PEKJ 

OLb?EBEMQA =QT I_HAO. #J QPEHEO=JP dAO PN=JOCcJAO ?KJPAJ=JP dA CcJA I5lloG, FA IKJPNA MQA HAO 

EJPAN=?PEKJO NbCQH=PNE?AO AJPNA HAO =HHcHAO DKIKHKCQAO dA I5lloG NbdQEOAJP OKJ ATLNAOOEKJ ?DAV 

HAO BAIAHHAO. DA LHQO, H'EJOANPEKJ dA ?AO PN=JOCcJAO à dAO LKOEPEKJO DKIKHKCQAO OQN dAO 

?DNKIKOKIAO =QPKOKIAO Nb?=LEPQHA, ?DAV H'QJ KQ H'=QPNA OATA, HtEJ=?PER=PEKJ dQ LNKBEH 

dtATLNAOOEKJ dA I5lloG d=JO Ht=EHA. !APPA EJ=?PER=PEKJ Jb?AOOEPA H'EJPNKJ dA I5lloG =EJOE MQ'QJ 

=?PER=PAQN OEPQb d=JO H= NbCEKJ 5' JKJ-?Kd=JPA dQ CcJA. 3J ?NE>HA L=N EJPANBbNAJ?A à HtA0, 

EdAJPEBEA H= LNKPbEJA =N?DEPA?PQN=HA +Kd(IdC4) ?KIIA QJ ?KILKO=JP AOOAJPEAH dA H'EJ=?PER=PEKJ 

dbLAJd=JPA dA H'DKIKHKCEA. #J KQPNA, FA IKJPNA MQA +Kd(IdC4) AOP Jb?AOO=ENA LKQN 

H'ATLNAOOEKJ OATQbA dA ?ANP=EJO CcJAO LKNPbO L=N HA ?DNKIKOKIA 6 d=JO HA ?ANRA=Q dA 

DBoCop89l1 m5l1no71CD5B. !AO NbOQHP=PO OQCCcNAJP MQA HAO EJPAN=?PEKJO AJPNA DKIKHKCQAO AJ 

DB1nC NbCQHAJP HtATLNAOOEKJ OATQAHHAIAJP >E=EObO dA ?ANP=EJO CcJAO HEbO à H'6, EJdbLAJd=IIAJP 

dA H= DEbN=N?DEA CbJbPEMQA dA dbPANIEJ=PEKJ dQ OATA. .HQO CbJbN=HAIAJP, EHO EHHQOPNAJP H= 

LANPEJAJ?A >EKHKCEMQA dA H'=LL=NEAIAJP dAO ?DNKIKOKIAO DKIKHKCQAO AP dAO EJPAN=?PEKJO AJ 

DB1nC AJPNA ?AO ?DNKIKOKIAO DKIKHKCQAO d=JO HA ?KJPATPA dA H'ATLNAOOEKJ OATQAHHAIAJP >E=EObA 

dAO CcJAO dQ ?DNKIKOKIA 6.  
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13++A07 

 

1AT-OLA?EBE? dEBBANAJ?AO EJ IKNLDKHKCU, >AD=REKN, =Jd LDUOEKHKCU =NA SEdAOLNA=d EJ PDA =JEI=H 

GEJCdKI, OD=LEJC = LDAJKIAJKJ ?=HHAd OATQ=H dEIKNLDEOI. 1ATQ=H dEIKNLDEOI EO H=NCAHU 

=PPNE>QPAd PK OAT->E=OAd CAJA ATLNAOOEKJ, SDE?D, EJ PQNJ, EO ?KJPNKHHAd >U PDA OAT-dAPANIEJ=PEKJ 

DEAN=N?DEAO. 2DA IKHA?QH=N dAP=EHO QJdANHUEJC PDA EJPAN=?PEKJ >APSAAJ PDAOA DEAN=N?DEAO =Jd 

CAJAO PD=P dEOLH=U OAT->E=OAd ATLNAOOEKJ NAI=EJO AHQOERA. &ANA ' ATLHKNA PDA CAJAPE? >=OEO KB = 

I=HA->E=OAd ATLNAOOEKJ L=PPANJ KB PDA 6-HEJGAd LECIAJP=PEKJ CAJA, I5lloG. I5lloG ATLNAOOEKJ 

LNABECQNAO = I=HA->E=OAd =dQHP LECIAJP=PEKJ L=PPANJ EJ DBoCop89l1 291Bm9p5C. 3OEJC PN=JOCAJAO 

?KJP=EJEJC I5lloG, ' ODKS PD=P NACQH=PKNU EJPAN=?PEKJO >APSAAJ I5lloG DKIKHKCKQO =HHAHAO 

OEHAJ?A EPO ATLNAOOEKJ EJ BAI=HAO. FQNPDANIKNA, EJOANPEJC PDAOA PN=JOCAJAO =P DKIKHKCKQO 

LKOEPEKJO KJ =QPKOKIAO NA?=LEPQH=PAO, EJ AEPDAN OAT, PDA DKIKHKCKQO-dALAJdAJP OEHAJ?EJC. 2DEO 

OEHAJ?EJC JA?AOOEP=PAO PDA EJPNKJ KB I5lloG =O SAHH =O =J AJD=J?AN HK?=PAd KJ PDA 5t KB EP.  

.ANBKNIEJC =Jd 0,AE O?NAAJ EdAJPEBEAO PDA =N?DEPA?PQN=H LNKPAEJ +Kd(IdC4) =O =J AOOAJPE=H 

?KILKJAJP KB PDA DKIKHKCKQO-dALAJdAJP OEHAJ?EJC. AddEPEKJ=HHU, ' ODKS PD=P +Kd(IdC4) EO 

NAMQENAd BKN PDA OAT->E=OAd ATLNAOOEKJ KB OKIA 6-HEJGAd CAJAO EJ DBoCop89l1 m5l1no71CD5B 

>N=EJO. 2DAOA NAOQHPO OQCCAOP PD=P DB1nC-DKIKHKC EJPAN=?PEKJO NACQH=PA OAT->E=OAd 6-HEJGAd 

CAJAO, EJdALAJdAJPHU KB PDA ?=JKJE?=H OAT-dAPANIEJ=PEKJ DEAN=N?DU. +KNA CAJAN=HHU, PDAU 

EHHQOPN=PA PDA >EKHKCE?=H NAHAR=J?A KB DKIKHKCKQO ?DNKIKOKIA L=ENEJC =Jd DB1nC-DKIKHKC 

EJPAN=?PEKJO EJ PDA ?KJPATP KB OAT->E=OAd CAJA ATLNAOOEKJ.  
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1#63A* D'+-0.&'1+ 

 

 

M-5 C8oEl4 F5nDEB5 on D85 CDE4I o6 5F5BI ;9n4 o6 1n9m1l G9D8oED 49CD1CD5; 6oB 5138 1n4 1ll G9ll 

B5F51l Do EC Com5D89n7 n1DEB1l 1n4 Com5D89n7 251ED96El.N 

             AB9CDoDl5  

 

%#,#0A* 

 

+=JdNEHHOt dEBBANAJ?A EJ OEVA,  LDA=O=JPOt dEBBANAJ?A EJ PDA ?KHKN KB LHQI=CA, 

KNJ=IAJP=PEKJ EJ >QPPANBHEAO, =Jd HEKJOt I=JA EHHQOPN=PA OKIA KB PDA dEBBANAJ?AO PD=P OATAO KB PDA 

O=IA OLA?EAO IECDP dEOLH=U (FECQNA 1). 2DAOA dEBBANAJ?AO =NA JKP NAOPNE?PAd PK IKNLDKHKCE?=H 

PN=EPO >QP =HOK ?=J >A K>OANRAd EJ >AD=REKNO, EJ LDUOEKHKCE?=H LNK?AOOAO, =Jd ARAJ EJ HEBA-DEOPKNU 

PN=EPO. 2DEO LDAJKIAJKJ EO ?=HHAd OATQ=H dEIKNLDEOI =Jd EO SEdAOLNA=d EJ PDA =JEI=H GEJCdKI. 

A dEOPEJ?PEKJ D=O =HNA=dU >AAJ I=dA >U &QJPAN KJ PDA PULA KB OATQ=H ?D=N=?PANO PD=P =JEI=HO 

D=RA. .NEI=NU OATQ=H ?D=N=?PANO =NA PDA KJAO PD=P =NA dEBBANAJP >APSAAJ OATAO =Jd =NA dENA?PHU 

EJRKHRAd EJ NALNKdQ?PEKJ OQ?D =O PDA CKJ=dO. 1A?KJd=NU OATQ=H ?D=N=?PANO =NA PDA KJAO PD=P 

=C=EJ dEBBAN >APSAAJ OATAO >QP =NA HAOO EJRKHRAd EJ NALNKdQ?PEKJ KN JKP =P =HH. FKN AT=ILHA, PDA 

>NA=OPO EJ BAI=HA DQI=JO, =HPDKQCD PDAU =NA JKP dENA?PHU EJRKHRAd EJ NALNKdQ?PEKJ PDAU =NA 

JA?AOO=NU BKN PDA CNKSPD KB PDA LNKCAJU. +=HA DKNJ >AAPHAO QOA PDAEN DKNJO EJ BECDPO =C=EJOP 

KPDAN I=HAO PK C=EJ =??AOO PK BAI=HAO BKN NALNKdQ?PEKJ. 'J =ddEPEKJ, dEBBANAJ?AO IECDP >A >APPAN 

ATLH=EJAd >U dEBBANAJP HEBAOPUHA >APSAAJ OATAO PD=J >U OQ??AOO EJ NALNKdQ?PEKJ.  FKN EJOP=J?A, 

PDA =J=PKIE?=H dEBBANAJ?A K>OANRAd EJ PDA LNK>KO?EO KB I=HA =Jd BAI=HA IKOMQEPKO ?=J >A 

ATLH=EJAd >U PDA dEBBANAJP JE?DAO SEPD NAC=Nd PK BKKd D=>EPO. +=HAO ?=JJKP LEAN?A =JEI=H OGEJ, 

>QP BAAd AT?HQOERAHU KJ PDA JA?P=N KB LH=JPO, SDEHA BAI=HAO, EJ ?KJPN=OP, JAAd PDAEN >HKKd IA=H 

BKN NALNKdQ?PEKJ. FKN PDA O?KLA KB PDEO PDAOEO, IU BK?QO SEHH >A KJ OA?KJd=NU OATQ=H ?D=N=?PANO. 
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OQ?D =O EB PDA I=PA ?KJPNKHO = OLA?EBE? PANNEPKNU SEPD NAOKQN?AO, EB PDA I=PA EO DA=HPDU KN dKAO 

JKP D=RA L=N=OEPAO, AP?.  

AHKJC SEPD OATQ=H OAHA?PEKJ, A?KHKCE?=H IA?D=JEOIO D=RA >AAJ LNKLKOAd PK ATLH=EJ 

?=OAO KB PDA ARKHQPEKJ KB OATQ=H dEIKNLDEOI. 2DA A?KHKCE?=H ?=QO=PEKJ DULKPDAOEO D=O, =HOK, 

>AAJ OQCCAOPAd >U D=NSEJ KJ q2DA DAO?AJP KB +=J, =Jd 1AHA?PEKJ EJ 0AH=PEKJ PK 1ATr, 

DKSARAN, EP S=O HAOO LKLQH=N =P PDEO PEIA. DA?=dAO H=PAN NA?AERAd ?KJOEdAN=>HA =PPAJPEKJ (8, 9). 

'JPANOATQ=H JE?DA dERANCAJ?A EO = IA?D=JEOI >U SDE?D EJPANOATQ=H ?KILAPEPEKJ EO dA?NA=OAd 

=Jd OATQ=H dEIKNLDEOI dARAHKLO PK OANRA PDEO. -JA KB PDA BENOP ?=OAO SDANA A?KHKCE?=H ?=QO=PEKJ 

(EJPANOATQ=H JE?DA dERANCAJ?A) S=O =PPNE>QPAd PK PDA ARKHQPEKJ KB OATQ=H dEIKNLDEOI S=O EJ 

2000 OPQdUEJC PNKLE?=H DQIIEJC>ENdO. 2DA >EHHO KB PDA DQIIEJC>ENd, EEl1mp9C :E7El1B9C, dEBBAN 

EJ HAJCPD =Jd OD=LA EJ = OAT-OLA?EBE? I=JJAN. 2DAU =NA BAAdEJC KJ PSK H5l93on91 LH=JP OLA?EAO 

=??KNdEJC PK PDAEN >EHH IKNLDKHKCU OQCCAOPEJC PD=P JE?DA dERANCAJ?A dNKRA PDA ARKHQPEKJ KB PDEO 

PN=EP (10).  

2DA OA?KJd I=FKN =NEOEJC MQAOPEKJ EO SD=P =NA PDA CAJAPE? NQHAO CKRANJEJC PDA BKNI=PEKJ 

KB PDA OA?KJd=NU OATQ=H ?D=N=?PANEOPE?O, ?KJOEdANEJC PD=P PDA OATAO KB PDA O=IA OLA?EAO, QOQ=HHU, 

OD=NA EJ =J =HIKOP EdAJPE?=H I=JJAN PDA O=IA CAJKIA. #RAJ EJ ?=OAO EJ SDE?D PDA CAJKIA EO 

?KILHAPAHU EdAJPE?=H =Jd PDA OAT EO dAPANIEJAd >U PDA AJRENKJIAJP, ATPAJOERA dEIKNLDEOI EO 

K>OANRAd. FKN AT=ILHA, EJ PDA PQNPHAO, +5BB1p5n5 31Bol9n1 =Jd +. oBn1D5, SDE?D QOA 

AJRENKJIAJP=H ?QAO PK dAPANIEJA PDAEN OAT, BAI=HAO =LLA=N PK >A H=NCAN (11). -RAN PDA dA?=dAO, 

?KJOEdAN=>HA ABBKNPO D=RA >AAJ I=dA PK =ddNAOO PDEO LKEJP BNKI LEKJAANEJC AI>NUKHKCEOPO 

OPQdUEJC OAT dAPANIEJ=PEKJ EJ N=>>EPO PK IKdANJ CAJAPE?EOPO OPQdUEJC SKNIO, BHEAO, DQI=JO =Jd 

OARAN=H KPDAN OLA?EAO. 5EPD PDA dARAHKLEJC PA?DJKHKCU, ?KJ?ALPO =NA NA?KJOEdANAd =Jd 

NAAOP=>HEODAd OAPPEJC JAS BN=IASKNGO KJ DKS OATQ=H dEIKNLDEOI dARAHKLO.  

-JA KB PDA >NA=GPDNKQCDO PKS=NdO PDEO S=O PDA dEO?KRANU KB PDA IA?D=JEOIO >U SDE?D 

OAT EO dAPANIEJAd EJ =JEI=HO EJ PDA BENOP LH=?A. 1AT EO dAPANIEJAd >U dEBBANAJPE=PEJC PDA PEOOQAO 

PD=P LNKdQ?A PDA C=IAPAO. 2DA dEO?KRANU PD=P CAJAPE? DEAN=N?DEAO (OAT-dAPANIEJ=PEKJ 

DEAN=N?DEAO) OAP PDA OAT KB =J EJdEREdQ=H KLAJAd =J =RAJQA PKS=NdO QJdANOP=JdEJC PDA CAJAPE? 

?KJPNKH KB OA?KJd=NU OATQ=H ?D=N=?PANEOPE?O. 2DNKQCD PDA LEKJAANEJC SKNG KB !=HREJ  NEdCAO KJ 

PDA CAJAPE?O KB BHU OAT dAPANIEJ=PEKJ, EP S=O K>REKQO PD=P EJ OPN=EJO SDANA OAT S=O JKP 

dAPANIEJAd LNKLANHU HAd PK PDA ?NA=PEKJ KB EJPANOATAO EJ SDE?D OA?KJd=NU OATQ=H ?D=N=?PANO SANA 

=BBA?PAd OQ?D =O LECIAJP=PEKJ KN OAT ?KI>O. AHNA=dU PDAJ = ?KJJA?PEKJ >APSAAJ OAT-

dAPANIEJ=PEKJ =Jd PDA dARAHKLIAJP KB OATQ=H dEIKNLDEOI S=O I=dA. 3JdANOP=JdEJC PDA 
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CAJAPE? CNKQJdO KJ DKS OAT EO dAPANIEJAd EJ =J EJdEREdQ=H S=O LQP ?AJPN=H PK QJdANOP=Jd PDA 

KJPKCAJU KB OATQ=H dEIKNLDEOI. 

 

1-+A2'! 1#6 D#2#0+',A2'-,  

 

 2DANA =NA = LHAPDKN= KB IA?D=JEOIO QJdANHUEJC OAT dAPANIEJ=PEKJ EJ =JEI=HO. AHH HEREJC 

>AEJCO =NA = NAOQHP KB PDA EJPAN=?PEKJ >APSAAJ CAJAPE?O =Jd AJRENKJIAJPO. 2DEO EO =HOK PNQA BKN 

PDA OAT dAPANIEJ=PEKJ OUOPAIO. 1K, PDA BENOP ?H=OOEBE?=PEKJ ?=J >A I=dA QLKJ PDA QO=CA KB PDA 

CAJKIA KN PDA AJRENKJIAJP =O PDA KJOAP OECJ=H. FKN AT=ILHA, OKIA NALPEHAO NAOLKJd PK OLA?EBE? 

AJRENKJIAJP=H ?QAO HA=dEJC PK PDAEN OAT dAPANIEJ=PEKJ, =Jd PDEO EO ?=HHAd AJRENKJIAJP=H OAT 

dAPANIEJ=PEKJ. 'J ?KJPN=OP, CAJKPULE? OAT dAPANIEJ=PEKJ NAMQENAO CAJAPE? ?QAO =O PDA LNEI=NU 

OECJ=H. 2D=P EO SAHH EHHQOPN=PAd >U OKIA EJOA?PO PD=P QOA = OLA?EBE? PULA KB ?DNKIKOKIAO, PDA OK-

?=HHAd OAT ?DNKIKOKIAO.  

 'J OKIA OLA?EAO, PDA I=HA =Jd PDA BAI=HA LNKREdA dEBBANAJP C=IAPAO. 2DAOA dEBBAN EJ PDA 

=OLA?P PD=P PDAU ?=NNU AEPDAN = OEJCHA CAJA, KN = JKJ-NA?KI>EJEJC NACEKJ =HKJC = ?DNKIKOKIA, 

KN =J AJPENA OAT ?DNKIKOKIA, =Jd PDEO EO ?=HHAd DAPANKC=IAPE? CAJKPULE? OAT dAPANIEJ=PEKJ. 'J 

OKIA KPDAN OLA?EAO, OAT ?=J >A =HOK dAPANIEJAd >U PDA JQI>AN KB DKIKHKCKQO OAPO KB 

?DNKIKOKIAO OD=LEJC = IA?D=JEOI ?=HHAd D=LHKdELHKEdU. +KNA OLA?EBE?=HHU, I=HAO dARAHKL 

BNKI QJBANPEHEVAd ACCO =Jd =O = NAOQHP, =NA D=LHKEd. 'J ?KJPN=OP PK BAI=HAO PD=P dARAHKL BNKI 

BANPEHEVAd ACCO =Jd =NA dELHKEd (12, 13).   

          2DA OAT ?DNKIKOKIAO SANA EJEPE=HHU dEO?KRANAd >U &ANI=JJ &AJGEJC EJ 1891 OPQdUEJC 

PDA BENA>QC PIBB8oB9C 1pD5BEC. 5DEHA K>OANREJC EPO ?DNKIKOKIAO DA NA=HEVAd PD=P KJA 

?DNKIKOKIA S=O JKP >AD=REJC HEGA PDA NAOP dQNEJC IAEKOEO =Jd DA J=IAd PDEO =O 6-AHAIAJP 

(14). 2DEO AHAIAJP H=PAN KJ J=IAd =O q=??AOOKNU ?DNKIKOKIAr S=O ODKSJ >U !H=NAJ?A #NSEJ 

+?!HQJC EJ 1901 PK >A JA?AOO=NU BKN OAT dAPANIEJ=PEKJ (15). 'P EO SKNPD JKPEJC PD=P PDEO EO KJA 

KB PDA BENOP ?=OAO PD=P OQLLKNPAd PDA ?DNKIKOKI=H PDAKNU KB EJDANEP=J?A.  
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 'J 1905, SDEHA OPQdUEJC IA=HSKNI >AAPHAO, ,APPEA +. 1PARAJO OP=PAd EJ DAN IKJKCN=LD 

KJ OLANI=PKCAJAOEO (16):  

 MS9n35 D85 Com1D93 35llC o6 D85 65m1l5 3onD19n 20 l1B75 38BomoCom5C, 

G89l5 D8oC5 o6 D85 m1l5 3onD19n 19 l1B75 on5C 1n4 1 Cm1ll on5, D89C C55mC 

Do 25 1 3l51B 31C5 o6 C5H- 45D5Bm9n1D9on, noD 2I 1n 1335CCoBI 38BomoCom5, 

2ED 2I 1 4569n9D5 49665B5n35 9n D85 381B13D5B o6 D85 5l5m5nDC o6 on5 p19B o6 

38BomoCom5C o6 D85 Cp5Bm1Do3ID5C o6 D85 69BCD oB45B, D85 Cp5Bm1DoJo1 

G8938 3onD19n D85 Cm1ll 38BomoCom5 45D5Bm9n9n7 D85 m1l5 C5H, G89l5 

D8oC5 D81D 3onD19n 10 38BomoCom5C o6 5AE1l C9J5 45D5Bm9n5 D85 65m1l5 C5H. 

+89C B5CElD CE775CDC D81D D85B5 m1I 25 9n m1nI 31C5C Com5 9nDB9nC93 

49665B5n35 16653D9n7 C5H, 9n D85 381B13D5B o6 D85 38Bom1D9n o6 on5-81l6 o6 

D85 Cp5Bm1DoJo1, D8oE78 9D m1I noD ECE1llI 25 9n4931D54 2I CE38 1n 

5HD5Bn1l 49665B5n35 9n 6oBm oB C9J5 o6 D85 38BomoCom5C 1C 9n +5n52B9.N 

 'J L=N=HHAH, #dIQJd  AA?DAN 5EHOKJ OPQdUEJC = dEBBANAJP OLA?EAO ?=IA PK OEIEH=N 

?KJ?HQOEKJO. FKN PD=P PKd=U PDA CAJAPE? >=OEO KB OAT dAPANIEJ=PEKJ EO ?NAdEPAd PK >KPD KB PDAI 

(17).   

',1#!2 1#6 D#2#0+',A2'-, 

1PQdEAO KJ EJOA?P OAT dAPANIEJ=PEKJ OP=NPAd EJ PDA A=NHEAO KB PDA 20PD ?AJPQNU SEPD LEKJAAN 

SKNG BNKI !=HREJ  H=?GI=J  NEdCAO EJ DBoCop89l1 m5l1no71CD5B (D. m5l1no71CD5B). +=HAO KB 

D. m5l1no71CD5B =NA DAPANKC=IAPE? ?=NNUEJC =J 6 =Jd = 7 ?DNKIKOKIA (67) SDEHA BAI=HAO 

=NA DKIKC=IAPE? =Jd ?=NNU = ?KQLHA KB 6 ?DNKIKOKIAO (66). &A OQCCAOPAd PD=P PDA JQI>AN 

KB OAT ?DNKIKOKIAO (6 ?DNKIKOKIAO) EJ NAH=PEKJ PK PDA =QPKOKIAO dAPANIEJAO PDA OAT KB =J 

EJdEREdQ=H BHU >=OAd KJ NAOQHPO SEPD BHEAO ?=NNUEJC IQHPELHA 6 ?DNKIKOKIAO =Jd =QPKOKIAO (18p

20). &KSARAN, NA?AJPHU K>P=EJAd d=P=, EHHQOPN=PA PD=P PDA JQI>AN KB 6 ?DNKIKOKIAO dAPANIEJAO 

PDA OAT EJdALAJdAJPHU KB PDA =QPKOKIAO. 'J IKNA dAP=EH, BKQN 6-HEJGAd CAJAO =NA PDA NA=dKQP KB 

PDEO 6-?DNKIKOKIA ?KQJPEJC, C3ED5, BEnD, C9CA, =Jd Enp19B54. 2DAOA ?KHHA?PERAHU =NA PANIAd =O 

6-HEJGAd OECJ=H AHAIAJPO (61#) =Jd =NA NAOLKJOE>HA BKN =?PER=PEJC PDA BAI=HA-OLA?EBE? EOKBKNI 

KB S5H-l5D81l (SHl) (FECQNA 3A). *KKGEJC =P PDA OPNQ?PQNA KB PDA CAJA PDANA =NA PSK LNKIKPANO, 

PDA P5 =Jd PDA Pm. 2DA BENOP OPAL EO PK OAJOA PDA 6 ?DNKIKOKIA dKOA =Jd PD=P EO ?NAdEPAd PK PDA 

61# PD=P LKPAJPE=HHU =?PER=PAO PN=JO?NELPEKJ PDNKQCD PDA P5 LNKIKPAN. ABPANS=Nd, PN=JO?NELPEKJ 

EO OP=NPEJC KJHU =P Pm.  A?=QOA PDAJ PDEO EO I=EJP=EJAd PDNKQCD =J =QPKNACQH=PKNU LKOEPERA 

BAAd>=?G HKKL PDA PN=JO?NELP BNKI P5 dENA?PO PDA EJEPE=H OLHE?EJC KB PDA BAI=HA RANOEKJ KB 1TH 





                                 

 20  

A ?NQ?E=H ?KJOAMQAJ?A KB PDA DAPANKC=IAPE? OAT dAPANIEJ=PEKJ EO PD=P OATAO dK JKP OD=NA 

=J AMQ=H =IKQJP KB PDA CAJAPE? I=PANE=H. 2K AMQ=HEVA CAJA ATLNAOOEKJ HARAHO PDANA EO = R=NEAPU 

KB IA?D=JEOIO PD=P dEBBAN >APSAAJ OLA?EAO =Jd =NA ?KHHA?PERAHU PANIAd =O dKO=CA ?KILAJO=PEKJ. 

2DANA =NA PSK PULAO KB dKO=CA ?KILAJO=PEKJ, PDA KJA PD=P AMQ=HEVAO ATLNAOOEKJ >APSAAJ PDA OAT 

?DNKIKOKIAO =Jd =JKPDAN KJA PD=P AMQ=HEVAO ATLNAOOEKJ >APSAAJ PDA OAT ?DNKIKOKIAO =Jd PDA 

=QPKOKIAO. &ANA SA =NA BK?QOEJC KJ PDA BKNIAN. 'J D. m5l1no71CD5B, IA?D=JEOPE? EJOECDP =>KQP 

EP D=O EJEPE=HHU >AAJ CERAJ >U ANdDAJdQ 1AGD=N +QGDANFAA EJ 1965 ODKSEJC PD=P PDA 0,A HARAHO 

LNKdQ?Ad >U PDA OEJCHA I=HA 6 ?DNKIKOKIA =NA AMQER=HAJP PK PD=P LNKdQ?Ad >U PDA PSK 6 EJ 

BAI=HAO. -RAN PDA UA=NO H=UANO KB ATLH=J=PEKJO D=RA =ddAd QL KJ PDA IA?D=JEOPE? >=OEO KB PDEO 

LDAJKIAJKJ. 2DA PN=JO?NELPEKJ=H N=PA KB 6-HEJGAd CAJAO EJ I=HAO EO AHAR=PAd =Jd PDEO EO EJ L=NP 

ATLH=EJAd >U PDA =?APUH=PEKJ KB DEOPKJA &4 =P HUOEJA 16. 2DEO EO =?DEARAd >U PDA +1* ?KILHAT 

PD=P ?KJP=EJO = OQ>QJEP ?=HHAd IOH-2 (23). 'J BAI=HAO, 1TH OQLLNAOOAO IOH-2. 'J I=HAO, PDA +1* 

?KILHAT ?KJP=EJO PSK 6-HEJGAd HKJC JKJ-?KdEJC 0,AO (Bo.). 1Q>OAMQAJPHU, PDA ?KILHAT EO 

NA?NQEPAd PK DECD-=BBEJEPU OEPAO KJ PDA 6 ?DNKIKOKIA =Jd PDAJ OLNA=dO =HH =HKJC EP (24) (FECQNA 

3!).  

'J PDA OEHGSKNI, Bom2IH moB9, OAT-dAPANIEJ=PEKJ EO CAJKPULE? =O EJ DBoCop89l1 

m5l1no71CD5B, DKSARAN PDA DAPANKC=IAPE? OAT EO PDA BAI=HA (85) =Jd PDA DKIKC=IAPE? EO PDA 

I=HA (88). 2DA 5 ?DNKIKOKIA ?=NNEAO PDA 65m CAJA ?KdEJC BKN = LE0,A. 2DEO LE0,A NALNAOOAO 

PDA m1C3 CAJA PD=P EO NAOLKJOE>HA BKN I=HA dARAHKLIAJP. 2DAOA OPALO BQNPDAN HA=d PK PDA 

CAJAN=PEKJ KB OAT-OLA?EBE? 4CH EOKBKNIO PD=P NACQH=PA I=HA =Jd BAI=HA dARAHKLIAJP (25). 

AJKPDAN AT=ILHA KB CAJKPULE? OAT dAPANIEJ=PEKJ SKNPD JKPEJC EO D=LHKdELHKEdU. 'P EO 

?KIIKJ =?NKOO &UIAJKLPAN= (>AAO, =JPO, =Jd S=OLO). +=HAO dARAHKL BNKI QJBANPEHEVAd ACCO 

=Jd =O = NAOQHP, =NA D=LHKEd SDANA=O BAI=HAO dARAHKL BNKI BANPEHEVAd ACCO =Jd =NA dELHKEd. 'J 

DKJAU>AAO, Ap9C m5ll965B1, PDA ?AJPN=H AHAIAJP EJ PDA OAT dAPANIEJ=PEKJ DEAN=N?DU EO = OEJCHA 

HK?QO, PDA ?KILHAIAJP=NU OAT dAPANIEJAN (3C4) CAJA. 'B =J EJdEREdQ=H ?=NNEAO PSK dEBBANAJP 

=HHAHAO KB 3C4 dARAHKLO EJPK = BAI=HA. 'B =J EJdEREdQ=H EO DAIEVUCKQO KN DKIKVUCKQO BKN = 3C4 

=HHAHA PDAJ EP dARAHKLO PK I=HA. 2DA =>OAJ?A KB OAT ?DNKIKOKIAO ATLH=EJO PDA =>OAJ?A KB = 

dKO=CA ?KILAJO=PEKJ IA?D=JEOI (13). 'JPANAOPEJCHU, =O K>OANRAd EJ D. m5l1no71CD5B, PDNKQCD 

= OAT-OLA?EBE? OLHE?EJC ?=O?=dA, 4CH EO OLHE?Ad PK EPO OAT-OLA?EBE? EOKBKNIO. AJd PDEO EO = ?KIIKJ 

JKdA KJ PDA OAT dAPANIEJ=PEKJ DEAN=N?DEAO >APSAAJ D. m5l1no71CD5B, Bom2IH moB9, =Jd Ap9C 

m5ll965B1. F=O?EJ=PEJCHU PDA dERANOEPU K>OANRAd EJ PDA EJEPE=H OPALO KB OAT dAPANIEJ=PEKJ EJ EJOA?PO 

EO R=OP, DAJ?A EJ =HH PDA OPQdEAd ?=OAO PKd=U PDANA EO ?KJRANCAJ?A KJ 4CH (13, 26, 27).   
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,#+A2-D# 1#6 D#2#0+',A2'-, 

'J PDA JAI=PKdA, C15noB81249D9C 5l571nC (C. 5l571nC), PDANA =NA DANI=LDNKdEPAO SEPD 

PSK 6 ?DNKIKOKIAO (66) =Jd I=HAO SEPD = OEJCHA 6 (6-). 'J C. 5l571nC OAT EO EJOPNQ?PAd >U 

PDA N=PEK KB 6 ?DNKIKOKIAO PK =QPKOKIAO. FKN PDEO LQNLKOA, PDANA =NA BKQN 61# EdAJPEBEAd C5H-

1, 6oH-1, 358-39, =Jd C5H-2 PD=P NALNAOO Hol-1. Hol-1 EO PDA IKOP QLOPNA=I B=?PKN KB PDA OAT 

dAPANIEJ=PEKJ DEAN=N?DU. -J PDA KPDAN D=Jd, PDANA EO OK B=N = OEJCHA =QPKOKI=H AHAIAJP 

EdAJPEBEAd, PDA CAJA C51-1, PD=P =?PER=PAO Hol-1. 2DA >=H=J?A >APSAAJ NALNAOOEKJ =Jd =?PER=PEKJ 

HA=dO PK OAT dAPANIEJ=PEKJ. 'J DANI=LDNKdEPAO (66) PDA 61# KQPSAECDO PDA ABBA?P KB PDA 

=QPKOKI=H OECJ=H QHPEI=PAHU HA=dEJC PK NALNAOOEKJ KB Hol-1. 2DA AT=?P KLLKOEPA D=LLAJO EJ I=HAO 

SDANA Hol-1 EO ATLNAOOAd. 1Q>OAMQAJPHU, 6-*-1 JAC=PERAHU NACQH=PAO C43-2, HA=dEJC PK DECD 

HARAHO EJ DANI=LDNKdEPAO. 1D!-2 JAC=PERAHU NACQH=PAO &#0-1, = OA?NAPAd LNKPAEJ PD=P =BPAN 

>EJdEJC EPO NA?ALPKN 20A-2 KN?DAOPN=PAO I=HA dARAHKLIAJP.    

'J ?KJPN=OP SEPD D. m5l1no71CD5B, PDA CAJAPE? EI>=H=J?A EJ PDA C. 5l571nC OKI= EO 

?KILAJO=PAd >U dA?NA=OEJC >U PSK-BKHd PDA ATLNAOOEKJ KB 6-HEJGAd CAJAO EJ DANI=LDNKdEPAO. 

2DEO EO =?DEARAd >U PDA dKO=CA ?KILAJO=PEKJ ?KILHAT (D!!). FKN EPO =OOAI>HU, 1D!-2 EO 

NAMQENAd, ATLH=EJEJC EPO =>OAJ?A EJ I=HAO. 'J IKHA?QH=N PANIO, D!! IKdEBEAO PDA ?KIL=?PEKJ 

KB PDA 6 ?DNKIKOKIA. 'J DANI=LDNKdEPAO, PDANA EO =J K>OANRAd dA?NA=OA EJ PDA HARAHO KB PDA 

=?APUH=PEKJ KB DEOPKJA &4 =P HUOEJA 16, =J =?PERA ALECAJAPE? I=NG, SEPD = OEIQHP=JAKQO EJ?NA=OA 

KB IKJKIAPDUH=PAd DEOPKJA &4 =P HUOEJA 20, = GJKSJ NALNAOOERA ALECAJAPE? I=NG. AddEPEKJ=HHU, 

PDA HK?=HEV=PEKJ KB PDA 6 ?DNKIKOKIAO EJ PDA JQ?HAE KB DANI=LDNKdEPAO OAAIO PK >A =P N=JdKI 

SDANA=O EJ I=HAO EP HK?=HEVAO LNABANAJPE=HHU PKS=NdO PDA JQ?HA=N LANELDANU EJPAN=?PEJC SEPD = 

JQ?HA=N LKNA LNKPAEJ. 'JPAN=?PEKJO SEPD JQ?HA=N LKNA LNKPAEJO D=RA >AAJ ODKSJ PK >A =?PER=PEJC 

EJ PANIO KB CAJA ATLNAOOEKJ (23).    

 

 

+A++A*'A, 1#6 D#2#0+',A2'-, 

+=II=HO NAHU =HOK KJ PDA 67 OUOPAI BKN LNEI=NU OAT dAPANIEJ=PEKJ. 'J I=II=HO, PDA 

NALNKdQ?PERA OUOPAI ?KIAO dARAHKLIAJP=HHU BNKI >ELKPAJPE=H LNEIKNdE=. AHBNAd (KOP NAIKRAd 

PDA CKJ=dO (>ELKPAJPE=H LNEIKNdE=) BNKI AI>NUKO =Jd =O = NAOQHP, N=>>EPO dARAHKLAd SEPD BAI=HA 
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OAT ?D=N=?PANEOPE?O. 2DEO I=dA DEI LNKLKOA PD=P PDA EJEPE=H dA?EOEKJ KB PDA OAT dAPANIEJ=PEKJ KB 

PDA KNC=JEOI ?KIAO BNKI PDA dA?EOEKJ KB dARAHKLEJC CKJ=d PKS=NdO AEPDAN KR=NU KN PAOPEO (28). 

FNKI = CAJAPE? LKEJP KB REAS, PKd=U, SA GJKS PD=P PDA 7 ?DNKIKOKIA ?=NNEAO PDA SBI CAJA (= 

IAI>AN KB PDA 1KT B=IEHU) PD=P EO NAOLKJOE>HA PK dENA?P PAOPEO BKNI=PEKJ. 1Q>OAMQAJPHU, 107 

=?PER=PAO SoH9, SDE?D EO EJ = LKOEPERA BAAd>=?G HKKL =HKJC SEPD F%F9 PD=P NALNAOOAO -nD4. 'J 

?KJPN=OP, EJ BAI=HAO SDANA 107 EO =>OAJP, 5JP4 HA=dO PK PDA =??QIQH=PEKJ KB β-?=PAJEJ. *=OP 

>QP JKP HA=OP, β-?=PAJEJ =?PER=PAO PDA ATLNAOOEKJ KB CAJAO EILKNP=JP BKN KR=NU dARAHKLIAJP =O 

SAHH =O BKHHEOP=PEJ (28p30).    

AO EJ =JU OLA?EAO SEPD DAPANKC=IAPE? OAT dAPANIEJ=PEKJ, PDA ATEOPAJ?A KB DAPANKIKNLDE? 

OAT ?DNKIKOKIAO HA=dO PK CAJAPE? EI>=H=J?A. 1PQdEAO EJ I=II=HO BK?QOAd IKOPHU KJ DQI=JO 

=Jd IE?A. +QNN=U  =NN EJ 1949 K>OANRAd = d=NG dKP EJ EJPANLD=OA JQ?HAE KB BAI=HA ?=P JAQNKJO. 

*=PAN EP S=O dAIKJOPN=PAd >U 1QOQIK -DJK PD=P PDA d=NG OLKP EO = ?KJdAJOAd 6 ?DNKIKOKIA. 

FKHHKSEJC PDAOA K>OANR=PEKJO +=NU *UKJ EJ 1961 DULKPDAOEVAd PD=P PDA ?KJdAJOAd 6 

?DNKIKOKIA EO EJ=?PERA (31). +A?D=JEOPE? =Jd IKHA?QH=N EJOECDPO PDKQCD ?=IA UA=NO H=PAN =Jd 

PKd=U SA D=RA = ?HA=N REAS KB PDA GAU ARAJPO KB 6 EJ=?PER=PEKJ. 2DA EJEPE=H OPAL EO PDA 

PN=JO?NELPEKJ KB =J 6-HEJGAd HKJC JKJ-?KdEJC 0,A ?=HHAd .9CD (6 EJ=?PERA OLA?EBE? PN=JO?NELP), 

NAOEdEJC KJ PDA 6 EJ=?PER=PEKJ ?AJPAN (6'!). 2DEO =?PER=PEKJ EO PNECCANAd >U 0'*+ =JKPDAN 6-

HEJGAd CAJA SDKOA ATLNAOOEKJ HARAH EO dKQ>HAd EJ BAI=HAO ?KIL=NAd PK I=HAO. 'P EO SKNPD JKPEJC 

PD=P .9CD EO PN=JO?NE>Ad KJHU BNKI KJA =HHAHA PDA KJA BNKI PDA ?DNKIKOKIA PD=P SEHH >A 

EJ=?PER=PAd =Jd PD=P PDA ?DKE?A >APSAAJ PDA PSK 6 ?DNKIKOKIAO EO N=JdKI. !KJPN=NU, KJ PDA 

6'! KB PDA ?DNKIKOKIA PD=P SEHH NAI=EJ =?PERA +C9H EO PN=JO?NE>Ad =Jd LNKdQ?AO =Jd =JPEOAJOA 

0,A EJDE>EPEJC PDA PN=JO?NELPEKJ KB .9CD. FKHHKSEJC .9CD dEOLANOEKJ BNKI PDA ATLNAOOEKJ OEPA PK 

PDA NAOP KB PDA 6 ?DNKIKOKIA EP =HPANO ?DNKI=PEJ BA=PQNAO =HKJC SEPD EPO =OOK?E=PEKJ SEPD 

PDA 771 PN=JO?NELPEKJ B=?PKN =O SAHH =O PDA .KHU?KI> 0ALNAOOERA !KILHAT 2 (.0!2). 6 

EJ=?PER=PEKJ EO =P HA=OP PK = ?ANP=EJ dACNAA ATLH=EJAd >U PDA AJNE?DIAJP BKN PNEIAPDUH=PEKJ KB 

DEOPKJA &3 =P HUOEJA 27 PD=P EO dALKOEPAd >U .0!2. 'J =ddEPEKJ, PDANA EO =J AJNE?DIAJP BKN 

OLA?EBE? DEOPKJA I=NGO OQ?D =O PNEIAPDUH=PEKJ KB DEOPKJA &3 =P HUOEJA 9,  PNEIAPDUH=PEKJ KB 

DEOPKJA &4 =P HUOEJA 20 =O SAHH =O AJNE?DIAJP KB D,A IAPDUH=PEKJ =Jd PDA DEOPKJA R=NE=JP 

I=?NK&2A. &KS PDAOA =NA P=NCAPAd PK PDA 6 ?DNKIKOKIA EO JKP GJKSJ (23, 32p34).   
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1#6- 'A1#D %#,# #6.0#11'-, 

 

*KKGEJC BKN PDA CAJAPE? ?=QOAO KB OATQ=H dEIKNLDEOI =Jd P=GEJC EJPK ?KJOEdAN=PEKJ PD=P 

PDA CAJKIA EJ IKOP =JEI=HO EO EdAJPE?=HHU OD=NAd >APSAAJ OATAO KJA IQOP HKKG BKN OATQ=H 

dEIKNLDEOI EJ CAJA ATLNAOOEKJ. 2DEO EO ?=HHAd OAT->E=OAd CAJA ATLNAOOEKJ =Jd NABANO PK =HH PDA 

MQ=JPEP=PERA =O SAHH =O EOKBKNI dEBBANAJ?AO >APSAAJ OATAO KB = OLA?EAO. 2Kd=U SEPD PDA >NK=d 

QOA KB 0,A OAMQAJ?EJC OKIA>KdU ?KQHd ?D=N=?PANEVA PDA =N?DEPA?PQNA KB CAJA ATLNAOOEKJ EJ 

=HIKOP =JU KNC=JEOI EJ OAT, PEOOQA, =Jd ?AHH-PULA-OLA?EBE? NAOKHQPEKJ (35).  

 

',2#%0A2'-, -F 0#%3*A2-07 ',.321 F0-+ 2&# 1#6 D#2#0+',A2'-, 

&'#0A0!&'#1 

 

 'J PDA 1960O, EJ D. m5l1no71CD5B, PDA BENOP CAJAO BNKI PDA OAT-dAPANIEJ=PEKJ DEAN=N?DEAO 

D=RA >AAJ EOKH=PAd =O IQP=JP =HHAHAO PD=P ?NA=PA EJPANOATAO, EJdEREdQ=HO PD=P =NA JKP PULE?=H I=HAO 

KN BAI=HAO EJ PDAEN ?D=N=?PANEOPE?O. 'JEPE=HHU, BKN DB1nC6oBm5B =Jd =BPANS=Nd BKN 4oE2l5C5H, PDAOA 

OPQdEAO EHHQOPN=PAd PD=P PDA OA?KJd=NU OATQ=H ?D=N=?PANEOPE?O =NA =BBA?PAd >U IQP=JPO KB PDAI (36, 

37). A BAS UA=NO H=PAN PDA IKOP QLOPNA=I GJKSJ IAI>AN KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DU, 

S5H-l5D81l, S=O dEO?KRANAd =Jd OAP =O PDA JKdA PD=P ?KJPNKHO =HH OATQ=H ?D=N=?PANEOPE?O KB BHEAO 

(38). AJKPDAN GAU =OLA?P S=O PDA OPQdU KB CUJ=JdNKIKNLDO. 2DAOA =NA EJdEREdQ=HO PD=P OD=NA 

I=HA =Jd BAI=HA ?D=N=?PANEOPE?O. 2DEO I=dA PDA ?KJ?ALP PD=P OAT-dAPANIEJ=PEKJ EJ D. 

m5l1no71CD5B EO >U AJH=NCA = ?AHH-=QPKJKIKQO LNK?AOO, SEdAHU =??ALPAd. 2DEO HAd PK PDA 

=OOQILPEKJ PD=P PDA =?PEKJ KB PDA OAT-dAPANIEJ=PEKJ EJ dEBBANAJP ?AHH PULAO HA=dO PK PDA ?NA=PEKJ 

KB OATQ=H dEIKNLDEOI (39). 2DEO L=NP SEHH ?KJPEJQA SEPD PDA LNAOAJP=PEKJ KB NALNAOAJP=PERA 

AT=ILHAO EHHQOPN=PEJC PDA =>KRA EdA= =HKJC SEPD PDA NA?AJPHU dEO?KRANAd JKJ-?AHH-=QPKJKIKQO 

IA?D=JEOIO KB OATQ=H dEIKNLDEOI EJ D. m5l1no71CD5B. AP H=OP, PDANA EO = L=NP dAdE?=PAd PK 

NAHAR=JP IA?D=JEOIO EJ RANPA>N=PAO.   
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2DA =>KRA AT=ILHAO EHHQOPN=PA PDA EJPACN=PEKJ KB PDA NACQH=PKNU LKPAJPE=H KB PDA OAT 

dAPANIEJ=PEKJ DEAN=N?DU EJ = ?AHH-=QPKJKIKQO I=JJAN EJ DBoCop89l1. 2DA JKPEKJ PD=P OATQ=H 

dEIKNLDEOI EJ DBoCop89l1 EO = NAOQHP KB OKHAHU ?AHH-=QPKJKIKQO IA?D=JEOIO D=O >AAJ 

LANR=OERA. &KSARAN, PDANA EO AREdAJ?A KB JKJ-?AHH-=QPKJKIKQO IA?D=JEOIO BKN PDA 

dARAHKLIAJP KB OATQ=H dEIKNLDEOI (25). +=HAO =Jd BAI=HAO KB D. m5l1no71CD5B dEBBAN EJ PDAEN 

OEVA EJ PDA H=NR=H, LQL=H =O SAHH =O =dQHP OP=CA, SEPD BAI=HAO >AEJC H=NCAN PD=J I=HAO. DEBBANAJ?AO 

EJ PDA CNKSPD PN=FA?PKNU NARA=H = OATQ=H OECJ =HNA=dU BNKI PDA H=NR=H OP=CA. 3OEJC ?AHH-PULA-

OLA?EBE? CAJAPE? I=JELQH=PEKJO NAOA=N?DANO SANA =>HA PK ODKS PD=P PDA OATQ=H EdAJPEPU KB OLA?EBE? 

JAQNKJO =??KQJPO BKN PDA OAT-OLA?EBE? dEBBANAJ?A EJ CNKSPD. +KNA OLA?EBE?=HHU, SHl ATLNAOOEKJ 

EJ = ?KQLHA KB CNKQLO KB JAQNKJO, KJA KB SDE?D EO EJOQHEJ-LNKdQ?EJC ?AHHO, EO JA?AOO=NU BKN PDA 

OAT-OLA?EBE? OEVA dEBBANAJ?A. 2DEO EJdE?=PAO PD=P SHl ?KJPNKHO CNKSPD =P PDA KNC=JEOI=H HARAH >U 

=?PEJC EJ dEO?NAPA LKLQH=PEKJO KB JAQNKJO (44).  

 

'J RANPA>N=PAO, PDA OAT-dAPANIEJ=PEKJ DEAN=N?DU EJdENA?PHU ?KJPNKHO OATQ=H ?D=N=?PANEOPE?O 

>U EJEPE=HHU ?KJPNKHHEJC PDA dEBBANAJPE=PEKJ KB CKJ=dO PD=P EJ PQNJ LNKdQ?A OAT-OLA?EBE? DKNIKJAO 

OQ?D =O AOPNKCAJO =Jd PAOPKOPANKJA. 2DAOA DKNIKJAO =NA OA?NAPAd =Jd ?EN?QH=PA QJPEH PDAU NA=?D 

PDAEN P=NCAP NA?ALPKNO =Jd IKdQH=PA ?AHH =Jd PEOOQA LNKLANPEAO. FKN AT=ILHA, PDANA EO = SAHH-

?D=N=?PANEVAd OAT-OLA?EBE? dEBBANAJ?A EJ PDA DAI=PKLKEAOEO EJ IE?A.  HKKd ?AHHO KNECEJ=PA BNKI 

DAI=PKLKEAPE? OPAI ?AHHO PD=P NAOEdA EJ PDA >KJA I=NNKS. 2DA ?AHH-?U?HA KB PDAOA OPAI ?AHHO EO 

OAJOEPERA PK PDA AOPNKCAJ HARAHO. 2DEO LNKLANPU EO NA=HEVAd >U PDA DECD HARAHO KB ATLNAOOEKJ KB PDA 

AOPNKCAJ NA?ALPKN-α (#0α). #0α EO >KQJd >U AOPN=dEKH, = DKNIKJA LNKdQ?Ad I=EJHU EJ PDA 

KR=NEAO =Jd =??AHAN=PAO PDA ?AHH-?U?HA (FECQNA 6). DALHKUEJC DECD HARAHO KB AOPN=dEKH ARAJ EJ 

I=HAO =??AHAN=PAd PDA ?AHH-?U?HA KB PDA DAI=PKLKEAPE? OPAI ?AHHO. 2DEO =??AHAN=PEKJ K>OANRAd EJ 

BAI=HAO =O = NAOQHP KB DECD HARAHO KB AOPNKCAJO EO =OOK?E=PAd SEPD LNACJ=J?U SDANA PDANA EO = 

LNKIEJAJP JAAd BKN >HKKd ?AHHO (45).  
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FECQNA 7. !AHH-=QPKJKIKQO OAT dAPANIEJ=PEKJ dAPA?PAd EJ PDA OKI= KB >EH=PAN=H CUJ=JdNKIKNLD 

?DE?GAJO. 2DA PN=dEPEKJ=H IKdAH EJ SDE?D DKNIKJAO, OA?NAPAd >U PDA CKJ=dO, ?KJBAN OAT-NAH=PAd 

dEBBANAJ?AO EJ PDA OKI= EO ATL=JdAd.  (OKQN?A: (46)) 

 

 

1#6 !&0-+-1-+# #FF#!21 

2DA ?AJPN=H ?QA BKN PDA I=FKNEPU KB =JEI=HO EJ OAT dAPANIEJ=PEKJ EO PDA OAT ?DNKIKOKIA 

?KILHAIAJP. !KNA CAJAO EJ PDA OAT dAPANIEJ=PEKJ DEAN=N?DEAO =NA KBPAJ KJ PDA OAT 

?DNKIKOKIAO, OQ?D =O SHl EJ BNQEP BHEAO KB SBI EJ DQI=JO. AHOK, PDA JKPEKJ PD=P PDA OAT 

dAPANIEJ=PEKJ DEAN=N?DEAO ?KJPNKH PDA OATQ=HHU dEIKNLDE? NACQH=PEKJ KB CAJAO EO SEdAHU =??ALPAd 

=Jd OQLLKNPAd BNKI PDA HEPAN=PQNA (48). 5DAPDAN OAT ?DNKIKOKIAO LH=U =ddEPEKJ=H NKHAO EJ 

NACQH=PEJC PDA dARAHKLIAJP KB OATQ=H dEIKNLDEOI EO = MQAOPEKJ PD=P D=O dN=SJ L=NPE?QH=N 

=PPAJPEKJ.   

 

THE Y CH!OMOSOME EFFECT. 2DA 7 ?DNKIKOKIA EJ I=II=HO ?=NNEAO PDA SBI CAJA, 

PD=P =O ' dAO?NE>Ad >ABKNA, EJEPE=PAO PDA dEBBANAJPE=PEKJ KB PDA CAJEP=H NEdCA PKS=NdO PAOPEO =Jd 

OQ>OAMQAJPHU PAOPEO PDNKQCD PDA OA?NAPEKJ KB DKNIKJAO dENA?PO PDA dARAHKLIAJP KB OATQ=HHU 

dEIKNLDE? PN=EPO.  QP EP D=O >AAJ ODKSJ PD=P SBI EO =HOK ATLNAOOAd EJ KPDAN PEOOQAO =Jd KPDAN PEIA 
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LKEJPO. AJd OEJ?A EP =?PO =O = PN=JO?NELPEKJ B=?PKN, EP I=U ?KJPNKH CAJA ATLNAOOEKJ EJ PDA OKI=PE? 

PEOOQAO EJ SDE?D EP EO ATLNAOOAd. FKN EJOP=J?A, EP D=O >AAJ dAIKJOPN=PAd PD=P EJ = DQI=J I=HA 

JAQNK>H=OPKI=  #(2)! ?AHH HEJA, SBI, LKOEPERAHU NACQH=PAO +KJK=IEJA KTEd=OA A, = ?NQ?E=H 

AJVUIA BKN >N=EJ dARAHKLIAJP =Jd LDUOEKHKCU (49). 'J =ddEPEKJ, EJ .!12 N=P ?AHHO, SBI S=O 

ODKSJ PK NACQH=PA PDA PN=JO?NELPEKJ KB 2UNKOEJA &UdNKTUH=OA (50). 2DAOA d=P= OQCCAOP PD=P SBI 

IECDP NACQH=PA CAJA ATLNAOOEKJ KQPOEdA PDA CKJ=d =Jd KN?DAOPN=PA I=HA-OLA?EBE? CAJA 

ATLNAOOEKJ JAPSKNGO.  

'J D. m5l1no71CD5B, >U OPQdUEJC LKHUIKNLDE? 7 ?DNKIKOKIAO EP D=O >AAJ dAIKJOPN=PAd 

PD=P CAJKIA-SEdA CAJA ATLNAOOEKJ L=PPANJO >KPD BKN 6-HEJGAd >QP =HOK =QPKOKI=H CAJAO, SANA 

=BBA?PAd PK = CNA=P ATPAJP. AIKJC PDA CAJAO PD=P SANA =BBA?PAd PDA IKOP, SANA CAJAO ?KdEJC BKN 

?KILKJAJPO KB ?DNKI=PEJ KNC=JEV=PEKJ =Jd =OOAI>HU ?KILHATAO. 2DAOA ABBA?PO =NA JKP dQA PK 

7-HEJGAd CAJA ATLNAOOEKJ OEJ?A, EJ 667 BAI=HAO, SDANA PDA 7 ?DNKIKOKIA CAJAO =NA JKP 

PN=JO?NE>Ad, PDA ABBA?P ATEOPO.  3L PK PKd=U, PDANA EO KJA LNKLKOAd IA?D=JEOI EJ PDA =>EHEPU PK 

ATLH=EJ PDEO ABBA?P KB PDA LKHUIKNLDE? 7 ?DNKIKOKIA KJ CAJA ATLNAOOEKJ. 1EJ?A EJ EPO I=FKNEPU 

PDA 7 ?DNKIKOKIA EO DAPANK?DNKI=PE? EP ?KQHd LKPAJPE=HHU =?P =O = OEJG BKN OQ?D B=?PKNO, 

?D=JCEJC PDAEN =R=EH=>EHEPU BKN PDA NAOP KB PDA CAJKIA (51p53). AddEPEKJ=HHU, PDNKQCD PDA 

IKdQH=PEKJ KB OLHE?EJC =Jd EJPNKJ NAPAJPEKJ, PDA 7 ?DNKIKOKIA ?NA=PAO OATQ=H dEIKNLDEOI EJ 

CAJA ATLNAOOEKJ (54). 

 

DOSAGE COM ENSATION IN THE C!EATION OF SEX-BIASED GENE 

EX !ESSION. DKO=CA ?KILAJO=PEKJ EJRKHRAO PDA OAT ?DNKIKOKIAO PD=P =NA OD=NAd >U >KPD 

OATAO >QP dEBBAN EJ JQI>AN. 2DANA =NA LHAJPU KB LNKLKOAd S=UO KJ DKS PDAOA ?DNKIKOKIA-

OLA?EBE? CAJA NACQH=PKNU IA?D=JEOIO IECDP ?KJPNE>QPA PK PDA ?NA=PEKJ KB OAT->E=OAd CAJA 

ATLNAOOEKJ. 'P EO SKNPD JKPEJC PD=P OAT->E=OAd ATLNAOOEKJ ?=J >A =?DEARAd >U = R=NEAPU KB 

IA?D=JEOIO PD=P =NA EJRKHRAd EJ dKO=CA ?KILAJO=PEKJ. 

 'J DQI=JO, dKO=CA ?KILAJO=PEKJ EO =?DEARAd >U PDA EJ=?PER=PEKJ KB KJA KB PDA PSK 6 

?DNKIKOKIAO EJ BAI=HA ?AHHO. DQNEJC dARAHKLIAJP, EJ PDA A=NHU >H=OPK?UOP, N=JdKIHU KJA KB 

PSK 6 ?DNKIKOKIAO CAPO EJ=?PER=PAd EJ PDA ?AHHO KB PDA EJJAN ?AHH I=OO =Jd PDA HEJA=CA KB A=?D 

KB PDAOA ?AHHO NAP=EJO PDEO ?DKE?A. 1EJ?A PDA ?DKE?A EO N=JdKI KJA SKQHd ATLA?P PD=P =HIKOP D=HB 

KB PDA ?AHHO SEHH D=RA EJ=?PER=PAd PDA 6 ?DNKIKOKIA BNKI PDA B=PDAN =Jd PDA NAOP BNKI PDA 

IKPDAN CAJAN=PEJC IKO=E?EOI EJ PDA OKI=PE? PEOOQAO. 2D=P ?=J D=RA PNAIAJdKQO dEBBANAJ?AO EJ 

PDA LDAJKPULA KB PDA PSK OATAO. -J KJA D=Jd, PDANA ?KQHd >A = HAPD=H NA?AOOERA IQP=PEKJ PD=P 
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dQA PK IKO=E?EOI PDA ABBA?PO KB EP IECDP >A IKdAN=PA (55, 56). 'J L=N=HHAH, PDANA EO AREdAJ?A KB 

=J K??QNNEJC >E=O (OGASEJC), EJ OKIA ?=OAO, PKS=NdO PDA 6 ?DNKIKOKIA PD=P EO CKEJC PK CAP 

EJ=?PER=PAd (57). 'J DQI=JO, PDEO OAAIO PK >A ?KIIKJ EJ PDA CAJAN=H LKLQH=PEKJ (58).  

           1PQdEAO KJ PDA 6 ?DNKIKOKIA EJ=?PER=PEKJ ODKSAd PD=P PDA EJ=?PERA 6 ?DNKIKOKIA EO 

JKP OEHAJ?Ad EJ =HH EPO HAJCPD. 2DANA EO = NACEKJ ?=HHAd .A0 (LOAQdK=QPKOKI=H NACEKJ) PD=P EO = 

DKIKHKCKQO NACEKJ >APSAAJ PDA 7 =Jd 6 ?DNKIKOKIAO. 'J PDEO NACEKJ PDA CAJAO dK JKP dEOLH=U 

=JU EJAMQ=HEPU EJ PANIO KB JQI>ANO >APSAAJ PDA OATAO OEJ?A PDAU =NA LNAOAJP EJ PSK ?KLEAO EJ 

>KPD OATAO. 1K, PDEO NACEKJ EO JKP OEHAJ?Ad KJ PDA EJ=?PERA 6 ?DNKIKOKIA. AHPDKQCD OKIA CAJAO 

HK?=PAd KJ PDA .A0 ODKS I=HA->E=OAd CAJA ATLNAOOEKJ (55, 59).  

'J =ddEPEKJ PK PDEO NACEKJ, EP EO ?=H?QH=PAd PD=P 15-25% KB DQI=J 6-HEJGAd CAJAO EJ 

OKI=PE? PEOOQA AO?=LA EJ=?PER=PEKJ. 2D=P QOQ=HHU PN=JOH=PAO PK = BAI=HA->E=O KB PDAOA AO?=LAAO. 

AHPDKQCD = dENA?P =OOK?E=PEKJ >APSAAJ PDEO LDAJKIAJKJ =Jd LDAJKPULE? OATQ=H dEIKNLDEOI EO 

=>OAJP BNKI PDA HEPAN=PQNA, PDANA EO =J =OOK?E=PEKJ KB IQP=PEKJO KB CAJAO AO?=LEJC EJ=?PER=PEKJ 

=Jd DQI=J ?=J?ANO (>HKKd, GEdJAU, NAJ=H LAHREO, =Jd >N=EJ) PD=P LNAOAJP = OAT >E=O (55, 56).   

AJ =ddEPEKJ=H IA?D=JEOI PD=P ?KQHd OANRA =O = BKQJd=PEKJ BKN PDA dARAHKLIAJP KB 

OATQ=HHU dEIKNLDE? LDAJKPULAO EO PDA CAJKIE? EILNEJPEJC KB PDA OAT ?DNKIKOKIAO. %AJKIE? 

EILNEJPEJC EO =J ALECAJAPE? IA?D=JEOI PD=P ?=QOAO =HHAHAO PK >A ATLNAOOAd EJ = L=NAJP-KB-KNECEJ 

I=JJAN. 2D=P SKQHd IA=J PD=P EB = CAJA EO LNKCN=IIAd PK >A ATLNAOOAd BNKI PDA L=PANJ=H KNECEJ 

EP SKQHd >A ATLNAOOAd KJHU EJ D=HB KB PDA ?AHHO KB BAI=HAO (66) =Jd JKP EJ I=HAO (67) =P =HH, EJ 

PDA ?=OA KB DQI=JO. !KILHAIAJP=NU, EB = CAJA EO LNKCN=IIAd PK >A ATLNAOOAd BNKI PDA 

I=PANJ=H KNECEJ PDAJ EP SKQHd >A ATLNAOOAd EJ =HH PDA ?AHHO KB I=HAO >QP KJHU EJ D=HB KB PDA ?AHHO 

KB BAI=HAO. 2DAOA ?=J LKPAJPE=HHU D=RA LNKBKQJd EILHE?=PEKJO BKN OATQ=H dEIKNLDEOI OEJ?A EP 

?=J CAJAN=PA CAJA ATLNAOOEKJ dEBBANAJ?AO EJ = OAT-OLA?EBE? I=JJAN. 2D=P ?=J >A I=JEBAOPAd EJ 

BAI=HAO SEPD 2QNJAN OUJdNKIA (6-). 'J PDEO ?KJPATP, OKIA BAI=HAOt 6 ?DNKIKOKIA SKQHd >A 

KB L=NAJP=H =Jd KPDAN KB I=PANJ=H KNECEJ. 'J = OPQdU EJ DQI=JO, =J 6-HEJGAd HK?QO S=O EdAJPEBEAd 

PD=P S=O EILNEJPAd =Jd =O = NAOQHP, S=O JKP ATLNAOOAd BNKI PDA I=PANJ=HHU EJDANEPAd 6 

?DNKIKOKIA. !KJOAMQAJPHU, BAI=HAO ?=NNUEJC PDA 6 ?DNKIKOKIA KB L=PANJ=H KNECEJ SANA 

LANBKNIEJC >APPAN EJ RAN>=H OGEHHO =Jd ?KCJEPERA P=OGO. 2D=P ?KQHd =P HA=OP L=NPE=HHU ATLH=EJ SDU 

I=HAO =NA IKNA OQO?ALPE>HA PK dEOKNdANO EJRKHREJC PDA =BKNAIAJPEKJAd OGEHHO (60). 1EIEH=N 

NAOQHPO D=RA >AAJ K>P=EJAd SDEHA OPQdUEJC = IE?A IKdAH (39, 6-). 'J PDEO ?=OA, PDA ?=JdEd=PA 

6-HEJGAd CAJA, .lB32, S=O OLA?QH=PAd PK IAdE=PA PDA L=NAJP=H ABBA?P PDNKQCD EILNEJPEJC EJ 

NAH=PAd ?KCJEPERA >AD=REKNO (61).  
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 *=OP >QP JKP HA=OP, =JKPDAN LNKLKOAd IA?D=JEOI >U SDE?D PDA 6 ?DNKIKOKIA ?KQHd 

D=RA = HA=dEJC NKHA EJ PDA ?NA=PEKJ KB OATQ=H dEIKNLDEOI EO EJ PDA ?=OA KB I=II=HO EJ SDE?D 

KJA KB PDA PSK 6 ?DNKIKOKIAO CAPO EJ=?PERA PD=P ?KQHd LKPAJPE=HHU =?P =O = OEJG BKN DB1nC-=?PEJC 

B=?PKNO PD=P IAdE=PA EPO DAPANK?DNKI=PEJEV=PEKJ. 'J PDEO ?=OA, >U =HPANEJC PDA >=H=J?A KB PDAOA 

DB1nC-=?PEJC B=?PKNO PDANA ?KQHd >A CAJKIA-SEdA dEBBANAJ?AO (59).  

AO ' dEO?QOOAd =HOK >ABKNA, >KPD OAT ?DNKIKOKIAO IECDP OANRA AEPDAN PDNKQCD dEBBANAJP 

KN PDA O=IA IA?D=JEOI =?DEAREJC dEBBANAJ?AO EJ CAJA ATLNAOOEKJ PD=P IECDP OANRA =O PDA 

BKQJd=PEKJ BKN PDA dARAHKLIAJP KB OATQ=H dEIKNLDEOI. %AJKIA-SEdA NACQH=PKNU IA?D=JEOIO 

IECDP =?P EJ B=RKN KB OATQ=H dEIKNLDEOI.  

 

 

D'120' 32'-, -F %#,#1 5'2& 1#6- 'A1#D #6.0#11'-, 

 2DA CAJKIE? dEOPNE>QPEKJ KB CAJAO PD=P dEOLH=U OAT->E=OAd ATLNAOOEKJ D=O >AAJ = HKJC-

OP=JdEJC MQAOPEKJ EJ OATQ=H dEIKNLDEOI. 2DEO EO OQII=NEVAd EJ PDA BKHHKSEJC MQAOPEKJO: EO 

PDANA = OLA?EBE? AJNE?DIAJP BKN OAT->E=OAd CAJAO KJ PDA OAT ?DNKIKOKIAO? 2DA OAT-HEJGAd 

CAJAO PD=P =NA OAT->E=OAd =NA I=HA KN BAI=HA->E=OAd? 5DE?D =NA PDA ARKHQPEKJ=NU ?=QOAO KB PDA 

CAJKIE? dEOPNE>QPEKJ KB OAT->E=OAd CAJAO? AHH PDA =>KRA MQAOPEKJO NAMQENA =J ATPAJOERA OPQdU 

KB NALNAOAJP=PERA =JEI=HO, ?AHH PULAO, =Jd dARAHKLIAJP=H OP=CAO. FKN AT=ILHA, EJ DBoCop89l1 

CAJKIA-SEdA CAJA ATLNAOOEKJ OPQdEAO D=RA >AAJ ?KJBHE?PEJC =HPDKQCD EP EO SKNPD JKPEJC PD=P PDA 

ATLANEIAJP=H dAOECJ, PEOOQA, =Jd OAMQAJ?EJC PA?DJKHKCU EO dEBBANAJP EJ =HH PDAOA ?=OAO =Jd PDA 

?KJBHE?P IECDP =NEOA >A?=QOA KB PDAOA PA?DJE?=H EOOQAO. -B ?KQNOA, PD=P I=GAO PDA ?KJ?HQOEKJO 

ARAJ IKNA ?KILHE?=PAd, NAMQENEJC ATPN= ?=QPEKQOJAOO. 'JEPE=H CAJKIA-SEdA OPQdEAO SANA 

LANBKNIAd EJ =dQHPO KB D. m5l1no71CD5B. 'J PDAOA OPQdEAO, PDA CAJAO ?D=N=?PANEVAd >U I=HA-

>E=OAd ATLNAOOEKJ SANA NALNAOAJPAd PK = CNA=PAN dACNAA KJ PDA =QPKOKIAO ?KIL=NAd PK PDA 6 

?DNKIKOKIA. &KSARAN, PDANA SANA I=NCEJ=HHU IKNA CAJAO dEOLH=UEJC BAI=HA->E=OAd CAJA 

ATLNAOOEKJ KJ PDA 6 ?KIL=NAd PK PDA =QPKOKIAO (62p64). +KNA NA?AJP OPQdEAO SEPD EJ?NA=OAd 

NAOKHQPEKJ LKEJP KQP PK PDA B=?P PD=P PDANA EO =J KRANNALNAOAJP=PEKJ KB I=HA->E=OAd CAJAO KJ PDA 

>N=EJ KB D. m5l1no71CD5B (65). 2SK EJdALAJdAJP OPQdEAO KJ PDENd-EJOP=N H=NR=A =HOK LNKdQ?Ad 

KLLKOEPA NAOQHPO ?KJ?ANJEJC PDA dENA?PEKJ KB OAT->E=O (66). 2DEO NABHA?PO = dEO?NAL=J?U PD=P ATEOPO 

EJ =HH PDAOA OPQdEAO PD=P LKPAJPE=HHU =NEOAO >A?=QOA KB PDA =BKNAIAJPEKJAd NA=OKJO. 'J IE?A, 

OPQdEAO =NA OECJEBE?=JPHU BASAN. 'J KJA ?=OA, OPQdUEJC OET dEBBANAJP PEOOQAO PDA 6 ?DNKIKOKIA 
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=LLA=NAd PK >A AJNE?DAd BKN BAI=HA->E=OAd CAJAO =Jd L=Q?EPU KB I=HA->E=OAd CAJAO ?KIL=NAd 

PK PDA =QPKOKIAO (67).  

2=GEJC EJPK ?KJOEdAN=PEKJ PDA NALKNPAd I=CJEPQdA KB OATQ=H dEIKNLDEOI EJ CAJA 

ATLNAOOEKJ IECDP ATLH=EJ PDA dEO?NAL=J?U >APSAAJ PDA OPQdEAO. FKN AT=ILHA, EB PDA dEBBANAJ?A 

KB ATLNAOOEKJ >APSAAJ PSK OATAO EO PKK OI=HH PDAJ HEPPHA CAJAPE? KN PA?DJE?=H R=NE=PEKJ ?KQHd 

ATLH=EJ R=NE=PEKJ EJ PDA NAOQHPO. A OPQdU EJ D. m5l1no71CD5B DECDHECDPAd PD=P dEBBANAJP CAJAPE? 

>=?GCNKQJdO dEOLH=U PNAIAJdKQO dEBBANAJ?AO EJ OAT->E=OAd CAJA ATLNAOOEKJ (22).  

'P EO OPEHH QJGJKSJ DKS IQ?D KB PDA dAPA?PAd dEIKNLDEOI EJ CAJA ATLNAOOEKJ =?PQ=HHU 

?KJPNE>QPAO PK LDAJKPULE? dEIKNLDEOI. 'P EO ?HA=N PD=P =ddEPEKJ=H d=P= =NA NAMQENAd PK CAJAN=PA 

LNEJ?ELHAO EB PD=P EO LKOOE>HA.   

 

!-,!*3D',% 0#+A0)1 

 

 -JA KB PDA IKOP ATPN=KNdEJ=NU LNKLANPU PD=P OD=LAO >EKdERANOEPU EO OATQ=H dEIKNLDEOI. 

2DA >A=QPU, PDA AHAC=JP d=J?AO =Jd OKJCO KB =JEI=HO =NA ?D=N=?PANEOPE?O PD=P NAOQHP BNKI PDA 

ARKHQPEKJ KB OATQ=H dEIKNLDEOI. 1PQdEAO AOLA?E=HHU EJ EJOA?PO, >ENdO =Jd I=II=HO D=RA OAP 

OKIA LNEJ?ELHAO KJ PDA KJPKCAJU =Jd ARKHQPEKJ KB PDAOA ?D=N=?PANEOPE?O. 3JdKQ>PAdHU, PDA NKHA 

KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DEAO EO ?AJPN=H. FQPQNA NAOA=N?D EJ IKdAH =Jd JKJ-IKdAH 

KNC=JEOIO SEHH AJ=>HA QO ATL=Jd KQN QJdANOP=JdEJC KJ DKS PDAOA PN=EPO =NA >QEHP, BQJ?PEKJ =Jd 

ARKHRA.   

 

 

 

 

 

 

 





                                 

 34  

A ?KNA LNK?AOO KB CAJA NACQH=PEKJ EO PDA ?KIIQJE?=PEKJ >APSAAJ AJD=J?ANO =Jd LNKIKPANO =Jd 

PDEO QOQ=HHU P=GAO LH=?A AT?HQOERAHU EJOEdA 2ADO (71). 2AD >KQJd=NEAO =NA K??QLEAd >U 

=N?DEPA?PQN=H LNKPAEJO. DEONQLPEJC PDAOA >KQJd=NEAO ?NA=PAO dARAHKLIAJP=H dABA?PO EJ I=II=HO, 

=O = NAOQHP KB LNKIKPAN IEONACQH=PEKJ >U 39C-NACQH=PKNU AHAIAJPO (72). 'J ?KJPN=OP, H=NCA 

dAHAPEKJO KB = 2AD >KQJd=NU EJ PDA HoHD ?HQOPAN KB IE?A D=d IEJKN ABBA?PO KJ ATLNAOOEKJ 

dQNEJC HEI> dARAHKLIAJP (73). 'J BHEAO ODQBBHEJC =Jd NA=NN=JCEJC 2ADO dKAO JKP dN=I=PE?=HHU 

EIL=?P CAJA ATLNAOOEKJ (74), ?D=HHAJCEJC PDAEN LDUOEKHKCE?=H NAHAR=J?A (75).  

 

A!CHITECTU!AL  !OTEINS. AN?DEPA?PQN=H LNKPAEJO, =HOK GJKSJ =O EJOQH=PKN LNKPAEJO, 

=NA ?NQ?E=H ?KILKJAJPO BKN >KPD AOP=>HEODEJC CAJKIA =N?DEPA?PQNA (EJPN=?DNKIKOKI=H ?KJP=?PO) 

=Jd BKN IAdE=PEJC EJPAN?DNKIKOKI=H ?KJP=?PO. 'J I=II=HO, PDANA EO = OEJCHA IAI>AN KB 

=N?DEPA?PQN=H LNKPAEJO, PDA !!!2!->EJdEJC B=?PKN, !2!F. 'J DBoCop89l1, EJ =ddEPEKJ PK !2!F, 

1Q(&S), DSC,  #AF-32, !L190, +Kd(IdC4), .EP=, 8ELE?, DNAB, 2NH (%AF), '>B1 =Jd '>B2 =NA 

OKIA KB PDA ?KILKJAJPO KB =N?DEPA?PQN=H LNKPAEJ ?KILHATAO. AN?DEPA?PQN=H LNKPAEJO =NA 

LNABANAJPE=HHU HK?=PAd EJ CAJKIE? NACEKJO ?=HHAd EJOQH=PKNO (76p78).  

 2DA I=EJ LNKLANPEAO KB EJOQH=PKNO =NA: E) PDA >HK?GEJC KB AJD=J?AN =Jd LNKIKPAN 

?KIIQJE?=PEKJ SDAJ EJPANLKOAd >APSAAJ PDAI (79) (FECQNA 9A), EE) PDA >=NNEAN =?PEREPU 

=RKEdEJC DEOPKJA I=NG OLNA=dEJC (80, 81) (FECQNA 9 ), EEE) PDA EJOQH=PKN >UL=OO EJ SDE?D =Jd 

AJD=J?AN ?=J ?KIIQJE?=PA SEPD = LNKIKPAN SDAJ PSK EJOQH=PKNO =NA LH=?Ad >APSAAJ PDAI (82p

84) (FECQNA 9!), ER) PDA NA=HEV=PEKJ KB = OLA?EBE? PULA KB DB1nC-DKIKHKC EJPAN=?PEKJ PD=P NACQH=PAO 

CAJA ATLNAOOEKJ J=IAd PN=JORA?PEKJ (85, 86), =Jd R) PDA B=?EHEP=PEKJ KB HKJC-N=JCA NACQH=PKNU 

EJPAN=?PEKJO (76, 87).  

 'JPNECQEJCHU PDA BQJ?PEKJ=H OECJEBE?=J?A BKN PDA R=OP dEOL=NEPU K>OANRAd EJ 

=N?DEPA?PQN=H LNKPAEJO >APSAAJ I=II=HO =Jd BHEAO EO JKP GJKSJ. &EAN=N?DE?=HHU =HH PDA 

=BKNAIAJPEKJAd HARAHO KB CAJKIE? KNC=JEV=PEKJ =NA LNAOAJP EJ >KPD CNKQLO KB KNC=JEOIO SEPD 

KJHU IEJKN dEBBANAJ?AO. A GAU dEBBANAJ?A EO PD=P dQNEJC EJPANLD=OA EJ OKI=PE? JQ?HAE KB BHEAO, PDA 

DKIKHKCKQO ?DNKIKOKIAO =NA L=ENAd PDNKQCDKQP PDAEN SDKHA HAJCPD EJ ?KJPN=OP PK I=II=HO.   
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&KS PDEO EO EJPANLNAPAd EJ PANIO KB CAJKIA BQJ?PEKJ EO OPEHH H=NCAHU QJGJKSJ. ,. 1PARAJO 

PDKQCD =HNA=dU EJ 1908 OP=PAd PD=P (88): 

 M&n5 9C D5mpD54 Do CE775CD D81D 96 8omolo7oEC m1D5Bn1l 1n4 p1D5Bn1l 

38BomoCom5C 9n D85 C1m5 35ll 5F5B 5H5BD 1nI 9n6lE5n35 on 5138 oD85B, CE38 

D81D 9D 9C m1n965CD 9n D85 85B549DI o6 D85 o66CpB9n7, D85B5 9C moB5 oppoBDEn9DI 

6oB CE38 9n6lE5n35 9n D85C5 6l95C D81n 9n 31C5C G85B5 p19B9n7 o6 8omolo7oEC 

38BomoCom5C o33EBC 2ED on35 9n 1 75n5B1D9on. PoCC92lI 5Hp5B9m5nDC 9n 

3BoCC-2B5549n7 o6 6l95C m1I 2B9n7 oED Com5 9nD5B5CD9n7 613DC 9n 85B549DI.N 

AHIKOP BEBPU UA=NO H=PAN, EJ OLA?EBE? HK?E, ?DNKIKOKIA L=ENEJC D=O >AAJ =OOK?E=PAd SEPD CAJA 

ATLNAOOEKJ =HPAN=PEKJ EJ DBoCop89l1, I=EJHU PDNKQCD = LDAJKIAJKJ dEO?KRANAd >U #d *ASEO 

=Jd J=IAd qPN=JORA?PEKJr.  2DEO LDAJKIAJKJ =O ' ATLH=EJ H=PAN EJ PDA I=JQO?NELP S=O NARA=HAd 

QOEJC IQP=JPO (98).  

 -QPOEdA DELPAN= JKJ-IAEKPE? DKIKHKCKQO L=ENEJC EO JKP =O ATPAJOERA.  KPD EJ IE?A =Jd 

DQI=JO ?KJPEJQKQO =Jd SEdAOLNA=d L=ENEJC EO EJ CAJAN=H EJDE>EPAd, =Jd PDEO EO =PP=EJAd >U 

dEOPEJ?P PANNEPKNE=H K??QL=J?U KB DKIKHKCKQO ?DNKIKOKIAO EJ PDA JQ?HAQO (99). 'JOPA=d, 

DKIKHKCKQO ?DNKIKOKIA L=ENEJC EO PN=JOEAJP =Jd HK?=H, =Jd EJ ?ANP=EJ ?=OAO, EP D=O >AAJ 

=OOK?E=PAd SEPD PDA NACQH=PEKJ KB CAJA ATLNAOOEKJ. 'P D=O >AAJ dK?QIAJPAd dQNEJC PDA 

dEBBANAJPE=PEKJ KB AI>NUKJE? OPAI ?AHHO (100), D,A NAL=EN =Jd 4(D)( NA?KI>EJ=PEKJ (101). 

 2DA OKI=PE? DKIKHKCKQO L=ENEJC =O EP D=O >AAJ OQCCAOPAd ?=J QJdANLEJ AEPDAN HK?=H KN 

CAJKIA-SEdA NACQH=PKNU IA?D=JEOIO. 7AP, PDA ATPAJP PK SDE?D PDEO LDAJKIAJKJ ?KJPNE>QPAO PK 

CAJA ATLNAOOEKJ NACQH=PEKJ EO OPEHH LKKNHU GJKSJ. 
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20A,14#!2'-, 

 

HISTO!ICAL BACKG!OUND AND INITIAL DISCOVE!Y. 2N=JORA?PEKJ EO PDA BENOP 

?=OA EJ SDE?D OKI=PE? ?DNKIKOKIA L=ENEJC D=O >AAJ ODKSJ PK =BBA?P CAJA ATLNAOOEKJ. 'P S=O 

KNECEJ=HHU dAO?NE>Ad >U #d *ASEO EJ 1954 OPQdUEJC PDA 29D8oB1H ?KILHAT (98). 2DA dEO?KRANU 

KB PN=JORA?PEKJ S=O dNERAJ >U PDA K>OANR=PEKJ KB H= =?G KB ?KILHAIAJP=PEKJ >APSAAJ =HHAHAO. 

2N=?EJC EPO DEOPKNU, PSK BQJd=IAJP=H ?KJ?ALPO SANA ?NQ?E=H PK BKNIQH=PA PN=JORA?PEKJ =O =J 

ATLH=J=PEKJ BKN PDEO K>OANR=PEKJ. 2DA BENOP KJA EO PD=P CAJAO =NA ATEOPEJC EJ dEOPEJ?P BKNIO, PDA 

=HHAHAO =Jd PDAOA =HHAHAO ?=JJKP CAP IAEKPE?=HHU NA?KI>EJAd >APSAAJ PDAI. FKN AT=ILHA, EJ PDA 

A=NHU 20PD ?AJPQNU SEPD SKNG OP=NPEJC BNKI 2DKI=O &QJP +KNC=J OARAN=H G89D5 =HHAHAO SANA 

EOKH=PAd, >QP PDAU SANA QJ=>HA PK NA?KI>EJA SEPD KJA =JKPDAN. FEJ=HHU, EP S=O ?KJ?HQdAd PD=P 

PDAOA =HHAHAO K??QLU PDA O=IA HK?QO. 2DA OA?KJd GAU ?KJ?ALP EO qLOAQdK=HHAHEOIr. 2DEO NABANO 

PK PECDPHU HEJGAd IQP=PEKJO PD=P LNKdQ?A OEIEH=N LDAJKPULAO =Jd ?=J =HOK >A IAEKPE?=HHU 

NA?KI>EJAd >APSAAJ PDAI. 2DAOA =NA ?=HHAd LOAQdK=HHAHAO. +=JU KB PDAI SANA dAO?NE>Ad 

=HNA=dU OEJ?A 1937 =Jd EP S=O OLA?QH=PAd PD=P PDAU D=RA ARKHRAd PDNKQCD dQLHE?=PEKJ =Jd 

=??QIQH=PEKJ KB IQP=PEKJO (102). +KNA EILKNP=JPHU, =J =JEI=H DAPANKVUCKQO BKN PDA PSK 

LOAQdK=HHAHAO dKAO JKP D=RA = SEHd-PULA LDAJKPULA >QP = LDAJKPULA EJPANIAdE=PA >APSAAJ PDA 

SEHd-PULA =Jd A=?D DKIKVUCKQO LOAQdK=HHAHAO. 2DEO LNKLANPU dEOPEJCQEODAO PDAI BNKI PDA 

?H=OOE? =HHAHAO. 'JEPE=HHU, #d *ASEO, LNKLKOAd PD=P = LKOEPEKJ ABBA?P ?KQHd ATLH=EJ PDA H=?G KB 

?KILHAIAJP=PEKJ >APSAAJ PDA LOAQdK=HHAHAO.  'J IKNA dAP=EH, = IA?D=JEOI S=O OQCCAOPAd EJ 

SDE?D LOAQdK=HHAHAO ?KdA BKN AJVUIAO PD=P ?KJRANP OQ>OP=J?AO =Jd =?P EJ = ?KJOA?QPERA I=JJAN 

EJ PDA O=IA >EK?DAIE?=H ?=O?=dA. 2DA LNKdQ?P KB A=?D NA=?PEKJ KB PDAOA LOAQdK=HHAHAO ODKSO 

HEIEPAd dEBBQOEKJ. FKN AT=ILHA, EJ PDA ?=OA PD=P = LOAQdK=HHAHA (PD=P EO DAPANKVUCKQO) dKAO JKP 

HA=d PK PDA ?KJRANOEKJ KB PDA BENOP OQ>OP=J?A PDAJ HEPPHA dEBBQOEKJ BNKI PDA KPDAN LOAQdK=HHAHA 

SKQHd BQAH PDA >EK?DAIE?=H ?=O?=dA PK BQJ?PEKJ SEPD HAOO =IKQJP KB LNKdQ?P. 'J PDA AJd, PDEO 

IECDP LNKdQ?A =J EJPANIAdE=PA IQP=JP LDAJKPULA (103).  

 'J L=N=HHAH SEPD PDEO, #d *ASEO D=d =HNA=dU OP=NPAd SKNGEJC SEPD IQP=PEKJO EJ PDA 

29D8oB1H ?KILHAT. 2DEO ?KILHAT ?KJP=EJO PDNAA CAJAO, PDA ,2H (,lDB129D8oB1H), 124-A 

(124om9n1l-A), =Jd A24-B (124om9n1l-B). 2DAOA =NA DKIAK>KT CAJAO PD=P =NA ATLNAOOAd EJ PDA 

=>dKIEJ=H =Jd PDKN=?E? OACIAJPO =Jd ?KJPNKH PDAEN EdAJPEPU. 2DA OPQdU KB PN=JORA?PEKJ BK?QOAd 

KJ PDA ,2H CAJA. +KNA OLA?EBE?=HHU, ,2H ?KJPNKHO PDA EdAJPEPU KB PDA L=N=OACIAJPO 5 =Jd 6. 

.=N=OACIAJP 5 CERAO NEOA PK LKOPANEKN 22 =Jd =JPANEKN 23 =LLAJd=CAO =Jd L=N=OACIAJP 6 CERAO 
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NEOA PK LKOPANEKN 23 =Jd =JPANEKN A1 =LLAJd=CAO. +QP=PEKJO =BBA?PEJC ,2H ATLNAOOEKJ KN =?PEREPU 

HA=d PK LDAJKPULE? dABA?PO NABHA?PAd EJ PDA =BKNAIAJPEKJAd =LLAJd=CAO. 'J DEO H=JdI=NG L=LAN 

EJ 1954, EJ SDE?D DA EJPNKdQ?AO PDA PANI PN=JORA?PEKJ, #d *ASEO QOAO PSK LOAQdK=HHAHAO (=O 

PDAU SANA ?KJOEdANAd >=?G PDAJ), PDA 2H345 =Jd PDA ,2H1 (FECQNA 11). 2Kd=U SA GJKS PD=P >KPD 

=HHAHAO D=RA EJOANPEKJO EJ PDA ,2H CAJA, PDA 2H345 EO =J EJOANPEKJ KB = PN=JOLKO=>HA AHAIAJP PD=P 

?=NNEAO =J EJOQH=PKN AHAIAJP (7IpCI) =Jd PDA ,2H1 EO =J EJOANPEKJ KB = PN=JOLKO=>HA AHAIAJP 

(Do3). 2DA 2H345 EO NA?AOOERA =Jd EJ DKIKVUCKQO BHEAO PDA =JPANEKN 23 OACIAJP EO PN=JOBKNIAd 

EJPK =J =JPANEKN 22-HEGA OACIAJP, =Jd PDA D=HPANAO =NA AJH=NCAd. 2DA ,2H1 EO HAPD=H =O 

DKIKVUCKQO >QP EJ DAPANKVUCKQO BHEAO, PDA D=HPANAO =NA OECJEBE?=JPHU AJH=NCAd. 5DAJ PDA PSK 

IQP=PEKJO =NA HEJGAd EJ 39C (2H345 ,2H1/+ +), PDAU =NA LDAJKPULE?=HHU EdAJPE?=H PK PDA ,2H1 

DAPANKVUCKPAO (+ ,2H1/+ +). +B1nC-DAPANKVUCKQO BHEAO (2H345 +/+ ,2H1), ODKS = L=NPE=H 

?KILHAIAJP=PEKJ. 2DA D=HPANAO =NA H=NCAN PD=J PDA 2H345 DKIKVUCKPAO >QP PDA 23 OACIAJP 

PN=JOBKNI=PEKJ EO JK HKJCAN K>OANRAd. 1K BKN KJA LDAJKPULA, PDANA EO = HAOO OARANA ABBA?P =Jd 

BKN PDA KPDAN KJA, = IQ?D OARANA ABBA?P ?KIL=NAd PK PDA OEJCHA IQP=JPO. 2DA L=NPE=H 

?KILHAIAJP=PEKJ, K>OANRAd BKN KJA LDAJKPULA, S=O QJ=JPE?EL=PAd =Jd #d *ASEO NA=OKJAd PD=P 

= >EK?DAIE?=H IKdAH HEGA PDA KJA dAO?NE>Ad >ABKNA ?KQHd ATLH=EJ EP. 'J PDEO IKdAH, PDA LNKdQ?P 

KB PDA SEHd-PULA LOAQdK=HHAHA 2H+ ?=P=HUVAO PDA ?KJRANOEKJ KB = OQ>OP=J?A (1) PK A, =Jd PDA 

SEHd-PULA LOAQdK=HHAHA ,2H+ ?=P=HUVAO PDA ?KJRANOEKJ KB A PK  . 5DAJ PDA PSK IQP=JP 

LOAQdK=HHAHAO =NA EJ 39C PDANA EO PDA LNKdQ?PEKJ BNKI PDA PSK SEHd-PULA LOAQdK=HHAHAO =HPDKQCD 

PDA LDAJKPULA EO JKP SEHd-PULA. 2D=P ?=J >A ATLH=EJAd >U HKSAN LNKdQ?PEKJ KB  . 5DAJ PDA PSK 

IQP=JP LOAQdK=HHAHAO =NA EJ DB1nC PDANA EO = IEJKN dEBBQOEKJ KB A PD=P EO LNKdQ?Ad >U 2H+ PK PDA 

KPDAN ?DNKI=PEd =Jd ?=J >A LNK?AOOAd >U ,2H+(FECQNA 12). #d *ASEO =NCQAd PD=P PDEO dEBBQOEKJ 

EO AJ=>HAd dQA PK ?DNKIKOKI=H L=ENEJC. 2K =ddNAOO PDEO, DA EJdQ?Ad ?DNKIKOKI=H =>ANN=PEKJO 

PK dEONQLP ?DNKIKOKI=H L=ENEJC. &A K>OANRAd PD=P, EJ PDEO ?KJBECQN=PEKJ, PDA EJPAN-=HHAHE? 

?KILHAIAJP=PEKJ S=O HKOP. #d *ASEO dAO?NE>Ad PDEO LDAJKIAJKJ KB L=ENEJC-dALAJdAJP 

EJPAN=HHAHE? ?KILHAIAJP=PEKJ =O PN=JORA?PEKJ (98) (FECQNA 12). &A ATL=JdAd DEO BEJdEJCO, 

dAIKJOPN=PEJC PD=P OARAN=H KPDAN IQP=JP ?KI>EJ=PEKJO EJ PDA >EPDKN=T ?KILHAT =NA LANBKNIEJC 

PN=JORA?PEKJ EJ?HQdEJC 12H1/,2H1, 12H1/2H3, 12H1/p2H2, ,2H1/p2H2, 2H3/p2H1, =Jd KPDANO (FECQNA 

11). 
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FECQNA 13. +KdAHO ATLH=EJEJC PN=JORA?PEKJ. %NAAJ AHHELOKEdO NALNAOAJP SEHd-PULA (+) KN IQP=JP 

(-) CAJAO (LOAQdK=HHAHAO) (A-C), =Jd SEHd-PULA (+), KN IQP=JP (-) AJD=J?AN (D).  HQA AHHELOKEdO 

NALNAOAJP SEHd-PULA (+) KN IQP=JP (-) CAJAO (A-C), =Jd SEHd-PULA (+) KN IQP=JP (-) LNKIKPAN 

(D). 'JPAN=HHAHE? ?KILHAIAJP=PEKJ ?=J >A =?DEARAd >U DB1nC-OLHE?EJC (A), PAILH=PA OSEP?DEJC 

dQNEJC PN=JO?NELPEKJ (B), DB1nC-=?PEJC NACQH=PKNU 0,AO (C), =Jd AJD=J?AN-LNKIKPAN 

?KIIQJE?=PEKJ EJ DB1nC (D).  

 

 

 

THE EXTENT OF T!ANSVECTION. 1ARAN=H CAJA NACQH=PKNU LDAJKIAJ= PD=P =NA OEIEH=N 

PK PDA KJA dAO?NE>Ad, D=RA >AAJ LQP QJdAN PDA ?KJ?ALP KB PN=JORA?PEKJ. 2DA ?KIIKJ =OLA?P EO 

PDA ATEOPAJ?A KB DB1nC-DKIKHKC EJPAN=?PEKJO PD=P =BBA?P CAJA ATLNAOOEKJ NARA=HEJC PDA L=ENEJC-

dALAJdAJ?A KB PDA LDAJKIAJKJ. AHPDKQCD PDA >EKHKCE?=H NAHAR=J?A KB PN=JORA?PEKJ EJ 

LDUOEKHKCE?=H ?KJdEPEKJO EO JKP GJKSJ PKd=U, EP D=O >AAJ dAPA?PAd EJ OARAN=H =ddEPEKJ=H HK?E. 

A24-B EJ PDA 29D8oB1H ?KILHAT, S5H 3om2C B54E354 (111), 4531p5nD1pl5793 (112), G89D5 (113), 

1pD5BoEC (114), 5I5C 12C5nD (115), I5lloG (116), F5CD9791l (117), =Jd Cp9n5l5CC (118) =NA OKIA 

KB PDA AT=ILHAO EJ D. m5l1no71CD5B. +KNA NA?AJPHU, EP D=O >AAJ ODKSJ PD=P NACQH=PKNU BN=CIAJPO 

BNKI JQIANKQO HK?E ?=J OQLLKNP PN=JORA?PEKJ (119). 2DA NA?AJP dEO?KRANU PD=P DKIKHKCKQO 

?DNKIKOKIA L=ENEJC K??QNO CAJKIA-SEdA (95, 96) OQLLKNPO PDA EdA= PD=P PN=JORA?PEKJ-HEGA 

LDAJKIAJ= IECDP >A IKNA ?KIIKJ =Jd EILKNP=JP PD=J LNAREKQOHU =LLNA?E=PAd. 

AHPDKQCD ?DNKIKOKI=H L=ENEJC EO JKP PD=P ATPAJOERA EJ KNC=JEOIO KQPOEdA DELPAN=, ?=OAO KB 

PN=JOEAJP DKIKHKC L=ENEJC D=RA >AAJ dK?QIAJPAd EJ KPDAN =JEI=HO =Jd ARAJ EJ LH=JPO. 

.=N=IQP=PEKJ (dAO?NE>Ad H=PAN EJ PDA ?D=LPAN) EO, =HOK, ?KJOEdANAd = OLA?E=H ?=OA KB PN=JORA?PEKJ 

EJ LH=JPO (120). 'J I=II=HO, PDANA =NA RANU BAS ?=OAO dAO?NE>Ad PKd=U PD=P NAOAI>HA = 

PN=JORA?PEKJ-HEGA LDAJKIAJKJ. 2DA BENOP KB PDAI S=O dAO?NE>Ad EJ 2002 SDEHA PNUEJC PK ?NA=PA 

= dAHAPEKJ EJ PDA IKQOA CANIHEJA QOEJC PDA CB5/#oHP OUOPAI. 'J PDEO OUOPAI, #oHP OAMQAJ?AO 

=NA =>HA PK NA?KI>EJA EJ PDA LNAOAJ?A KB !0#. 'J PDEO OLA?EBE? ?=OA, CB5 S=O QJdAN PDA ?KJPNKH 

KB = IAEKOEO-OLA?EBE? LNKIKPAN ?=HHAd SI3p-1. 'J PDA BENOP CAJAN=PEKJ, DECD ABBE?EAJ?EAO KB 

NA?KI>EJ=PEKJ SANA dK?QIAJPAd. &KSARAN, OQ>OAMQAJPHU, EJ PDA CANIHEJA KB PDAOA IE?A, #oHP 

OAMQAJ?AO SANA QJ=>HA PK NA?KI>EJA, OQCCAOPEJC PD=P PDA EJEPE=H NA?KI>EJ=PEKJ ?=J EJDE>EP PDA 

NA?KI>EJ=PEKJ KB PDA KPDAN DKIKHKCKQO NACEKJ PD=P ?KJP=EJO PDA #oHP OAMQAJ?AO (121). 2DEO 
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EJDE>EPEKJ LANOEOPO KJHU BKN PSK CAJAN=PEKJO, LEJLKEJPEJC =J ALECAJAPE? IA?D=JEOI (122). AJ 

=ddEPEKJ=H ?=OA dAO?NE>AO &3D4 PD=P EO = I=FKN B=?PKN EJ AI>NUKJE? OPAI ?AHH LHQNELKPAJ?U =Jd, 

=O = NAOQHP, EO ATLNAOOAd EJ LHQNELKPAJP OPAI ?AHHO. 5DAJ PDAOA OPAI ?AHHO PN=JOEPEKJ PK = 

dEBBANAJPE=PAd OP=PA PDEO EO ?D=N=?PANEVAd >U =J EJ?NA=OAd L=ENEJC KB PDA &3D4 DKIKHKCKQO =HHAHAO 

HA=dEJC PK NALNAOOEKJ KB PDA CAJA, I=NGEJC PDA ATEP BNKI PDA LHQNELKPAJP OP=PA (100). 

2N=JORA?PEKJ D=O, =HOK, >AAJ dAPA?PAd dQNEJC EILNEJPEJC, =J ALECAJAPE? LNK?AOO PD=P ?=QOAO 

L=NAJP-KB-KNECEJ =HHAHE? ATLNAOOEKJ (123). 3JBKNPQJ=PAHU, PDA IA?D=JEOPE? EJOECDP KB PN=JORA?PEKJ 

EO OD=HHKS EJ PDA ?=OA KB I=II=HO >QP, PD=JGBQHHU, EIIAJOA EJ PDA ?=OA KB DBoCop89l1.  

 

2&# +-*#!3*A0  A1'1 -F 20A,14#!2'-, 

 

 'J PDEO OA?PEKJ, IU BK?QO SEHH >A KJ ?H=OOE?=H =Jd IKdANJ OPQdEAO EJ DBoCop89l1 PD=P 

EHHQOPN=PA IA?D=JEOPE? EJCNAdEAJPO KB PN=JORA?PEKJ. AP PDA ?KNA KB PN=JORA?PEKJ EJOQH=PKNO, 

LNKIKPAN ?H=OO, =Jd =N?DEPA?PQN=H LNKPAEJO =NA KRANNALNAOAJPAd. 'J PDA I=FKNEPU KB PDA ?=OAO, 

PN=JORA?PEKJ ?=JJKP >A dEOPEJCQEODAd BNKI ?DNKIKOKI=H L=ENEJC EJ PDA ?KJPATP KB PDA 

EJCNAdEAJPO QOAd. A LNKPAEJ PD=P dEONQLPO ?DNKIKOKI=H L=ENEJC EJ = HK?QO PD=P ATDE>EPO 

PN=JORA?PEKJ, SKQHd, >U dAB=QHP, =BBA?P PN=JORA?PEKJ. 'J PDA AT=ILHAO >AHKS, ' EJPAJd PK EHHQOPN=PA 

PDA =BKNAIAJPEKJAd LNEJ?ELHAO.  

Transvection at ye  ow. I5lloG (I) EO =J 6-HEJGAd CAJA EJ D. m5l1no71CD5B PD=P EO JA?AOO=NU BKN 

>H=?G LECIAJP BKNI=PEKJ. 2DA I CAJA ?KJOEOPO KB PSK ATKJO. 'J PDA 5t NACEKJ KB PDA CAJA, PSK 

AJD=J?ANO =NA ?KJPNKHHEJC EPO ATLNAOOEKJ EJ PDA SEJC =Jd PDA >KdU, =Jd EJ PDA EJPNKJ, PDANA EO 

KJA AJD=J?AN ?KJPNKHHEJC EPO ATLNAOOEKJ EJ PDA >NEOPHAO. A NA?AOOERA I IQP=JP =HHAHA, J=IAd I2, 

NAOQHPO BNKI PDA EJOANPEKJ KB 7IpCI >APSAAJ PDA >KdU AJD=J?AN =Jd PDA LNKIKPAN KB I. AO = 

NAOQHP, 7IpCI >HK?GO PDA ?KIIQJE?=PEKJ >APSAAJ PDA PSK AJD=J?ANO =Jd PDA I LNKIKPAN. 

.DAJKPULE?=HHU, PDA I2 BHEAO, NAOAI>HA JQHH IQP=JPO KB UAHHKS EJ =HH PDA =dQHP OPNQ?PQNAO AT?ALP 

PDA >NEOPHAO PD=P =NA SEHd-PULA (124). 'JPANAOPEJCHU, PDANA EO = OPN=JCA K>OANR=PEKJ PD=P OKIA JQHH 

I =HHAHAO ?KILHAIAJP I2 =Jd OKIA KPDANO JKP (125). FKN AT=ILHA, PDA NA?AOOERA I1 JQHH =HHAHA EO 

= NAOQHP KB = IQP=PEKJ KB PDA A PK ! EJ PDA BENOP A2% ?KdKJ =P SDE?D PN=JOH=PEKJ EO EJEPE=PAd. I2/ 

I1 BHEAO =NA JKP NAO?QAd =Jd dEOLH=U PDA I5lloG JQHH LDAJKPULA. 3PEHEVEJC =JKPDAN JQHH =HHAHA, PDA 

I592, SDE?D EO = dAHAPEKJ KB I2 PD=P NAIKRAO = BN=CIAJP PD=P ?KJP=EJO PDA BENOP ATKJ, L=NP KB PDA 

7IpCI EJOQH=PKN, =Jd L=NP KB PDA EJPNKJ EJ?HQdEJC PDA >NEOPHA AJD=J?AN, ?KILHAIAJPO I2. 2DEO 
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?KILHAIAJP=PEKJ NAHEAO KJ PDA =?PER=PEKJ KB PDA I2 LNKIKPAN EJ DB1nC >U PDA SEJC =Jd >KdU 

AJD=J?ANO.  AOEdAO, EP S=O dAIKJOPN=PAd PD=P PDEO EJPAN=?PEKJ NAMQENAO ?DNKIKOKI=H L=ENEJC 

(110). 2DEO NALNAOAJPO = ?H=OOE? ?=OA KB PN=JORA?PEKJ, EHHQOPN=PAd >U = L=ENEJC-dALAJdAJP DB1nC-

=?PEKJ KB AJD=J?ANO.  

2DA I333 JQHH =HHAHA EO = dAHAPEKJ KB L=NP KB PDA EJPNKJ, PDA BENOP ATKJ =Jd L=NP KB PDA 5t 

EJ?HQdEJC PDA >KdU AJD=J?AN. 1QNLNEOEJCHU, I333/ I2 BHEAO D=RA JKNI=H LECIAJP=PEKJ. 'J PDEO ?=OA, 

PDA >KdU AJD=J?AN ATEOPO KJHU EJ PDA I2 =HHAHA, SDE?D, =O DAIE- KN DKIKVUCKQO, dKAO JKP dNERA 

I ATLNAOOEKJ EJ PDA >KdU. 2DEO OQCCAOPO PD=P PDA >KdU LECIAJP=PEKJ NAO?QA NAHEAO KJ PDA =?PEKJ 

KB PDA I2 >KdU AJD=J?AN >U OKIADKS >UL=OOEJC PDA 7IpCI EJOQH=PKN. 2=GAJ =HH PKCAPDAN, 

EJPAN=HHAHE? ?KILHAIAJP=PEKJ >APSAAJ I333 =Jd I2 EO, =P HA=OP L=NPE=HHU, ATLH=EJAd >U EJOQH=PKN 

>UL=OO =BPAN = DB1nC-DKIKHKC EJPAN=?PEKJ. 'JOQH=PKNO LH=U = BQJd=IAJP=H NKHA EJ PN=JORA?PEKJ 

(126). 'J =ddEPEKJ PK PDA 7IpCI EJOQH=PKN, PDANA EO =JKPDAN KJA (1A-2) EJ PDA 3t KB I OAL=N=PEJC EP 

BNKI PDA 13815D5-C3ED5 ?KILHAT PD=P EO dKSJOPNA=I (127). 3PEHEVEJC PN=JOCAJAO ?KJP=EJEJC I 

OQCCAOPO PD=P PDA LNAOAJ?A KB PDAOA EJOQH=PKNO AJD=J?AO PN=JORA?PEKJ.  KPD KB PDAOA EJOQH=PKNO, 

7IpCI, =Jd 1A-2, =NA >KQJd >U PDA =N?DEPA?PQN=H LNKPAEJ, 1Q(&S), SDKOA LNAOAJ?A OPNAJCPDAJO 

PN=JORA?PEKJ (128).   

2DA NKHA KB PDA LNKIKPAN EJ PN=JORA?PEKJ S=O EHHQOPN=PAd A=NHU KJ, EJ PDA BENOP ?=OA KB 

PN=JORA?PEKJ EJ I. 2DA I1#8 =HHAHA NAOQHPO BNKI = P-AHAIAJP (PN=JOLKO=>HA AHAIAJP) EJOANPEKJ PD=P 

QLKJ EPO AT?EOEKJ NAIKRAd PDA LNKIKPAN. 0AIJ=JPO KB PDA P-AHAIAJP ATEOP EJ PDEO =HHAHA. I1#8 

?KILHAIAJPO I2, EJ OD=NL ?KJPN=OP SEPD I1. 2DA dEBBANAJ?A >APSAAJ I1 =Jd I1#8 EO PDA =>OAJ?A KB 

PDA LNKIKPAN EJ PDA H=PPAN. 2DEO OQCCAOPAd PD=P PDANA EO = LNKIKPAN ?KILAPEPEKJ BA=PQNA EJ 

PN=JORA?PEKJ. -J PDA KJA D=Jd, PDA SEJC =Jd >KdU AJD=J?AN KB I1 =?P LNABANAJPE=HHU KJ I1 (EJ 39C) 

SDAJ EP EO KRAN I2 =Jd KJ PDA KPDAN D=Jd EJ PDA =>OAJ?A KB = LNKIKPAN EJ 39C, PDA AJD=J?ANO =?P 

EJ DB1nC PK NACQH=PA = BQJ?PEKJ=H LNKIKPAN (110). 1Q>OPEPQPEKJ KB PDA I LNKIKPAN SEPD 

DAPANKHKCKQO LNKIKPANO BNKI OARAN=H CAJAO (8Cp70, 5F5, G) EJ PDA ?KJPATP KB PDA I2 =HHAHA ?NA=PAO 

PDA I5F5-70079n. 2DEO =HOK ?KILHAIAJPO PDA  I1#8 =HHAHA, OQCCAOPEJC PD=P =?PER=PEKJ KB LNKIKPANO EJ 

DB1nC IECDP >A = CAJAN=H BA=PQNA KB PDAI (83). 'P EO SAHH AOP=>HEODAd PD=P LNKIKPAN EO = GAU LH=UAN 

AOP=>HEODEJC AJD=J?AN =?PEKJ EJ DB1nC, SEPD LNKIKPAN EJPACNEPU >AEJC PDA GAU BA=PQNA (129, 130). 
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 0A?AJPHU, REOQ=HEV=PEKJ KB PN=JORA?PEKJ QOEJC PN=JOCAJAO EJ HEREJC AI>NUKO KB D. 

m5l1no71CD5B NARA=HAd PD=P EJdAAd PDA LNAdKIEJ=JP NKHA KB EJOQH=PKNO EO PDA OP=>EHEV=PEKJ KB 

DKIKHKC L=ENEJC (140). AHPDKQCD LNKIKPAN ?KILAPEPEKJ D=O >AAJ K>OANRAd EJ OARAN=H ?=OAO KB 

PN=JORA?PEKJ (110, 141, 142), LANBKNIEJC MQ=JPEP=PERA EI=CEJC OQCCAOPO PD=P =O OKKJ =O 

PN=JORA?PEKJ EO EJEPE=PAd, PDA AJD=J?ANO D=RA AMQ=H =??AOO PK PDA LNKIKPAN. A IKdAH EJ SDE?D = 

PN=JO?NELPEKJ DQ>, SEPD OD=NEJC PN=JO?NELPEKJ ?KILKJAJPO EO ?NA=PAd, EO LNKLKOAd PKd=U (140). 

2N=JO?NELPEKJ DQ>O OAAI PK CAJAN=PA OP=>EHEPU dQNEJC AJRENKJIAJP=H =Jd CAJAPE? LANPQN>=PEKJO 

EHHQOPN=PEJC = LKPAJPE=H NKHA BKN PN=JORA?PEKJ (143).  

 

.A0A+32A2'-, 

 

 A OLA?E=H ?=OA EJ SDE?D DB1nC-DKIKHKC EJPAN=?PEKJO D=RA >AAJ dK?QIAJPAd EO 

L=N=IQP=PEKJ. 'J PDEO ?=OA, EJdQ?Ad ALECAJAPE? ?D=JCAO >U DB1nC-DKIKHKC EJPAN=?PEKJO =NA =HOK 

LANLAPQ=PAd PDNKQCD CAJAN=PEKJO. 'P S=O dEO?KRANAd >U AHAT=JdAN  NEJG EJ 1956 OPQdUEJC PDA 

0 HK?QO EJ I=EVA (144, 145). 'J PDA ?=OA KB L=N=IQP=PEKJ, QOQ=HHU, PDANA =NA PSK CAJAPE?=HHU 

EdAJPE?=H =HHAHAO >QP =NA OEIQHP=JAKQOHU dEOPEJ?P ALE=HHAHAO. -JA KB PDAOA ALE=HHAHAO EO =>HA PK 

?KJRANP PDA OA?KJd KJA PK >A EdAJPE?=H =O =J ALE=HHAHA =HOK, dEONQLPEJC HEGA PDEO +AJdAHtO H=S KB 

=HHAHA OACNAC=PEKJ. -JHU =O DAIEVUCKQO KN DAPANKVUCKQO KRAN KPDAN ALE=HHAHAO, EP ?=J ?KJRANP PK 

EPO KNECEJ=H RANOEKJ (146).  

 A PN=dEPEKJ=H AT=ILHA KB L=N=IQP=PEKJ EO PDA 21 HK?QO EJ I=EVA. 2DA 21 CAJA AJ?KdAO = 

PN=JO?NELPEKJ B=?PKN JA?AOO=NU BKN =JPDK?U=JEJ LECIAJP LNKdQ?PEKJ. 2SK ALE=HHAHAO KB PDA 21 

HK?QO =NA PDA BO =Jd B- . 2DA BO HA=dO PK HKS ATLNAOOEKJ KB PDA 21 CAJA =Jd PDA LH=JPO =NA HECDPHU 

LECIAJPAd. 'J ?KJPN=OP, B-  HA=dO PK = DECD ATLNAOOEKJ KB PDA 21 CAJA, =Jd PDA LH=JPO =NA d=NG 

LQNLHA. 5DAJ PDA PSK ALE=HHAHAO =NA PKCAPDAN EJ = DAPANKVUCKQO ?KJBECQN=PEKJ PDA BO D=O PDA 

?=L=?EPU PK ?KJRANP B-  PK BO. ABPANS=Nd, PDEO qJASr BO D=O PDA =>EHEPU PK qL=N=IQP=PAr KPDAN 

=HHAHAO =HOK (147). 2DEO NAMQENAO = 39C-NACQH=PKNU AHAIAJP KJ PDA 5t KB PDA 21 CAJA PD=P ATDE>EPO 

dEBBANAJPE=H IAPDUH=PEKJ HARAHO =O SAHH =O dEBBANAJP JQ?HA=OA DULANOAJOEPEREPU >APSAAJ PDA PSK 

ALE=HHAHAO (148). 2DEO DB1nC-DKIKHKC EJPAN=?PEKJ EO LKPAJPE=HHU IAdE=PAd >U =J 0,A-dALAJdAJP 

IA?D=JEOI OEJ?A EP EJRKHRAO PDA LNKdQ?PEKJ KB OE0,AO BNKI PDA =BKNAIAJPEKJAd 39C-NACQH=PKNU 

AHAIAJP =Jd PDA =?PEKJ KB mop1, =J 0,A-dALAJdAJP 0,A LKHUIAN=OA (FECQNA 16) (149).  
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 .=N=IQP=PEKJ D=O HKJC >AAJ PDKQCDP PK >A = LH=JP-OLA?EBE? LDAJKIAJKJ. 0AH=PERAHU 

NA?AJP L=N=IQP=PEKJ-HEGA LDAJKIAJ= D=RA >AAJ dAO?NE>Ad EJ OARAN=H KNC=JEOIO EJ?HQdEJC IE?A 

=Jd BHEAO. . AHAIAJPO =NA J=PQN=HHU ATEOPEJC PN=JOLKO=>HA AHAIAJPO PD=P =NA dAPA?PAd EJ 

LKLQH=PEKJO KB DBoCop89l1. AHOK, PDAU =NA QOAd PK EJOANP PN=JOCAJAO EJ PDA CAJKIA KB 

DBoCop89l1. 2K NAP=EJ CAJKIA OP=>EHEPU . AHAIAJPO =NA EJ=?PERA EJ PDA CANIHEJA. 2DEO EO =?DEARAd 

>U PAHKIANE? . AHAIAJPO EJOANPAd EJ DAPANK?DNKI=PE? NACEKJO KB PDA PAHKIANAO. 2DNKQCD DB1nC-

DKIKHKC EJPAN=?PEKJO, PAHKIANE? . AHAIAJPO OEHAJ?A DKIKHKCO >AEJC EJ AQ?DNKI=PE? NACEKJO 

(150). AQCQOPEJ dA 4=JOO=U =Jd ?KHHA=CQAO dAIKJOPN=PAd PD=P ?HQOPANO KB . AHAIAJP PN=JOCAJAO 

SANA =>HA PK OEHAJ?A DKIKHKCKQO ?HQOPANO PD=P D=d JK LNEKN =>EHEPU PK ?=QOA OEHAJ?EJC. 2DA H=PPAN 

S=O =>HA PK ?=QOA OEHAJ?EJC PK KPDAN ?HQOPANO, = LDAJKIAJKJ PN=JOIEPPAd BKN =P HA=OP BEBPU 

?KJOA?QPERA CAJAN=PEKJO. 2DEO DB1nC-DKIKHKC EJPAN=?PEKJ EO 0,A-dALAJdAJP =Jd NAMQENAO 

I=PANJ=H EJDANEP=J?A KB LE0,AO PD=P =NA DKIKHKCKQO PK PDA PN=JOCAJAO (151). FQNPDANIKNA, 

CAJAO JA?AOO=NU BKN PDA LNKdQ?PEKJ KB LE0,AO, OQ?D =O B89no, 3EDo66, JE3389n9, =Jd 1E25B79n5, 

=NA JA?AOO=NU BKN L=N=IQP=PEKJ EJ BHEAO (152). 

 

.A'0',%-1#,1'2'4# 1'*#,!',% 

  

 'J PDA L=OP, PN=JOCAJAOEO EJ D. m5l1no71CD5B S=O LANBKNIAd LNAdKIEJ=JPHU >U 

ATLHKEPEJC PN=JOLKO=>HA AHAIAJPO HEGA PDA =BKNAIAJPEKJAd . AHAIAJPO. pC1Sp5) EO KJA KB PDAOA 

RA?PKNO PD=P ?KJP=EJAd =O = NALKNPAN = RANOEKJ KB PDA G89D5 CAJA J=IAd m9n9-G89D5, H=?GEJC PDA 

I=FKNEPU KB PDA 39C-NACQH=PKNU AHAIAJPO BKN SEHd-PULA CAJA ATLNAOOEKJ. 2DEO HA=dO PK = dKOA-

OAJOEPERA AUA LECIAJP=PEKJ. FKN AT=ILHA, SEHd-PULA BHEAO D=RA d=NG NAd AUAO, =Jd PDA BHEAO 

?KJP=EJEJC HKOO-KB-BQJ?PEKJ =HHAHAO KB G89D5 D=RA SDEPA AUAO. 2N=JOBKNIAd BHEAO SEPD PN=JOCAJAO 

?KJP=EJEJC m9n9-G89D5 dEOLH=U KN=JCA AUA ?KHKN EJ KJA ?KLU KB PDA PN=JOCAJA. 2DA JQI>AN KB 

?KLEAO =Jd AUA LECIAJP=PEKJ ?=J >A ?KJOEdANAd =O LNKLKNPEKJ=H R=NE=>HAO. AO = NAOQHP, AUA ?KHKN 

CAPO d=NGAN SEPD =ddEPEKJ=H ?KLEAO. 'J ?KJPN=OP SEPD PDA ATLA?P=PEKJO, SDAJ PDEO RA?PKN ?KJP=EJAd 

= LEA?A KB NACQH=PKNU D,A BNKI PDA 5n7B19l54 HK?QO PDA AUA ?KHKN EJ BHEAO DKIKVUCKQO BKN PDA 

PN=JOCAJA S=O HECDPAN PD=J EJ PDA DAPANKVUCKQO (FECQNA 17). 2DA OEHAJ?EJC KB m9n9-G89D5 

ATLNAOOEKJ EO LNKTEIEPU-dALAJdAJP, PDA ?HKOAN PDA PN=JOCAJAO =NA PDA OPNKJCAN PDA ABBA?P EO =Jd 

=HOK, dALAJdO KJ PDA ?DNKIKOKI=H HK?=PEKJ (153, 154). 2DEO LDAJKIAJKJ EO J=IAd L=ENEJC-

OAJOEPERA OEHAJ?EJC.  
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.=ENEJC-OAJOEPERA OEHAJ?EJC D=O >AAJ dAO?NE>Ad PKd=U BKN OARAN=H HK?E.  AOEdAO 5n7B19l54, 

BN=CIAJPO BNKI polI8om5oD93, 5C31B7oD, 5F5n-C;9pp54, S5H 3om2C B54E354 =Jd PDA M3p 

EJOQH=PKN, =NA OKIA KB PDAI PD=P ?=J EJdQ?A L=ENEJC-OAJOEPERA OEHAJ?EJC. +=JU KB PDAOA 

BN=CIAJPO ?KJP=EJ =P HA=OP KJA .KHU?KI> NAOLKJOA AHAIAJP (.0#), >QP JKP =HH KB PDAI. .0#O 

=NA 39C-NACQH=PKNU AHAIAJPO PD=P ?=J NA?NQEP ?KILHATAO ?KJP=EJEJC LNKPAEJO KB PDA .KHU?KI> 

CNKQL. 'J PDA .0#-?KJP=EJEJC BN=CIAJPO, L=ENEJC-OAJOEPERA OEHAJ?EJC EO =BBA?PAd >U IQP=PEKJO EJ 

CAJAO KB PDA .KHU?KI> CNKQL EJ ?ANP=EJ EJOANPEKJ OEPAO, OQCCAOPEJC PD=P PDA ?DNKIKOKI=H 

AJRENKJIAJP EO = ?NQ?E=H =OLA?P BKN PDA OEHAJ?EJC (154p157).  

 2ULE?=H BA=PQNAO KB L=ENEJC-OAJOEPERA OEHAJ?EJC =NA PDA EJRKHRAIAJP KB LDUOE?=H DB1nC-

DKIKHKC EJPAN=?PEKJ, PDA LNKL=C=PEKJ KB OEHAJ?EJC PDNKQCD OARAN=H CAJAN=PEKJO, =Jd PDA 

OLNA=dEJC KB OEHAJ?EJC EJ ?DNKI=PEJ KJ >KPD OEdAO KB PDA .0# (158). 'JPAN?DNKIKOKI=H 

EJPAN=?PEKJO EJRKHREJC .0#O D=RA >AAJ dAPA?PAd (159p162) BKN AT=ILHA dQNEJC PDA A=NHU 

dARAHKLIAJP KB D. m5l1no71CD5B PK AOP=>HEOD NALNAOOERA CAJA ATLNAOOEKJ dKI=EJO (163). 

DQNEJC H=PAN OP=CAO KB dARAHKLIAJP, ?DNKI=PEJ HKKLEJC HA=dEJC PK =?PER=PEKJ KB CAJA ATLNAOOEKJ 

NAMQENAO .0#O, OKIAPDEJC K>OANRAd =HOK dQNEJC JAQN=H dEBBANAJPE=PEKJ EJ I=II=HO (164).  

 

 

!-,!*3D',% 0#+A0)1 

 

 A LHAPDKN= KB H=UANO EO GJKSJ PK >A =??KQJP=>HA BKN KNC=JEVEJC =Jd NACQH=PEJC PDA 

CAJKIA. -JA KB PDAI, DB1nC-DKIKHKC EJPAN=?PEKJO, SDE?D D=RA >AAJ EdAJPEBEAd OEJ?A 1954, 

=LLA=N PK >A SEdAOLNA=d EJ =JEI=HO, LH=JPO, =Jd BQJCE (165, 166). 1ARAN=H OPQdEAO =NA dAO?NE>EJC 

PDEO SEdA-R=NEAPU KB EJPAN=?PEKJO PD=P =BBA?P CAJA ATLNAOOEKJ PDNKQCD dERANOA IKHA?QH=N 

IA?D=JEOIO. +B1nC-DKIKHKC EJPAN=?PEKJO =NA B=?EHEP=PAd AEPDAN PDNKQCD dENA?P ?DNKI=PEJ 

EJPAN=?PEKJO KN ARAJ PDNKQCD 0,A-dALAJdAJP IA?D=JEOIO. #HAIAJPO OQ?D =O LNKIKPANO, 

EJOQH=PKNO, =Jd =N?DEPA?PQN=H LNKPAEJO =LLA=N PK >A ?NEPE?=H BKN PN=JORA?PEKJ >QP EJ PDA I=FKNEPU 

KB PDA ?=OAO, PDAU BQJ?PEKJ EJ dEBBANAJP S=UO (86, 167). FQPQNA NAOA=N?D P=GEJC =dR=JP=CA KB 

CAJKIA AdEPEJC PA?DJKHKCEAO, MQ=JPEP=PERA EI=CEJC, =Jd PDA QOA KB JKJ-PN=dEPEKJ=H IKdAHO SEHH 

AJ=>HA QO PK dN=S LNEJ?ELHAO KJ PDA IKHA?QH=N BKQJd=PEKJO =O SAHH =O, PDA >EKHKCE?=H OECJEBE?=J?A 

KB PN=JORA?PEKJ.   
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DBoCop89l1 291Bm9p5C  

 

DQNEJC IU PDAOEO, ' =ddNAOOAd PDA MQAOPEKJ KB DKS I=HAO =Jd BAI=HAO dAOLEPA OD=NEJC 

=HIKOP PDA O=IA CAJKIA, =NA =>HA PK LNKdQ?A I=JU OATQ=HHU dEIKNLDE? LDAJKPULAO. 

DEBBANAJ?AO =NA K>OANRAd >KPD KJ DKS PDA =JEI=HO HKKG, >AD=RA, =Jd BQJ?PEKJ. 2Kd=U KQN 

QJdANOP=JdEJC EO BQAHAd >U K>OANR=PEKJO EJ = R=NEAPU KB OLA?EAO OQCCAOPEJC PD=P OATQ=HHU 

dEIKNLDE? LDAJKPULAO dANERA BNKI OAT->E=OAd CAJA ATLNAOOEKJ L=PPANJO. 2DAOA L=PPANJO =NA 

CKRANJAd >U IAI>ANO KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DEAO (48). 0A?AJP K>OANR=PEKJO EJdE?=PA 

PD=P PDA IAI>ANO KB PDAOA DEAN=N?DEAO ?KJPNKH CAJAO PD=P dEOLH=U OAT->E=OAd ATLNAOOEKJ PDNKQCD 

EJdALAJdAJP >N=J?DAO, OKIA KB SDE?D =NA H=NCAHU QJGJKSJ (43, 44).   

'P EO = OD=NAd REAS PD=P EJRAOPEC=PEJC JKJ-PN=dEPEKJ=H OLA?EAO SEHH ATL=Jd KQN 

QJdANOP=JdEJC KB DKS HEBA BQJ?PEKJO =Jd ARKHRAO. &ANA ' =I ATLHKEPEJC = OEILHA =Jd 

?KJOLE?QKQO LECIAJP=PEKJ L=PPANJ LNAOAJP EJ I=HAO KB D. 291Bm9p5C. 2DEO LECIAJP=PEKJ L=PPANJ 

EO NALNAOAJPAd =O = >H=?G OLKP EJ PDA =JPANEKN =Jd dEOP=H L=NP KB PDA SEJC =Jd LKPAJPE=HHU, =?PO =O 

= OATQ=H ?KIIQJE?=PEKJ OECJ=H (FECQNA 18).  

 

 

FECQNA 18. AdQHP I=HA (HABP) =Jd BAI=HA (NECDP) KB D. 291Bm9p5C. 1ATQ=HHU dEIKNLDE? 

LECIAJP=PEKJ ?=J >A K>OANRAd >KPD KJ PDA SEJC =Jd KJ PDA =>dKIAJ. (OKQN?A: ,E?KH=O %KILAH) 

  

'J I=HAO, dQNEJC LQL=H dARAHKLIAJP, PDEO LECIAJP=PEKJ L=PPANJ EO LNABECQNAd >U PDA 

ATLNAOOEKJ KB PDA CAJA I5lloG (I) (FECQNA 19A- ). AHPDKQCD I LNA?EOA BQJ?PEKJ EJ LECIAJP=PEKJ 

EO QJGJKSJ, EP EO JA?AOO=NU BKN PDA >H=?G LECIAJP PK CAP LNKdQ?Ad. 'J PDA BAI=HA LQL=H SEJC, I 
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Abstract. 1AT->E=OAd CAJA ATLNAOOEKJ EJ =JEI=HO EO CAJAN=HHU ?KJPNKHHAd >U PDA OKI=PE? OAT-

dAPANIEJ=PEKJ DEAN=N?DEAO. 'J PDA dARAHKLEJC DBoCop89l1 291Bm9p5C SEJC, PDA 6-HEJGAd CAJA 

I5lloG EO ATLNAOOAd EJ I=HAO EJ = OLKP L=PPANJ PD=P EO ?KJPNKHHAd >U PDA CpoD AJD=J?AN, >QP PDA 

KNECEJ KB I5lloG OAT->E=OAd ATLNAOOEKJ EO QJGJKSJ. &ANA SA BEJd PD=P = BQJ?PEKJ=H EJPAN=?PEKJ 

>APSAAJ DKIKHKCKQO I5lloG =HHAHAO OEHAJ?AO OLA?EBE?=HHU PDA CpoD AJD=J?AN, SDE?D EO PDANABKNA 

=?PERA EJ I=HAO (67) >QP JKP EJ BAI=HAO (66), EJdALAJdAJPHU KB PDA OAT-dAPANIEJ=PEKJ 

DEAN=N?DU. 5A ODKS PD=P PDA ?DNKI=PEJ =N?DEPA?PQN=H LNKPAEJ +Kd(IdC4) EO NAMQENAd BKN PDA 

DKIKHKCKQO-dALAJdAJP OEHAJ?EJC KB I5lloG =Jd BKN PDA OAT->E=OAd ATLNAOOEKJ KB KPDAN 6-HEJGAd 

CAJAO EJ PDA >N=EJ. -QN NAOQHPO dAIKJOPN=PA PD=P DB1nC-DKIKHKC EJPAN=?PEKJO ?KJPNE>QPA PK PDA 

OATQ=HHU dEIKNLDE? NACQH=PEKJ KB 6-HEJGAd CAJAO. 
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Main text. 1ATQ=H dEIKNLDEOI EJ IKNLDKHKCU, LDUOEKHKCU, =Jd >AD=REKN EO LANR=OERA EJ 

=JEI=HO. 1AT->E=OAd CAJA ATLNAOOEKJ L=PPANJO, dALHKUAd dQNEJC AI>NUKJE? KN =dQHP 

dARAHKLIAJP, dENA?P PDA BKNI=PEKJ KB PDAOA LDAJKPULE? OAT-OLA?EBE? dEBBANAJ?AO (48). 'P EO SAHH 

AOP=>HEODAd PD=P PDA PN=JO?NELPEKJ=H NACQH=PKNO KB PDA OKI=PE? OAT-dAPANIEJ=PEKJ DEAN=N?DEAO 

dENA?PHU ?KJPNKH OATQ=HHU dEIKNLDE? CAJA NACQH=PEKJ (25, 48, 168). 7AP, PDA dEBBANAJP PEANO KB 

PDAOA DEAN=N?DEAO OAAI PK ?KJPNE>QPA PK PDEO ?KJPNKH PDNKQCD = R=NEAPU KB NACQH=PKNU IA?D=JEOIO 

(25, 43, 44, 48, 168p170). 2K >APPAN QJdANOP=Jd PDA IKHA?QH=N IA?D=JEOIO CKRANJEJC OATQ=HHU 

dEIKNLDE? CAJA NACQH=PEKJ, SA AT=IEJAd PDA dEIKNLDE? NACQH=PEKJ KB PDA I5lloG (I) CAJA EJ D. 

291Bm9p5C, = OLA?EAO PD=P D=O ARKHRAd = I=HA-OLA?EBE? SEJC LECIAJP=PEKJ OLKP (FECQNA 20A) 

(171, 172). DQNEJC H=PA LQL=H SEJC dARAHKLIAJP EJ D. 291Bm9p5C I=HAO, 7AHHKS OL=PE=H 

dEOPNE>QPEKJ LNABECQNAO PDA =dQHP LECIAJP=PEKJ OLKP (FECQNA 20 ). 'J BAI=HAO, KJHU = D=JdBQH KB 

?AHHO LNKdQ?A 7AHHKS, BKNIEJC = PULE?=H dKPPAd, OPK?D=OPE? L=PPANJ (FECQNA 20D). A??KNdEJCHU, 

=HIKOP JK LECIAJP=PEKJ L=PPANJ =LLA=NO EJ =dQHP BAI=HAO (FECQNA 20!). 5A BENOP AT=IEJAd PDA 

?KJPNE>QPEKJ KB PDA PKL PEAN KB PDA OKI=PE? OAT-dAPANIEJ=PEKJ DEAN=N?DU, SDE?D EJEPE=PAO =Jd 

AOP=>HEODAO BAI=HA EdAJPEPU EJ = ?AHH-=QPKJKIKQO I=JJAN EJ DBoCop89l1 (21), PK PDA NACQH=PEKJ 

KB I EJ D. 291Bm9p5C. FKN PDEO, SA BAIEJEVAd PDA I=HA SEJC >U KRANATLNAOOEJC S5H-l5D81l (SHl), 

=Jd, ?KJRANOAHU, SA I=O?QHEJEVAd PDA BAI=HA SEJC >U GJK?GEJC-dKSJ DB1nC6oBm5B (DB1) 

ATLNAOOEKJ, QOEJC = SEJC-OLA?EBE? dNERAN (173). 'J >KPD ?=OAO, PDEO NAOQHPAd EJ = IKdEBE?=PEKJ KB 

PDA SEJC LECIAJP=PEKJ L=PPANJ (FECQNA 20#, %, FECQNA 21), NARA=HEJC PDA ?KJRANOEKJ KB PDA ?AHHOt 

OATQ=H EdAJPEPU. 1QNLNEOEJCHU, DKSARAN, EJ >KPD OEPQ=PEKJO, PDA OL=PE=H L=PPANJ KB 7AHHKS S=O JKP 

=HPANAd =Jd I=EJP=EJAd EPO OAT-OLA?EBE? ATLNAOOEKJ (FECQNA 20F, &). 2DA ABBA?PO KJ LECIAJP=PEKJ 

LNAOQI=>HU NAOQHP BNKI PDA IKdEBE?=PEKJ KB ATLNAOOEKJ KB CAJAO KPDAN PD=J I PD=P =NA EJRKHRAd 

EJ SEJC OLKP BKNI=PEKJ (171, 173). 2DAOA NAOQHPO OQCCAOP PD=P PDA OKI=PE? OAT-dAPANIEJ=PEKJ 

DEAN=N?DU dKAO JKP ?KJPNKH PDA OATQ=HHU dEIKNLDE? NACQH=PEKJ KB I EJ D. 291Bm9p5C SEJC.  
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OAMQAJ?AO KB PDA CAJA. 5A =HOK =ddAd = mC85BBI NALKNPAN EJ BN=IA SEPD PDA OA?KJd ATKJ KB I 

PK B=?EHEP=PA PDA dAPA?PEKJ KB PDA LNKPAEJ LNKdQ?P (FECQNA 22A). 5A PDAJ EJOANPAd PDEO 

I::mC85BBI25;2 NALKNPAN ?KJOPNQ?P KJ PDA 6 ?DNKIKOKIA EJ = D. m5l1no71CD5B I IQP=JP. 5A 

=JPE?EL=PAd PD=P PDA OLKP L=PPANJO K>OANRAd EJ D. 291Bm9p5C KN D. m5l1no71CD5B SKQHd dEBBAN 

OHECDPHU >A?=QOA KB PDA dERANCAJ?A EJ PDA OL=PE=H dEOPNE>QPEKJ KB = DB1nC-NACQH=PKN =?PEJC KJ PDA 

CpoD AJD=J?AN (173). ,ARANPDAHAOO, PDA I::mC85BBI25;2 ?KJOPNQ?P BQHHU NAO?QAd PDA I IQP=JP 

LDAJKPULA EJ D. m5l1no71CD5B, dAIKJOPN=PEJC EPO BQHH BQJ?PEKJ=HEPU (FECQNA 23!-#). 5A PDAJ 

AT=IEJAd PDA dEOPNE>QPEKJ KB 7AHHKS::I!DANNU LNKdQ?P EJ PDA SEJC KB BNAODHU AIANCAd =dQHPO. 

'J DAIEVUCKQO (67) I=HAO, 7AHHKS::I!DANNU EO LNKdQ?Ad IKdAN=PAHU PDNKQCDKQP PDA SEJC =Jd 

=P DECDAN HARAHO EJ PDA OLKP =NA=, =O ATLA?PAd  (FECQNA 22 ). 2DEO L=PPANJ, DANA=BPAN dAO?NE>Ad =O 

= OLKPPAd L=PPANJ, EO OEIEH=N PK PDA =?PEREPU KB PDA OQI KB PDA G9n7 =Jd CpoD AJD=J?ANO EJ D. 

m5l1no71CD5B (172). 'J DAPANKVUCKQO BAI=HAO, I::mC85BBI25;2 dNKRA OLKPPAd ATLNAOOEKJ (FECQNA 

22!), OEIEH=NHU PK DAIEVUCKQO I=HAO, =J K>OANR=PEKJ ?KJOEOPAJP SEPD KQN NAOQHP SEPD PDA CpoD 

AJD=J?AN NALKNPAN EJ D. 291Bm9p5C (OAA FECQNA 23 ). 1QNLNEOEJCHU, EJ D. m5l1no71CD5B 

DKIKVUCKQO (66) BAI=HAO, 7AHHKS::I!DANNU EO dEOPNE>QPAd QJEBKNIHU PDNKQCDKQP PDA SEJC, 

>QP JK OLKPPAd ATLNAOOEKJ EO dAPA?PAd (FECQNA 22D). 2K ?KIL=NA MQ=JPEP=PERAHU PDA dACNAA KB 

OLKPPAd ATLNAOOEKJ >APSAAJ CAJKPULAO SA dAREOAd = 1LKPPAd-#TLNAOOEKJ-'JdAT (1.#.'.), SDE?D 

IA=OQNAO PDA IA=J EJPAJOEPU KB NALKNPAN ATLNAOOEKJ EJ PDA OLKP =NA= NAH=PERA PK PDA IA=J EJPAJOEPU 

EJ = LKOPANEKN NACEKJ KB PDA SEJC (FECQNA 22#). 'J BHEAO DKIKVUCKQO BKN PDA PN=JOCAJA, PDA 1.#.'. 

EO ?HKOA PK 1 SDEHA EJ DAIE-/DAPANKVUCKQO EJdEREdQ=HO EP EO >1.5 (FECQNA 22F). 2DA dEBBANAJ?A EJ 

OLKPPAd ATLNAOOEKJ >APSAAJ DAIE-/DAPANKVUCKQO =Jd DKIKVUCKQO EJdEREdQ=HO EO NAIEJEO?AJP KB 

dKO=CA ?KILAJO=PEKJ LDAJKIAJ= =Jd ?KQHd NAOQHP BNKI OEIEH=N NACQH=PKNU IA?D=JEOIO PD=P 

?KILAJO=PA BKN PDA EI>=H=J?A KB PDA 6-HEJGAd CAJAO ATLNAOOEKJ HARAHO >APSAAJ OATAO (174). 2K 

ATLHKNA PDEO LKOOE>EHEPU, SA EJOANPAd PDA I::mC85BBI25;2 NALKNPAN ?KJOPNQ?P KJ dEBBANAJP 

=QPKOKIAO (?DNKIKOKIAO '' KN ''') =Jd ?=H?QH=PAd PDA 1.#.'. BKN DAPANK- =Jd DKIKVUCKQO BHEAO. 

0AC=NdHAOO KB PDA OAT KB PDA EJdEREdQ=HO, ?DNKIKOKI=H EJOANPEKJO, KN RA?PKN >=?G>KJA, 

I::mC85BBI25;2 dNKRA OLKPPAd ATLNAOOEKJ SDAJ EP S=O DAPANKVUCKQO, =Jd QJEBKNI SEJC 

ATLNAOOEKJ SDAJ EP S=O DKIKVUCKQO (FECQNA 22F, FECQNA 23F). 2KCAPDAN, PDAOA NAOQHPO NQHAd 

KQP PD=P PDA OEHAJ?EJC KB I OLKPPAd ATLNAOOEKJ EO ?KJPNKHHAd >U BAI=HA-OLA?EBE? NACQH=PKNO. 

'JOPA=d, PDAU OQCCAOP PD=P = NACQH=PKNU IA?D=JEOI ?KIIKJ PK >KPD OATAO =Jd NAHUEJC KJ HK?QO 

?KLU JQI>AN dEBBANAJ?A ?KJPNKHO PDA OLKP L=PPANJ OEHAJ?EJC. 
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2K PAOP SDAPDAN PDA =>OKHQPA ?KLU JQI>AN EJBHQAJ?AO I NACQH=PEKJ EJ PDA SEJC, SA 

IA=OQNAd PDA OLKPPAd ATLNAOOEKJ L=PPANJ KB 7AHHKS::I!DANNU SEPD PSK PN=JOCAJAO EJOANPAd EJ = 

DB1nC-DAPANKVUCKQO ?KJBECQN=PEKJ KJ ?DNKIKOKIAO '' =Jd ''', =Jd ?KIL=NAd EP SEPD PDA L=PPANJ 

K>OANRAd EJ DAPANKVUCKQO KN DKIKVUCKQO OEPQ=PEKJO BKN A=?D EJOANPEKJ. 5DAJ PDA PN=JOCAJAO 

=NA LNAOAJP EJ PSK ?KLEAO EJOANPAd KJ dEBBANAJP =QPKOKIAO, PDAU dNKRA = OLKPPAd ATLNAOOEKJ 

L=PPANJ, EJ >KPD OATAO, OEIEH=N PK AEPDAN KB PDA DAPANKVUCKQO PN=JOCAJAO, >QP EJ OD=NL ?KJPN=OP 

SEPD PDA OEHAJ?EJC K>OANRAd SDAJ PDA PN=JOCAJAO =NA EJ DKIKVUCKQO ?KJBECQN=PEKJO (FECQNA 

22F). 5A ?KJ?HQdAd BNKI PDEO ATLANEIAJP PD=P PDA OEHAJ?EJC KB PDA I OLKP L=PPANJ EO JKP OPNE?PHU 

dQA PK = dKOA-ABBA?P. 'JOPA=d, PDA NAOQHPO OQCCAOP PD=P PDA PN=JOCAJAO EJPAN=?P BQJ?PEKJ=HHU PK 

IAdE=PA PDA OEHAJ?EJC =Jd PD=P PDAU ?=J EJPAN=?P KJHU SDAJ PDAU =NA KJ PDA O=IA ?DNKIKOKIA. 

2K PAOP PDEO EdA=, SA EJOANPAd PDA I::mC85BBI25;2 PN=JOCAJA =P PSK dEOPEJ?P OEPAO KJ PDA 6 

?DNKIKOKIA, OAL=N=PAd >U Y5+>, =Jd SA PAOPAd PDAEN ?KI>EJAd NACQH=PKNU =?PEREPU EJ PDA 

BAI=HA SEJC EJ dEBBANAJP ?KJBECQN=PEKJO. AO ATLA?PAd, BAI=HAO DAPANKVUCKQO BKN A=?D PN=JOCAJA 

ATDE>EPAd = OLKPPAd L=PPANJ, SDEHA DKIKVUCKQO BAI=HAO dEd JKP (FECQNA 23%). 0AI=NG=>HU, 

SDAJ PDA PSK ?KLEAO =NA =P dEBBANAJP LKOEPEKJO KB PDA O=IA ?DNKIKOKIA EJ DB1nC, KN EJ 39C KJ 

PDA O=IA ?DNKI=PEd, PDA OLKPPAd ATLNAOOEKJ EO OEHAJ?Ad, >QP JKP =O OPNKJCHU =O EJ PDA 

DKIKVUCKQO ?KJBECQN=PEKJO (FECQNA 23%). AHPKCAPDAN, PDAOA NAOQHPO EJdE?=PA PD=P = BQJ?PEKJ=H 

EJPAN=?PEKJ >APSAAJ DKIKHKCKQO ?KLEAO KB PDA PN=JOCAJAO IAdE=PAO PDA OEHAJ?EJC KB PDA OLKP 

L=PPANJ. 2DA OEHAJ?EJC ?=J KJHU K??QN SDAJ PDA PN=JOCAJAO =NA KJ PDA O=IA ?DNKIKOKIA =Jd EO 

I=TEI=H SDAJ PDAU K??QLU DKIKHKCKQO LKOEPEKJO KJ PDA ?DNKIKOKIA L=EN. 2DANABKNA, SA 

OQCCAOP PD=P = NACQH=PKNU DB1nC-DKIKHKC EJPAN=?PEKJ ?KJPNKHO PDA OATQ=HHU dEIKNLDE? NACQH=PEKJ 

KB I EJ D. 291Bm9p5C SEJC. 1EJ?A I EO 6-HEJGAd, PDA DB1nC-DKIKHKC-dALAJdAJP OEHAJ?EJC KB PDA 

OLKP L=PPANJ ?=J KJHU K??QN EJ BAI=HAO, SDE?D ?=NNU PSK 6 ?DNKIKOKIAO.  

5A PDAJ SKJdANAd EB PDA DB1nC-DKIKHKC EJPAN=?PEKJO EJRKHRAd EJ PDA OATQ=HHU dEIKNLDE? 

NACQH=PEKJ KB PDA OLKP L=PPANJ =HOK =BBA?P KPDAN OAT->E=OAd ATLNAOOEKJ L=PPANJO KB I. 5A, 

PDANABKNA, AT=IEJAd PDA I=HA-OLA?EBE? ATLNAOOEKJ KB I EJ PDA =dQHP LKOPANEKN =>dKIEJ=H OACIAJP 

(175). A I 2o4I AJD=J?AN, =dF=?AJP PK PDA G9n7 AJD=J?AN (FECQNA 22A) =Jd PD=P NA?AERAO EJdENA?P 

EJLQPO BNKI PDA OAT-dAPANIEJ=PEKJ DEAN=N?DU, dENA?PO PDEO I=HA-OLA?EBE? ATLNAOOEKJ L=PPANJ (42). 

5A ?KIL=NAd PDA NALKNPAN =?PEREPU KB PDA I::mC85BBI25;2 PN=JOCAJA EJOANPAd KJ PDA 6 

?DNKIKOKIA EJ DAIEVUCKQO I=HAO, DAPANK- =Jd DKIKVUCKQO BAI=HAO (FECQNA 23&-)). AO 

ATLA?PAd, SA K>OANRAd =J EJPAJOA 7AHHKS::I!DANNU OECJ=H EJ I=HA LKOPANEKN OACIAJPO.  U 
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?KJPN=OP, 7AHHKS::I!DANNU EJPAJOEPU S=O RANU HKS EJ BAI=HAO, >KPD EJ DAPANK- =Jd DKIKVUCKQO 

BHEAO. 2DEO NAOQHP NARA=HO PD=P PDA BAI=HA-OLA?EBE? OEHAJ?EJC KB I ATLNAOOEKJ IAdE=PAd >U DB1nC-

DKIKHKC EJPAN=?PEKJO EO NAOPNE?PAd PK PDA OLKP L=PPANJ =Jd LNAOQI=>HU KJHU =BBA?PO PDA CpoD 

AJD=J?AN =?PEREPU. 

2K HK?=HEVA PDA OAMQAJ?AO EJRKHRAd EJ PDA OAT->E=OAd OLKPPAd ATLNAOOEKJ L=PPANJ, SA BENOP 

NAdQ?Ad PDA I25;2 NACEKJ PK = I10;2 BN=CIAJP (FECQNA 25A). 2DEO BN=CIAJP EJOANPAd KJ =J 

=QPKOKIA NAO?QAd = I D. 291Bm9p5C IQP=JP (FECQNA 25 , !, D, F, *, ,). 'ILKNP=JPHU, I=HAO 

DAPANKVUCKQO BKN PDA PN=JOCAJA dEOLH=U =J EJ?NA=OAd SEJC LECIAJP=PEKJ OLKP EJPAJOEPU ?KIL=NAd 

PK PDA DKIKVUCKQO EJdEREdQ=HO, SDEHA PDA KRAN=HH SEJC LECIAJP=PEKJ HARAH EO JKP =BBA?PAd 

(FECQNA 25D, &, F, (). 2DEO NAOQHP ODKSO PD=P ?=NNUEJC = OEJCHA ?KLU KB I I=PPANO BKN OAPPEJC PDA 

D. 291Bm9p5C I=HA SEJC OLKP EJPAJOEPU. !KNNAOLKJdEJCHU, EJ >KPD OATAO, PDA 7AHHKS L=PPANJ EO 

BAI=HA-HEGA EJ BHEAO DKIKVUCKQO BKN PDA PN=JOCAJA =Jd >A?KIAO I=HA-HEGA EJ DAPANKVUCKQO 

EJdEREdQ=HO (FECQNA 25#, %, ', ), +, -). 2DAOA NAOQHPO EJdE?=PA PD=P PDA I10;2 BN=CIAJP ?KJP=EJO 

=HH PDA JA?AOO=NU NACQH=PKNU EJBKNI=PEKJ BKN PDA J=PERA I ATLNAOOEKJ, EJ?HQdEJC PDA OATQ=HHU 

dEIKNLDE? NACQH=PEKJ EJ PDA OLKP L=PPANJ. 5A QOAd PDEO I10;2 BN=CIAJP EJ D. m5l1no71CD5B, 

=ddEJC = mC85BBI NALKNPAN EJ BN=IA SEPD PDA OA?KJd ATKJ KB I (FECQNA 24A). 2DA I::mC85BBI10;2 

?KJOPNQ?P >AD=RAd HEGA PDA I::mC85BBI25;2 >KPD EJ DAPANK- =Jd DKIKVUCKQO ?KJBECQN=PEKJO 

(FECQNA 24 , !). 0AI=NG=>HU, SA K>P=EJAd PDA O=IA NAOQHPO SEPD = ?KJOPNQ?P ?KJP=EJEJC KJHU I 

NACQH=PKNU OAMQAJ?AO KB PDA I10;2 (5t =Jd EJPNKJ), ODKSEJC PD=P PDA I PN=JO?NELP KN ATKJE? 

OAMQAJ?AO =NA JKP JA?AOO=NU BKN PDA DKIKVUCKQO-dALAJdAJP OEHAJ?EJC (FECQNA 25.-2). 5A PDAJ 

dAHAPAd PDA EJPNKJ BNKI I::mC85BBI10;2 (FECQNA 24D) PK =OOAOO EPO ?KJPNE>QPEKJ PK PDA OLKPPAd 

ATLNAOOEKJ L=PPANJ. 5DEHA I::mC85BBI10;2Δ9nDBon =Jd I::mC85BBI10;2 dNERA = OEIEH=N ATLNAOOEKJ 

L=PPANJ SDAJ PDAU =NA LNAOAJP =O = OEJCHA ?KLU (FECQNA 24 , #, %), SA BKQJd PD=P PDA 

DKIKVUCKQO-dALAJdAJP OEHAJ?EJC EO HKOP SDAJ PDA I EJPNKJ EO IEOOEJC (FECQNA 24!, F, %). 2DEO 

NAOQHP NARA=HO PD=P PDA I EJPNKJ EO JA?AOO=NU BKN PDA DKIKVUCKQO-dALAJdAJP OEHAJ?EJC KB PDA 

OLKPPAd ATLNAOOEKJ =Jd LNAOQI=>HU OEHAJ?AO PDA =?PEREPU KB PDA I CpoD AJD=J?AN. 

 

&=REJC EdAJPEBEAd PD=P BQJ?PEKJ=H DB1nC-DKIKHKC EJPAN=?PEKJO OD=LA PDA OATQ=HHU 

dEIKNLDE? NACQH=PEKJ KB PDA OLKPPAd L=PPANJ, SA OKQCDP PK ?D=N=?PANEVA PDA B=?PKNO EJRKHRAd EJ 

PDA DKIKVUCKQO-dALAJdAJP OEHAJ?EJC KB I. 2DANABKNA, SA N=J = CAJAPE? O?NAAJ EJ D. 

m5l1no71CD5B, QOEJC =R=EH=>HA =HHAHAO KN 0,AE HEJAO BKN CAJAO PD=P D=RA >AAJ LNAREKQOHU 

=OOK?E=PAd SEPD DB1nC-DKIKHKC NACQH=PKNU EJPAN=?PEKJO, HKKGEJC BKN ?=JdEd=PAO PD=P dEONQLP PDA 

DKIKVUCKQO-dALAJdAJP OEHAJ?EJC KB PDA I::mC85BBI25;2tO OLKPPAd ATLNAOOEKJ L=PPANJ (2=>HA 1). 
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2DA KJHU ?=JdEd=PA CAJA PD=P QLKJ GJK?G-dKSJ SEPD PSK EJdALAJdAJP 0,AE HEJAO =BBA?PAd PDA 

I::mC85BBI25;2 OAT->E=OAd ATLNAOOEKJ S=O mo4(m474) (FECQNA 24&-(, FECQNA 27A). 5A 

?KJBENIAd PDEO NAOQHP >U GJK?GEJC dKSJ mo4(m474) EJ D. 291Bm9p5C BAI=HA SEJC, SDE?D 

NAOQHPAd EJ = I=HA-HEGA 7AHHKS L=PPANJ (FECQNA 24)-+). 2DAOA NAOQHPO NARA=HAd PD=P mo4(m474) 

EO NAMQENAd BKN PDA DB1nC-DKIKHKC-dALAJdAJP OEHAJ?EJC KB PDA I CpoD =?PEREPU. 1EJ?A +Kd(IdC4) 

EO EJRKHRAd EJ ?DNKI=PEJ =N?DEPA?PQNA =Jd AJD=J?AN >HK?GEJC (76, 84, 176), SA OLA?QH=PA PD=P EP 

IAdE=PAO PDA EJPAN=?PEKJO >APSAAJ DKIKHKCKQO I =HHAHAO, LKOOE>HU >NEdCEJC PKCAPDAN PDA CpoD 

AJD=J?ANO =Jd PDA EJPNKJO (FECQNA 26). 
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>U 0,A-OAM EJ = JAQNKJ=H dNERAN (nCI2-G1l4) HEJA, = ,AS-)NA9 HEJA =C=EJOP mo4(m474) =Jd 

PDA ?NKOO >APSAAJ PDAI (B). FKNPU-KJA CAJAO D=RA = ?KIIKJ OAT->E=OAd ATLNAOOEKJ EJ PDA PSK 

L=NAJP=H HEJAO, 15 KB SDE?D =NA 6-HEJGAd. 1ET KB PDAOA 15 CAJAO >A?KIA IKJKIKNLDE? QLKJ 

mo4(m474) GJK?GdKSJ (C). 0,A HARAHO (F.)+) ODKS PD=P GJK?GEJC-dKSJ mo4(m474) dKAO 

JKP =HPAN PDA ATLNAOOEKJ KB SHl KN DB1, PDA B=?PKNO PD=P EJEPE=PA OAT dAPANIEJ=PEKJ, KN PDA ATLNAOOEKJ 

KB PDA 4CH-NACQH=PAd 6-HEJGAd CAJA, /p3 (D).  2DA BKHd dEBBANAJ?A >APSAAJ OATAO =NA EJdE?=PAd 

BKN A=?D CAJKPULA, =Jd PDA OP=PEOPE?=H OECJEBE?=J?A EO EJdE?=PAd >U PDA M R=HQAO KJ PKL KB PDA 

ATLNAOOEKJ >=NO.  

 

 

AHPKCAPDAN, PDAOA NAOQHPO EdAJPEBU = JKRAH IA?D=JEOI BKN PDA NACQH=PEKJ KB PDA OAT->E=OAd 

ATLNAOOEKJ KB 6-HEJGAd CAJAO PD=P EO EJdALAJdAJP KB PDA OKI=PE? OAT-dAPANIEJ=PEKJ DEAN=N?DU 

=Jd NAHEAO EJOPA=d KJ DB1nC-DKIKHKC EJPAN=?PEKJO. 2DA LDUOE?=H LNKTEIEPU KB DKIKHKCKQO 

?DNKIKOKIAO, SDE?D =NA =HECJAd AJd-PK-AJd EJ =HH OKI=PE? ?AHHO EJ DELPAN=, ?=J LNAOQI=>HU 

B=?EHEP=PA BQJ?PEKJ=H EJPAN=HHAHE? ?KIIQJE?=PEKJ (88, 95p97, 177). +B1nC-DKIKHKC NACQH=PKNU 

EJPAN=?PEKJO AJ?KIL=OO = >NK=d OLA?PNQI KB LDAJKIAJ= dAO?NE>Ad ?KHHA?PERAHU =O PN=JORA?PEKJ, 

EJ?HQdEJC #d *ASEOt EJEPE=H dABEJEPEKJ (98), SDE?D =NA QOQ=HHU KJHU NARA=HAd EJ IQP=JP ?KJPATPO 

KN SEPD PN=JOCAJE? ?KJOPNQ?PO (86, 98, 101, 119, 140, 167). 7AP, PDA LDUOEKHKCE?=H NAHAR=J?A KB 

DB1nC-DKIKHKC NACQH=PKNU EJPAN=?PEKJO EJ PDA >EKHKCU KB SEHd-PULA DBoCop89l1 D=O HKJC 

NAI=EJAd MQAOPEKJ=>HA. 5A NALKNP DANA PDA BENOP ?=OA SDANA EP dENA?PHU EILEJCAO KJ PDA OATQ=HHU 

dEIKNLDE? NACQH=PEKJ KB =J 6-HEJGAd CAJA. 5DAPDAN PDA DB1nC-DKIKHKC NACQH=PKNU IA?D=JEOI 

SA D=RA QJRAEHAd =?PO OLA?EBE?=HHU PK ?KJPNKH PDA 6-HEJGAd CAJAO, KN SDAPDAN EP EO L=NP KB = 

CAJAN=H >QBBANEJC IA?D=JEOI =?PEJC KJ = SDKHA-CAJKIA HARAH (178) NAI=EJO PK >A ATLHKNAd. 
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2=>HA 1. D. m5l1no71CD5B OPK?GO QOAd PK O?NAAJ NACQH=PKNO KB I5lloG OLKPPAd ATLNAOOEKJ. 

 

 

 

BDSC # Gene Fl6ba0e ID 0p-1 0)len#)ng
RNA) l)ne0

29734 BEAF-32 FB010029734 Nega1)3e
34069 Caf1-55 FB010034069 Nega1)3e
33903 Cp190 FB010033903 Nega1)3e
42536 Cp190 FB010042536 Nega1)3e
40850 CTCF FB010040850 Nega1)3e
31941 D/ef FB010031941 Nega1)3e
27993 E(7) FB010027993 Nega1)3e
33659 E(7) FB010033659 Nega1)3e
61903 Elba2 FB010061903 Nega1)3e
61180 HIPP1 FB010061180 Nega1)3e
32995 m-d(mdg4) FB010032995 P-0)1)3e
33907 m-d(mdg4) FB010033907 P-0)1)3e
28343 pbl FB010028343 Nega1)3e
33945 P#l FB010033945 Nega1)3e
33946 P#l FB010033946 Nega1)3e
42926 p(- FB010042926 Nega1)3e
35297 P0# FB010035297 Nega1)3e
31612 S#e FB010031612 Nega1)3e
33704 Se11 FB010033704 Nega1)3e
32473 Sfmb1 FB010032473 Nega1)3e
33906 S2(H4) FB010033906 Nega1)3e
34006 S2(H4) FB010034006 Nega1)3e
31191 S2(7)12 FB010031191 Nega1)3e
33402 S2(7)12 FB010033402 Nega1)3e
31342 T-p2 FB010031342 Nega1)3e

-3e/e5p/e00)-n l)ne0
15026 Cap-D3 FB010015026 Nega1)3e
17627 Cap-H2 FB010017627 Nega1)3e

allele0
200 7[1 /7[a FB010000200 Nega1)3e
1728 P#[1 FB010001728 Nega1)3e
4247 S2(H4)[2 /S2(H4)[e04061 FB010004247 Nega1)3e
1053 S2(H4)[8 FB010001053 Nega1)3e
18224 S2(H4)[2 /S2(H4)[e04061 FB010018224 Nega1)3e
59959 S2(H4)[3 FB010059959 Nega1)3e
1059 7[1 /7[a FB010001059 Nega1)3e
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F*7 &31 A,D07  

FHEAO SANA N=EOAd KJ = OP=Jd=Nd ?KNJIA=H-=C=N IAdEQI =Jd CNKSJ =P 22k!. AHH ATLANEIAJPO 

SANA ?=NNEAd KQP =P 25k!, AT?ALP BKN PDA 0,AE O?NAAJ SDE?D S=O ?=NNEAd KQP =P 29k! QJHAOO 

OP=PAd dEBBANAJPHU.  

 

F*7 *',#1 

BDSC st8-4 

7u6,er 

Ge78tB9e 

24480 U91: +W3T.3-0F..=PP.X8&-2A S9*:; +WR=O-EJP.DIX8&-102D 

32107 U91: S967?23: .WU9+P7.7:=!=NU.X=PP.18 

24865 U91: +WR=O-EJP.DIX8&-2A S9*:; . =?WU9+:-=PP.-3 X4)00016 

24871 U91: +WR=O-EJP.DIX8&-2A S9*:; . =?WU9+:-=PP.-3 X4)00033 

851 U91: S967?23: .WU9+IDEJP2:=!NAUX1>; D9*:/2+3, 1>91: 

- S9*:; SC91L-1:/!U- ; +)01/2+6  

33907 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100849X=PP.2 

29734 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+05202X=PP.2  

31191 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F01706X=PP.2 

31342 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F01300X=PP.2 

31612 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F01396X=PP.2 

33903 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100845X=PP.2 

32473 U91: O?9*: R91: OAR921:; .WU9+P7.7: 

R9+P1.8:=20E..&+100473X=PP.2/2+3, 1>91: 

32995 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100795X=PP.2 
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33402 U91: O?9*: R91: OAR921:; .WU9+P7.7: 

R9+P1.8:=20E..&+100280X=PP.2/2+3, 1>91: 

42536 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..&+(02105X=PP.40 

33659 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100066X=PP.2 

33704 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100581X=PP.2 

34069 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100051X=PP.2 

33906 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100848X=PP.2 

33945 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100896X=PP.2 

33946 U91: O?9*: R91: OAR921:; .WU9+P7.7: 

R9+P1.8:=20E..&+100897X=PP.2/2+3, 1>91: 

61180 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+!05150X=PP.40 

34006 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+100970X=PP.2 

35297 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..%*00199X=PP.2 

61903 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..&+(23458X=PP.40 

40850 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..&+102017X=PP.40 

42926 U91: O?9*: R91: OAR921:; .WU9+P7.7: R9+P1.8:=20E..&+102619X=PP.40 

27993 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F02826X=PP.2 

28343 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F02979X=PP.2 

31941 U91: R91:; .WU9+P7.7: R9+P1.8:=20E..(F02232X=PP.2 

200 V91: S911#4: 

1059 U91: V9=: S911#4: 

1728 .?91:/2+1 

51635 U91: S9*:; .WS9+I*:=J1U>-%A*4.1X3 
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!-,1203!21 & 20A,1%#,'!1 

Constructs injected in D. biarmipes: 

,AS-C8)NA-DB1: 2DA ODIEN =C=EJOP DB1nC6oBm5B S=O ?NA=PAd QOEJC PDA LNKPK?KH BNKI (&=HAU, 

 . AP =H. 2008) (179). 2DA PSK ODIENO SA dAOECJAd =NA ODPN=4.1: 5t-

%A!A%A!2!!222!%A!A2AA-3t =Jd ODPN=4.2: 5t-%!AAA%%A%2!!2!A2!%%2A-

3t. 2DA RA?PKN (L,#3) PD=P ?KJP=EJAd >KPD KB PDA PN=JOCAJAO S=O OQ>?HKJAd PK = LECCU =? RA?PKN 

QOEJC PDA 'J-FQOEKJl &D !HKJEJC )EP BNKI 2=G=N= SEPD PDA LNEIANO L,#3;3A1;PK;L =?.F: 

5t-2A!%!%2A!%%!%!%!!%!22!2%!A2 !2!2!!%%A2!!AA%!-3t =Jd 

L,#3;3A1;PK;L =?.0: 5t-%2!%A!!2A%%!%!%!!%A2 

!!A%A!A2%A2AA%A2A!A22%A2%-3t.  

,AS-SHl: 2DA SHl ?KdEJC OAMQAJ?A S=O ?HKJAd BNKI SDKHA BHU ?D,A SEPD PDA LNEIANO 1TH.F: 

5t-%A2!A2%2A!%%!AA!AA2AA2!!%-3t =Jd 1TH.0: 5t-

%A2!22A2AA%2AA%%A2AA2 %%2A!22!!%-3t =Jd PDAJ EJOANPAd QOEJC 2-.--2A 

EJPK PDA L!08 RA?PKN. 'P S=O PDAJ OQ>?HKJAd PK = 3A1-LECCU =? RA?PKN SEPD =J *0 NA=?PEKJ. 

,AS-C8)NA-mo4(m474): 2DA ODIEN =C=EJOP mo4(m474) SA QOAd EO 5t-

22!%2%22%AA%22%22!!A%-3t =Jd ?HKJAd EJ LECCU =? %=PAS=U RA?PKN HEC=PEJC 

OD;IKd(IdC4)PKL: 5t-

!2A%!A%2!2%%AA!AA!A2!AA!A!%2A2A%22A2A22!AA% 

!A2A22!%2%22%AA%22%22!!A%%!!-3t =Jd OD;IKd(IdC4)>KP: 5t-

2!%A%%!!2%% 

AA!AA!22!AA!A!%AA2A2%!22%AA2A2AA!2A2A!%2%22%A2%22%22!!A

%A!2%-3t >APSAAJ PDA NAOPNE?PEKJ OEPAO .OL6' =Jd ,DA'.  

I10;2: 2DEO ?KJOPNQ?P S=O ?HKJAd =P PDA AO?' OEPA KB = LECCU =? RA?PKN QOEJC PDA 'J-FQOEKJl &D 

!HKJEJC )EP. 2DA LNEIANO QOAd BKN .!0 KJ D. 291Bm9p5C CAJKIE? D,A SANA 1F: 5t- 

2A!%!%2A!%%!%!%!!A2!%A2AA2!%!!! %A22A!!%-3t, 10: 5t- 

!22!2A22%%%22!222!22A%!!%%AAA2-3t, 2F: 5t- A%AA!! 

!AA2A%AA%22!!A%AAAA%2%A!-3t =Jd 20: 5t- 

%2!%A!!2A%%!%!%A%!A2A!2 2A!A%A2A!2!!2!A2222!2A222A2%A2%-

3t. 
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2DAOA LH=OIEdO SANA EJFA?PAd EJ D. 291Bm9p5C AI>NUKO =P 100.0 JC/{H =HKJC SEPD PDA DAHLAN 

LH=OIEd (=HOK =P 100.0 JC/{H).   

Constructs injected in D. me anogaster: 

AHH PDA ?KJOPNQ?PO D=RA >AAJ AOP=>HEODAd QOEJC PDA 'J-FQOEKJl &D !HKJEJC )EP.  

I25;2: 2DEO ?KJOPNQ?P S=O ?HKJAd EJ PDA LECCU =? RA?PKN =P PDA AO?' OEPA QOEJC PDA 'J-FQOEKJl 

&D !HKJEJC )EP =Jd PDA BKHHKSEJC OAP KB LNEIANO: 3F: 5t-

2A!%!%2A!%%!%!%!!%A%%A22!2 %!!A%A2!!!%%-3t, 30: 5t-

A22A2!%A2%%! %!%AAA!AA2!%!A%!%A2!2!!! !A-3t, 1F, 10, 2F, 20, 4F: 5t-

%A2%A2A%%A2A222 2AAA2!A!%A%%AAA!%AA2! 22AAA!A!%%%-3t, 40: 5t-

2AAA2AAA!22AA222AA A2AAAAAA%!!!2222!!!%%-3t, 5F: 5t-

AA22AA%222 A222AAA22AA%2%%%22A% %2!A%AAAAA%2AA%!2%2-3t, 50: 

5t-%222!!2!%2% A222!A!%!2%!!%%2%%%-3t.  

I::mC85BBI 25;2: 2DA mC85BBI SEPD PDA 5=HdK HEJGAN S=O ?HKJAd BNKI PDA pJE+-mC85BBI 

RA?PKN QOEJC PDA LNEIANO: I!D1F: 5t- !!A%%%22!!%!2%%!2!!%!-3t =Jd I!D10: 5t-

%%%22%%%22A! 22%2A!A%!2!%2!!A2%!!%!-3t. 2DEO S=O EJOANPAd EJ PDA I25;2 

RA?PKN PK ?NA=PA PDA I::mC85BBI25;2 PN=JOCAJA QOEJC PDA 1PQ' OEPAO =HKJC SEPD PSK BN=CIAJPO 

BNKI PDA RA?PKN ?HKJAd SEPD PDA LNEIANO: 6F: 5t- 22%A%%2%!!!AA%%!!2A!A2!22!A-

3t, 60: 5t- !!A%!%%AA!!!2%%2%!2%%2%%-3t, 7F: 5t- 

!AA%2AA!!!AA!!!%2%!A!%%-3t =Jd 70: 5t- 

A2!22AA2!22AA%%!!2!%2!222%%A%-3t. 2DA I::mC85BBI25;2 S=O PDAJ OQ>?HKJAd 

EJPK PDA L5=HEQI20 RA?PKN QOEJC PDA OEPAO A=P'' =Jd ,KP' =Jd PDA LNEIANO 8F: 5t- 

2!%AA2%%!!A2%%%A!%2!222!!A2A%%!2!!%!!!!-3t =Jd 80: 5t- 

2!2A%A%2!%!%%!!%!!%AA22%A2!!%%A%A%!-3t.  

I::mC85BBI10;2: 2DEO S=O ?HKJAd BNKI PDA I::mC85BBI25;2  =P PDA AO?' OEPA KB LECCU =? QOEJC 

PDA LNEIANO: 8F: 5t- 2A!%!%2A!%%!%!%!!A2!%A2AA2!%!!!%A22A!!%-3t =Jd 

80: 

%2!%A!!2A%%!%!%A%!A2A!22A!A%A2A!2!!2!A2222!2A222A2%A2%-3t 

=Jd PDAJ OQ>?HKJAd PK L5=HEQI20 QOEJC PDA O=IA OPN=PACU =O BKN PDA I25;2.  

I::mC85BBI10;2Δ9nDBon: 2DEO S=O ?HKJAd BNKI PDA I::mC85BBI10;2 =P PDA AO?' OEPA KB LECCU =? 

QOEJC PDA LNEIANO: 8F, 8.10: 5t- A%%%A2%!!A2!2!%!!A%!%%%-3t, 8.2F: 5t- 
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!%A%A2%%!A2 !!!2%!!A!2!2-3t =Jd 80. 2DAJ EP S=O OQ>?HKJAd PK = ?DEIANE? RANOEKJ 

KB L5=HEQI20 =Jd LECCU =? QOEJC PDA O=IA OPN=PACU =O LNAREKQOHU dAO?NE>Ad.  

 

2DA LH=OIEdO SANA EJFA?PAd EJ PDA BKHHKSEJC OPK?GO ( D1! OPK?G JQI>ANO) : #24480 KN #32107 

(?DNKIKOKIA 6),  #24865 (?DNKIKOKIA ''), #24871 (?DNKIKOKIA '''). FKHHKSEJC PDA EJFA?PEKJ 

EJ #24480, SA QOAd PDA HEJA #851 PK NAIKRA PDA 3T.3-0F. (BH=JGAd >U PSK HKT. OEPAO) I=NGEJC 

PDA =PP. OEPA. .H=OIEd SANA EJFA?PAd =P 100.0 JC/QH. FKN EJFA?PEKJ EJ #32107, LH=OIEd S=O 

EJFA?PAd =HKJC SEPD = DAHLAN LH=OIEd AJ?KdEJC BKN φ!31 EJPACN=OA (100.0 JC/QH).  

 

%AJAN=PEKJ KB = I IQP=JP EJ D. 291Bm9p5C SEPD !NEOLN/!=O9 

2DA I5lloG IQP=JP EJ D. 291Bm9p5C S=O ?NA=PAd =??KNdEJC PK ( =OOAPP & *EQ 2014) (180). 2DA 

OC0,A QOAd S=O 5t-!!!!A%AA!%%!!22!!!%-3t, EdAJPEBEAd QOEJC PDA 2=NCAP FEJdAN KB 

BHU!0'1.0 (DPPLO://BHU?NEOLN.KNC/). 2DA I5lloG IQP=JP S=O O?NAAJAd >=OAd KJ PDA LDAJKPULA 

=Jd ?KJBENIAd >U 1=JCAN OAMQAJ?EJC. 

 

A,2' -D7 12A',',% 

5A LANBKNIAd =JPE>KdU OP=EJEJC QOEJC PDA 7AHHKS =JPE>KdU =Jd PDA LNKPK?KH BNKI (&EJ=QT, &. 

AP =H. 2018) (181).  

 

'+A%',% 

AdQHP SEJCO KB BERA-d=UO-KHd BHEAO SANA IKQJPAd KJ &KUANtO IAdEQI =??KNdEJC PK (ANJKQHP, 

*. AP =H. 2013) (173) =Jd EI=CAd KJ = *AE?= 5EHd +420 +=GNKO?KL AMQELLAd SEPD = .NKC0AO 

!5 ??d ?=IAN= ((AJKLPEG, %ANI=JU).   

0ALKNPAN ATLNAOOEKJ =Jd BHQKNAO?AJP =JPE>KdU-OP=EJEJC SANA EI=CAd KJ =J +14269 

OPANAKO?KLA SEPD = DF!365 F6 ?=IAN= (*AE?=). FNAODHU D=P?DAd =dQHPO (<30 IEJQPAO) SANA 
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?KHHA?PAd =Jd BETAd EJ 5% FKNI=HdADUdA/16 . 1. -JA SEJC LAN EJdEREdQ=H S=O dEOOA?PAd =Jd 

IKQJPAd EJ 4A?P=ODEAHd IAdEQI.  

'I=CA NACEOPN=PEKJ LNEKN PK MQ=JPEBE?=PEKJ S=O LANBKNIAd >U OAPPEJC I=JQ=HHU JEJA LKEJPO 

dAO?NE>Ad EJ FECQNA 22# QOEJC = NABANAJ?A SEJC =Jd PDA *=JdI=NG !KNNAOLKJdAJ?AO LHQCEJ KB 

FEFE (IAPDKd: HA=OP OMQ=NAO, =HLD=: 1.00, IAOD NAOKHQPEKJ: 32, ?H=OO: OEIEH=NEPU).  

/Q=JPEBE?=PEKJ KB BHQKNAO?AJP SEJCO S=O LANBKNIAd IA=OQNEJC IA=J CN=U R=HQA QOEJC FEFE EJ 

PDA =, >, =Jd L NACEKJO dABEJAd EJ FECQNA 22#. /Q=JPEBE?=PEKJ KB BHQKNAO?AJP =>dKIAJO S=O 

LANBKNIAd OEIEH=NHU >QP IA=OQNEJC =HH PDA A4, A5 =Jd A6 PANCEPAO. 

FKN A=?D ATLANEIAJP, =HH LE?PQNAO SANA P=GAJ QJdAN PDA O=IA OAPPEJCO. AHH EI=CAO SANA 

QJEBKNIHU AJD=J?Ad QOEJC AdK>A .DKPKODKL.  

 

 

12A2'12'!1 A,D .*-21 

,K OP=PEOPE?=H IAPDKdO SANA QOAd PK LNAdAPANIEJA O=ILHA OEVA. 2DA ATLANEIAJPO SANA JKP 

N=JdKIEVAd =Jd EJRAOPEC=PKNO SANA JKP >HEJdAd PK =HHK?=PEKJ dQNEJC ATLANEIAJPO =Jd KQP?KIA 

=OOAOOIAJP. .HKPO SANA ?NA=PAd QOEJC 01PQdEK (R. 1.2.1335). #=?D LKEJP NALNAOAJPO =J EJdEREdQ=H 

SEJC (KJA LAN EJdEREdQ=H) KN =>dKIAJ. D=P= SANA =J=HUVAd QOEJC = %AJAN=HEVAd *EJA=N +KdAH 

(%*+) SEPD = %=II= dEOPNE>QPEKJ. 5DAJ PDA %*+ ODKSAd = OP=PEOPE?=HHU OECJEBE?=JP dEBBANAJ?A 

>APSAAJ CNKQLO, PDA PAOP S=O BKHHKSAd >U = IQHPELHA ?KIL=NEOKJ (2QGAU &1D) PAOP SEPD = 

 KJBANNKJE ?KNNA?PEKJ IAPDKd (0: CHDP BQJ?PEKJ EJ IQHP?KIL L=?G=CA). 

 

0,A-1#/ 

 N=EJO SANA dEOOA?PAd BNKI 2 d=UO KHd, I=HA =Jd BAI=HA, QJI=PAd BHEAO dQNEJC PDA IKNJEJC 

BNKI PDA PDNAA BKHHKSEJC CAJKPULAO: nCI2-G1l4, ,AS-)NA9-mo4(m474)32995 =Jd PDA ?NKOO 

>APSAAJ PDAI. 0,A S=O ATPN=?PAd QOEJC LDAJKH/?DHKNKBKNI BNKI BERA PK AECDP >N=EJO LAN 

O=ILHA PK CAJAN=PA PDNAA NALHE?=PAO LAN OAT =Jd CAJKPULA. *E>N=NEAO SANA CAJAN=PAd QOEJC PDA 

2NQ1AM HE>N=NU LNAL=N=PEKJ GEP BNKI 'HHQIEJ= =Jd OAMQAJ?Ad QOEJC = &E1AM 4000 LH=PBKNI. 
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'JdATEJC KB PDA CAJKIA KB D. m5l1no71CD5B (0AHA=OA;6;LHQO;'1-1;+2) S=O LANBKNIAd QOEJC 

&'1A2 =O SAHH =O PDA =HECJIAJP KB PDA NA=dO PK PDA CAJKIA (182). /Q=JPEBE?=PEKJ, CAKIAPNE? 

JKNI=HEV=PEKJ =Jd dEBBANAJPE=H CAJA ATLNAOOEKJ =J=HUOEO S=O LANBKNIAd QOEJC !QBBHEJGO (183). 

'J KQN ATLANEIAJP, SA ?KIL=NAd PDA dEBBANAJPE=HHU ATLNAOOAd CAJAO (F.D.0.<0.05) >APSAAJ 

OATAO EJ A=?D KB PDA PDNAA CAJKPULAO PK dAPA?P CAJAO SEPD OAT->E=OAd ATLNAOOEKJ EJ PDA PSK 

L=NAJP=H CAJKPULAO PD=P =NA JK HKJCAN OAT->E=OAd EJ PDA ?NKOO (F.D.0.>0.05).  
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%#,#0A* !-,!*3D',% 0#+A0)1 

+=HAO KB D. 291Bm9p5C dEOLH=U = >H=?G LECIAJP=PEKJ OLKP EJ PDA =JPANEKN =Jd dEOP=H L=NP 

KB PDAEN SEJC, SDEHA PDA BAI=HAO dK JKP. 2DEO OATQ=HHU dEIKNLDE? L=PPANJ EO NABHA?PAd EJ PDA 

ATLNAOOEKJ L=PPANJ KB I5lloG EJ PDA LQL=H SEJC KB D. 291Bm9p5C. 2DA ATLNAOOEKJ KB I5lloG EJ PDA 

OLKP EO ?KJPNKHHAd >U =J AJD=J?AN HK?=PAd EJ PDA 5t KB PDA CAJA ?=HHAd PDA qCpoDr AJD=J?AN. 

DQNEJC IU PDAOEO, ' OPQdEAd PDA NACQH=PKNU >=OEO KB I5lloG OAT->E=OAd ATLNAOOEKJ EJ PDA SEJC KB 

D. 291Bm9p5C. !KJPN=NU PK ATLA?P=PEKJO, ' D=RA dAIKJOPN=PAd PD=P I5lloG dKAO JKP NA?AERA 

NACQH=PKNU EJLQPO BNKI PDA PSK ?AJPN=H IAI>ANO KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DU, SHl, =Jd 

DB1. 'JOPA=d, EPO OAT->E=OAd ATLNAOOEKJ EO ?KJPNKHHAd >U = DB1nC-DKIKHKC EJPAN=?PEKJ PD=P 

OLA?EBE?=HHU OEHAJ?AO PDA CpoD AJD=J?AN EJ BAI=HAO. 2DEO OEHAJ?EJC NAMQENAO >KPD PDA CpoD 

AJD=J?AN =Jd PDA EJPNKJ KB I5lloG. 2DA dEO?KRANU PD=P PDA =N?DEPA?PQN=H LNKPAEJ, +Kd(IdC4), EO 

JA?AOO=NU BKN PDEO OEHAJ?EJC HA=dO QO PK PDA OLA?QH=PEKJ PD=P EP =?PO PDNKQCD >NEdCEJC PDA EJPNKJ 

=Jd PDA CpoD AJD=J?AN KB PDA DKIKHKCKQO HK?E. AN?DEPA?PQN=H LNKPAEJO =NA GJKSJ PK IAdE=PA 

HKKLO (184). 2DA IKHA?QH=N IA?D=JEOI NAOLKJOE>HA BKN PDA CpoD AJD=J?AN OEHAJ?EJC EO QJGJKSJ. 

'P ?KQHd >A AEPDAN E) PDNKQCD PDA HK?=H IKdEBE?=PEKJ KB PDA ?DNKI=PEJ, EE) PDNKQCD dEONQLPEKJ KB 

PDA >EJdEJC KB PN=JO?NELPEKJ=H NACQH=PKNO KN EEE) OPNQ?PQN=H ?KJOPN=EJPO PD=P =BBA?P PDA =??AOO KB PDA 

CpoD AJD=J?AN PK PDA LNKIKPAN. 2DA OPNQ?PQN=H ?KJOPN=EJP ?KQHd >A =ddNAOOAd QOEJC = OANEAO KB 

PN=JOCAJAO ?D=JCEJC PDA KNdAN KB OAMQAJ?AO. 'J =ddEPEKJ, ?DNKI=PEJ LNKBEHEJC SEPD !D'.-1AM 

BKN ?DNKI=PEJ I=NGO =Jd A2A!-OAM BKN ?DNKI=PEJ =??AOOE>EHEPU SEHH AJ=>HA QO ATL=Jd KQN 

QJdANOP=JdEJC NAC=NdEJC PDA J=PQNA KB PDEO OEHAJ?EJC. AP H=OP, PDA QOA KB = ?DNKI=PEJ-

?KJBKNI=PEKJ ?=LPQNA IAPDKd SKQHd =HHKS QO PK EJRAOPEC=PA PDA ATEOP=J?A KB = LDUOE?=H 

EJPAN=?PEKJ >APSAAJ PDA EJPNKJ =Jd PDA CpoD AJD=J?AN.  

 

Expanding the genetic framework of sexua  dimorphism 

 'P EO SEdAHU =OOQIAd PD=P OAT->E=OAd ATLNAOOEKJ EO ?KJPNKHHAd >U PDA IAI>ANO KB PDA 

OAT-dAPANIEJ=PEKJ DEAN=N?DEAO. &ANA ' dEO?KRANAd =J =ddEPEKJ=H IA?D=JEOI PD=P dKAO JKP NAHU 

KJ PDA IAI>ANO KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DU. 2DA =?PEKJ KB PDEO IA?D=JEOI IECDP D=RA 

>AAJ I=OGAd >U PDA L=N=HHAH =?PEKJ KB PDA OAT-dAPANIEJ=PEKJ DEAN=N?DEAO EJ OAPPEJC OATQ=H 

dEIKNLDEOI. 1EJ?A IKOP KB PDA PN=EPO =NA ?KJPNKHHAd >U PDA =?PEKJ KB IQHPELHA CAJAO, SDE?D dK 

JKP NAOEdA AT?HQOERAHU KJ PDA 6 ?DNKIKOKIA. 
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>E=OAd CAJAO. 2DEO OQCCAOPAd PD=P PDA IA?D=JEOI IECDP >A IKNA QJERANO=H PD=J ATLA?PAd OEJ?A 

EJ dEBBANAJP PEOOQA =Jd OLA?EAO SA ?=J K>P=EJ OEIEH=N NAOQHPO. 2=GEJC EJPK ?KJOEdAN=PEKJ PD=P PDEO 

IA?D=JEOI IECDP ATLHKEP dEBBANAJP B=?PKNO EJ dEBBANAJP ?EN?QIOP=J?AO OKIA CAJAO IECDP JKP >A 

?=QCDP >U PDA =J=HUOEO. 5A OLA?QH=PA PD=P OKIA CAJAO PD=P ATDE>EP OAT->E=OAd CAJA ATLNAOOEKJ 

>U DB1nC-DKIKHKC EJPAN=?PEKJ IECDP >A EJdALAJdAJP KB +Kd(IdC4). 1ARAN=H HK?E KB D. 

m5l1no71CD5B =NA ?KJPNKHHAd >U DB1nC-DKIKHKC EJPAN=?PEKJO, >QP PDA =OOK?E=PAd B=?PKNO PD=P D=RA 

>AAJ BKQJd PK >A EJRKHRAd EJ PDA dEBBANAJP ?=OAO =NA dEBBANAJP (86, 167).  

AJ =NEOEJC MQAOPEKJ, PDKQCD, EO PK SD=P ATPAJP PDEO IA?D=JEOI PD=P NAHEAO KJ OKI=PE? 

?DNKIKOKI=H L=ENEJC ?=J >A EJ QOA EJ OLA?EAO KQPOEdA DELPAN= PD=P dEOLH=U = HEIEPAd dACNAA KB 

L=ENEJC EJ OKI=PE? PEOOQAO. 2DEO LKPAJPE=HHU NAHEAO KJ PDA LNKLANPEAO KB ?DNKIKOKI=H L=ENEJC. 5A 

?=J OLA?QH=PA PD=P EJ KJA ?=OA, PN=JOEAJP L=ENEJC IECDP >A NAMQENAd PK AOP=>HEOD EJPAN=?PEKJ =Jd 

PDAJ IKdEBU ?DNKI=PEJ KN D,A ALECAJAPE?=HHU. AHPDKQCD EJ OKIA ?=OAO ALECAJAPE? ?D=JCAO =NA 

=?PERAHU NAEJBKN?Ad OQCCAOPEJC PD=P PN=JOEAJP L=ENEJC EJ PDAOA ?=OAO IECDP >A PDA KJOAP OECJ=H. 'J 

=JKPDAN O?AJ=NEK, L=ENEJC AOP=>HEODAO EJPAN=?PEKJO =Jd HK?=H ?KJBKNI=PEKJO PD=P IECDP D=RA PK 

>A ?KJPEJQKQO EJ PEIA BKN CAJA ATLNAOOEKJ ?KJPNKH. 2DEO SKQHd IA=J = OPNQ?PQNA PD=P ?KJP=EJO 

>KPD DKIKHKCO =Jd AEPDAN B=?EHEP=PAO KN EJDE>EPO PDA EJPAN=?PEKJ >APSAAJ AJD=J?ANO, OEHAJ?ANO, 

=Jd LNKIKPANO EJ = MQ=JPEP=PERA I=JJAN. 1EJ?A CAJA ATLNAOOEKJ, AOLA?E=HHU dQNEJC dARAHKLIAJP, 

EO dUJ=IE? (185) PDAJ AEPDAN KB PDA PSK O?AJ=NEKO ?KQHd =LLHU EJ OUOPAIO SDANA L=ENEJC EO JKP 

I=JEBAOPAd EJ PDAEN CAJKIA EJ PDA HARAH PD=P EO I=JEBAOPAd EJ DELPAN=. 2N=JOEAJP DB1nC-DKIKHKC 

EJPAN=?PEKJO D=RA =HNA=dU >AAJ ODKSJ PK ATEOP dQNEJC AI>NUKJE? OPAI ?AHH dEBBANAJPE=PEKJ (100).  

'P EO SKNPD JKPEJC PD=P PN=JOEAJP EJPAN=?PEKJO EJ DB1nC >APSAAJ JKJ-DKIKHKCKQO NACEKJO KB PDA 

CAJKIA =NA SEdAOLNA=d EJ I=II=HO =Jd =BBA?P CAJA ATLNAOOEKJ. FKN AT=ILHA, EJPAN=?PEKJO 

>APSAAJ ?UPKGEJEJ CAJAO AOP=>HEOD PDA OQ>PULA KB !D4+ 2 DAHLAN ?AHHO dQNEJC PDAEN 

dEBBANAJPE=PEKJ (186). 'JPAN?DNKIKOKI=H =OOK?E=PEKJO IAdE=PA, =HOK, KHB=?PKNU NA?ALPKN ?DKE?A 

EJ KHB=?PKNU JAQNKJO EJ I=II=HO (187).  

 

X- inkage in evo ution 

5DAPDAN CAJAO PD=P ATDE>EP OAT->E=OAd CAJA ATLNAOOEKJ =NA KRANNALNAOAJPAd EJ PDA OAT 

?DNKIKOKIAO KN SDE?D LNKLKNPEKJ KB PDAOA CAJAO =NA PK PDAEN AJPEPU EILKNP=JP BKN PDA 

dARAHKLIAJP KB OATQ=H dEIKNLDEOI EO OPEHH =J KLAJ MQAOPEKJ (188). #RAN OEJ?A PDA 1980O 

LKLQH=PEKJ CAJAPE?EOPO OP=NPAd ATLHKNEJC PDA ?KJPNE>QPEKJ KB 6-HEJG=CA EJ KNC=JEOIO SEPD 

DAPANKC=IAPE? CAJKPULE? OAT dAPANIEJ=PEKJ (HEGA BHEAO =Jd DQI=JO), EJ SDE?D PDA 6 



                                 

 83  

?DNKIKOKIA >APSAAJ OATAO EO dEBBANAJP. 1ATQ=H =JP=CKJEOI D=O HKJC >AAJ ?KJOEdANAd =O = 

IA?D=JEOI >U SDE?D OATQ=H dEIKNLDEOI ARKHRAO. 'J PDEO ?=OA, = LDAJKPULA, BKN AT=ILHA, EO 

>AJABE?E=H BKN KJA OAT =Jd dAPNEIAJP=H BKN PDA KPDAN (189, 190). 2DAKNU D=O LNAdE?PAd PD=P OAT 

?DNKIKOKIAO B=?EHEP=PA PDA ARKHQPEKJ KB OATQ=H dEIKNLDEOI QJdAN OATQ=H =JP=CKJEOI (191). 'J 

=ddEPEKJ, PDANA EO = B=OPAN N=PA KB =d=LPERA ARKHQPEKJ EJ CAJAO NAOEdEJC KJ PDA 6 ?DNKIKOKIA. 

2DEO ?=J >A ATLH=EJAd >U PDA BET=PEKJ KB NA?AOOERA IQP=PEKJO (192p194). AP HA=OP EJ D. 

m5l1no71CD5B, 6-HEJGAd CAJAO ATDE>EPEJC I=HA->E=OAd ATLNAOOEKJ NABHA?P PDEO B=OPAN =d=LPERA 

ARKHQPEKJ ?KIL=NAd PK PDA KJAO KJ PDA =QPKOKIAO (195). -QN NAOQHPO EdAJPEBU = NACQH=PKNU 

IA?D=JEOI PD=P ?=J CAJAN=PA OATQ=H dEIKNLDEOI KB PDA 6-HEJGAd CAJAO. 2DEO ?KIAO PK NAEJBKN?A 

PDA =>KRA PDAKNEAO =Jd >QEHd = SEdA BN=IASKNG KJ PDA ARKHQPEKJ KB OATQ=H dEIKNLDEOI 

AJ?KIL=OOEJC GJKSHAdCA BNKI LKLQH=PEKJ CAJAPE?O =Jd CAJA NACQH=PEKJ.  

 

The bio ogica  significance of trans-homo og interactions  

1EJ?A EPO BENOP dAO?NELPEKJ EJ PDA 20PD ?AJPQNU OKI=PE? DKIKHKCKQO L=ENEJC D=O OANRAd =O 

PDA BKQJd=PEKJ BKN DB1nC-DKIKHKC EJPAN=?PEKJO, ?KHHA?PERAHU PANIAd =O PN=JORA?PEKJ. 

2N=JORA?PEKJ (=Jd =O = NAOQHP OKI=PE? DKIKHKCKQO L=ENEJC) D=O HKJC NAI=EJAd AJECI=PE? 

NAC=NdEJC EPO >EKHKCE?=H OECJEBE?=J?A. 0ARA=HAd QOEJC IQP=JP =HHAHAO =Jd PN=JOCAJAO, 

PN=JORA?PEKJ EO SEdAOLNA=d EJ PDA CAJKIA KB DBoCop89l1. 3PEHEVEJC DB1nC-DKIKHKC EJPAN=?PEKJO 

=P PDA 6 ?DNKIKOKIA SA SANA =>HA PK dAIKJOPN=PA, BKN PDA BENOP PEIA, = SAHH-dABEJAd NKHA BKN 

PN=JORA?PEKJ EJ PDA >EKHKCU KB SEHd-PULA DBoCop89l1. -QN PN=JOCAJE? =LLNK=?D BKNCAd PDA EdA= 

PD=P PDA IKHA?QH=N ?KILKJAJPO BKN PN=JORA?PEKJ =P I5lloG =NA JKP NAOPNE?PAd PK PDA 6 

?DNKIKOKIA OEJ?A KQN PN=JOCAJAO BQJ?PEKJ EJ = OEIEH=N I=JJAN SDAJ LH=?Ad KJ =QPKOKIAO. 

2DEO OQCCAOPO PD=P PN=JORA?PEKJ IECDP DKHd =ddEPEKJ=H NKHAO CAJKIA-SEdA. 'JOECDPO ?KIA BENOP 

BNKI PDA dEBBANAJPE=PEKJ KB PDA REOQ=H OUOPAI EJ D. m5l1no71CD5B. 2N=JORA?PEKJ =P PDA Cp9n5l5CC 

HK?QO NACQH=PAO PDA OPK?D=OPE? ATLNAOOEKJ KB LDKPKNA?ALPKNO EJ JAQNKJO (95, 118).   AOEdAO, SA 

OQCCAOP PD=P PN=JORA?PEKJ ?KQHd =?P PK >QBBAN CAJA ATLNAOOEKJ CAJKIA-SEdA OEJ?A PN=JO?NELPEKJ 

KQPLQP dKAO JKP OAAI PK ?KNNAH=PA SEPD CAJA dKOA. &=REJC = OEJCHA ?KLU KN PDNAA ?KLEAO EJ D. 

m5l1no71CD5B dKAO JKP =BBA?P dN=I=PE?=HHU I0,A HARAHO. 'JOPA=d, PDAOA HARAHO =NA ?HKOAN PK PDA 

SEHd-PULA HARAHO LNKdQ?Ad >U PDA PSK ?KLEAO (178, 196). 'J =JKPDAN OPQdU, PDKQCD, IA=OQNEJC 

PN=JO?NELPEKJ EJ PDA ,lDB129D8oB1H (,2H) CAJA, EP S=O dAIKJOPN=PAd PD=P PN=JORA?PEKJ EJ?NA=OAO 

PN=JO?NELPEKJ (197).  
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3JdKQ>PAdHU, PN=JORA?PEKJ D=O = ?KJOEdAN=>HA EIL=?P KB CAJA ATLNAOOEKJ. #T=ILHAO, 

dAIKJOPN=PA PD=P EP ?=J NACQH=PA CAJA ATLNAOOEKJ EJ = R=NEAPU KB S=UO. &KS EP NACQH=PAO CAJA 

ATLNAOOEKJ CAJKIA-SEdA, NAI=EJO PK >A OAAJ.  

 

Perspectives 

FKHHKSEJC PDA NAOQHPO EJ PDEO PDAOEO, BQPQNA dENA?PEKJO =NA OQII=NEVAd EJ PDA BKHHKSEJC 

MQAOPEKJO: 

5D=P =NA PDA BQJ?PEKJO KB PN=JORA?PEKJ EJ PDA CAJKIA? !QNNAJP PA?DJKHKCEAO AJ=>HA QO PK 

EJRAOPEC=PA CAJKIA KNC=JEV=PEKJ, ?DNKI=PEJ =??AOOE>EHEPU, =Jd CAJA ATLNAOOEKJ EJ =J 

QJLNA?AdAJPAd NAOKHQPEKJ. #TLHKEPEJC EJ L=N=HHAH PDA =>QJd=J?A KB CAJAPE? PKKHO EJ D. 

m5l1no71CD5B SKQHd =HHKS QO PK dENA?PHU PAOP DULKPDAOAO OQ?D =O PDA NKHA KB PN=JORA?PEKJ EJ 

>QBBANEJC CAJA ATLNAOOEKJ.  

&KS CAJAN=H EO PN=JORA?PEKJ? DB1nC-DKIKHKC EJPAN=?PEKJO D=RA >AAJ NALKNPAd EJ BQJCE, LH=JPO, 

=Jd =JEI=HO =HPDKQCD OKI=PE? DKIKHKCKQO L=ENEJC dEBBANO dN=I=PE?=HHU >APSAAJ PDAOA 

KNC=JEOIO. 2DEO SKNG NARA=HO PDA R=HQA KB OPQdUEJC JKJ-PN=dEPEKJ=H KNC=JEOIO SEPD PDA HAJO KB 

PN=dEPEKJ=H IKdAHO. -QN LNEJ?ELHAO KB DKS HEBA BQJ?PEKJO =NA dENA?PHU = ?KJOAMQAJ?A KB OPQdUEJC 

KJHU = D=JdBQH KB KNC=JEOIO. #TL=JdEJC KQN EJRAOPEC=PEKJ KJ DB1nC-DKIKHKC EJPAN=?PEKJO EO 

PKd=U BA=OE>HA EJ ?HKOAHU NAH=PAd KNC=JEOIO KB PN=dEPEKJ=H IKdAHO. 2DEO SKQHd AJ=>HA QO PK 

AOP=>HEOD PKKHO PK EJRAOPEC=PA PDA IKHA?QH=N >=OEO =Jd BQJ?PEKJ=H NAHAR=J?A KB PDAOA EJPAN=?PEKJO.  

5D=P EO PDA IKHA?QH=N >=OEO KB PN=JORA?PEKJ? 2N=JORA?PEKJ D=O >AAJ dAO?NE>Ad BKN OARAN=H HK?E. 

7AP, PDA IKHA?QH=N ?KILKJAJPO dEBBAN R=OPHU >APSAAJ =HH PDA ?=OAO. -JA EILKNP=JP ?KIIKJ 

?KILKJAJP, PDKQCD, EO EJOQH=PKNO, SDE?D =NA ODKSJ PK >A ?NQ?E=H BKN PN=JORA?PEKJ. 5D=P EO PDA 

=?PQ=H BQJ?PEKJ KB PDAOA EJOQH=PKNO EO QJGJKSJ.  #EPDAN PDAU ?KQHd BKNI HKKLO PK B=?EHEP=PA 

?KIIQJE?=PEKJ >APSAAJ 39C-NACQH=PKNU AHAIAJPO =Jd LNKIKPANO, KN PDAU ?KQHd OP=>EHEVA 

EJPAN=?PEKJO >APSAAJ DKIKHKCO, ?NA=PEJC PN=JO?NELPEKJ DQ>O PK B=?EHEP=PA OD=NEJC >APSAAJ 

PN=JO?NELPEKJ B=?PKNO, ?K-B=?PKNO, =Jd 39C-NACQH=PKNU AHAIAJPO. !QNNAJP =dR=J?AO EJ CAJKIE?O 

=Jd EI=CEJC ODKQHd DAHL PK >APPAN dABEJA PDA NKHA(O) KB EJOQH=PKNO EJ PN=JORA?PEKJ.  

A JAS AN= EO NEOEJC EJ PDA OPQdU KB DB1nC-DKIKHKC EJPAN=?PEKJO. ALLHUEJC JAS 

PA?DJKHKCEAO EJ JAS KNC=JEOIO SEHH =HHKS QO PK ATL=Jd KQN QJdANOP=JdEJC KB DB1nC-DKIKHKC 

EJPAN=?PEKJO =Jd EJRAOPEC=PA PDAEN ?KJPNE>QPEKJ EJ PDA ?KJPATP KB dARAHKLIAJP =Jd ARKHQPEKJ.  
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