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HIGHLIGHTS:
Magnetic resonance sensors are powerful for quality control of agricultural products.
Maize seeds are examined using magnetic resonance imaging and relaxometry spectra.
A review of magnetic resonance applications in agricultural products is presented.
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bnms‘hm�rsqtbstq‘k�‘mc�cxm‘lhb‘k� hmenql‘shnm�ne�bgdlhb‘kr*�
l‘sdqh‘kr�dsb-:�‘mc� hhh(� sn�nas‘hm�pt‘mshs‘shud�‘mc�pt‘khs‘shud�
hmenql‘shnm�ne� bgdlhb‘k� bnlonrhshnm�ne� gnlnfdmdntr� ‘mc�
gdsdqnfdmdntr�oqnctbsr�rtbg�‘r�ennc�‘mc�‘fqhbtkstq‘k�oqnctbsr*�

trhmf�knv,qdrnktshnm�qdk‘wnldsqx-
fid�vnqc�Zmtbkd‘q&�hr�nlhssdc�eqnl�sgd�m‘ld�ne�sgd�LQH�

sdbgmhptd�vgdm�trdc�hm�ldchbhmd�adb‘trd�hs�bntkc�kd‘c�o‘shdmsr�
sn�adkhdud�sg‘s�hs�trdr�hnmhyhmf�q‘ch‘shnm�rtbg�‘r�W,q‘xr�nq�F‘l‘�
q‘x*� trdc� hm� q‘chnsgdq‘ox-� Hm� sgd�MLQ� ‘bqnmxl*� sgd� sdql�
Zmtbkd‘q&�qdedqr�sn�sgd�trd�ne�‘�l‘fmdshb�oqnodqsx�ne�sgd�mtbkdh�
ne�‘snlr*�jmnvm�‘r�mtbkd‘q�rohm*�‘mc�g‘r�mnsghmf�sn�cn�vhsg�
c‘mfdqntr� q‘ch‘shnm�nq� q‘chn‘bshuhsx� ’Fhk� �Fdq‘kcdr*� 0876:�
Ghkkr*�1//5(-�Hm�e‘bs*�MLQ�‘m‘kxrdr�‘qd�odqenqldc�trhmf�q‘chn�
v‘udr*�rhlhk‘q�sn�bnllnm�q‘chn�bnlltmhb‘shnm*�vghbg�‘qd�
sgd�knmfdrs�dkdbsqnl‘fmdshb�v‘udr*�h-d-*�vhsg�sgd�knvdrs�dmdqfx�
‘mc�cn�mns� g‘ql� khud� nqf‘mhrlr-�fidqdenqd*�MLQ� hr� ‘� r‘ed�
sdbgmhptd�‘mc�hr�trdc�hm�sgd�‘m‘kxrhr�ne�‘kk�jhmcr�ne�l‘sdqh‘kr*�
hmbktchmf�gtl‘mr�‘mc�ennc-

fidqd� hr� ‘� u‘qhdsx�ne�MLQ�dptholdms*�vghbg�g‘ud�addm�
oqnidbsdc�enq�chffidqdms�‘ookhb‘shnmr*�rtbg�‘r9�h(�fdmdq‘sd�hmsdqm‘k�
hl‘fd:�hh(�‘bpthqd�ghfg,qdrnktshnm�bgdlhb‘k�rodbsqtl:�‘mc�hhh(�
‘bpthqd�knv,qdrnktshnm�qdk‘wnldsqx�rodbsqtl-�fid�sgdnqdshb‘k�
etmc‘ldmsr�ne�sgdrd�hmrsqtldmsr�‘qd�‘klnrs�sgd�r‘ld*�a‘rdc�
nm�sgd�nardqu‘shnm�ne�sgd�rhfm‘k�ne�sgd�mtbkd‘q�rohm*�vhsg�rnld�
chffidqdmbdr�hm�sgd�hmrsqtldms‘shnm*�‘mc�‘�l‘inq�chrshmbshnm�hm�
sgd�bnrs�ne�sgd�hmrsqtldmsr�‘mc�sgdhq�l‘hmsdm‘mbd-
Vghkd�ghfg,qdrnktshnm�MLQ�rodbsqnrbnox�‘mc�LQH�g‘ud�

entmc�‘ookhb‘shnmr� hm� ennc�‘mc� rddc�‘m‘kxrhr*� sgdx� sxohb‘kkx�
qdkx�nm�dwodmrhud�‘mc�atkj�hmrsqtldmsr*�vghbg�qdrsqhbs�sgdhq�
oq‘bshb‘k�trdr�hm�hmctrsqh‘k�‘ookhb‘shnm�ne�‘fqhbtkstq‘k�oqnctbsr-�
Hm�qdbdms�xd‘qr*�sgdqd�g‘r�addm�‘�oqnkhedq‘shnm�ne�mnudk�knv,bnrs�
hmrsqtldmsr�‘mc�rdmrnqr�tshkhyhmf�LQ�sdbgmnknfx�sn�du‘kt‘sd�
fdmdq‘k�ahnl‘sdqh‘kr*�rtbg�‘r�rddcr*�ok‘msr*�ld‘s*�onkxldqr*�nhkr�
‘mc�oqnbdrrdc�enncr*�enq�hmctrsqh‘k�oqnbdrr�bnmsqnk�‘mc�pt‘khsx�
bnmsqnk-�fid�odqenql‘mbd�‘mc�bnrs�ne�sgdrd�hmrsqtldmsr�g‘ud�
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fidrd� hmrsqtldmsr� ‘qd� jmnvm� ‘r� ghfg,qdrnktshnm�MLQ�
rodbsqnldsdqr� ’GQ,MLQ(-� Sgd� ‘ookhb‘shnm� ne�GQ,MLQ�
hm� sgdrd� ‘qd‘r� qdctbdc� sgd� shld� qdpthqdc� sn� cdsdqlhmd� sgd�
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rsqtbstqd�ne�mdv�bgdlhb‘k�rtars‘mbdr*� sgtr�roddchmf�to�sgd�
cdudknoldms�ne�mdv�ldchb‘shnmr�‘mc�‘fqhbtkstq‘k�odrshbhcdr:�
enq� dw‘lokd*� sgd� oqnbdrr� ne� cdsdqlhmhmf� nqf‘mhb�lnkdbtkd�
rsqtbstqdr�v‘r�sgd�rknvdrs�rsdo�hm�sgdrd�cdudknoldmsr-
Lnqd� qdbdmskx*�GQ,MLQ� g‘r� addm� trdc� sn� rstcx� sgd�

lds‘ankhb� oqnehkdr� ’lds‘anknlhb� ‘m‘kxrhr(� ne� ‘fqhbtkstq‘k�
oqnctbsr� rtbg� ‘r� ‘mhl‘k� aknnc� ‘mc�tqhmd*�vhmdr� ‘mc�nsgdq�
‘kbngnkhb�adudq‘fdr*�eqths�ithbdr*�ld‘s�dwsq‘bsr*�‘mc�l‘mx�nsgdq�
‘fqhbtkstq‘k�oqnctbsr�’Nb‘lonr�ds�‘k-*�1/13(-�fid�‘cu‘ms‘fd�
ne�lds‘anknlhb�‘m‘kxrdr�ax�GQ,MLQ�hr�sg‘s�hs�oqnuhcdr�sgd�
bnmbdmsq‘shnm�ne�‘kk�bnlonmdmsr�hm�‘�r‘lokd�hm�‘�rhmfkd�q‘ohc�
‘m‘kxrhr�’lhmtsdr(-�Hm�sghr�‘m‘kxrhr*�hs�hr�onrrhakd�rhltks‘mdntrkx�
cdsdqlhmd*�enq�hmrs‘mbd*� hm�sgd�b‘rd�ne�aknnc9�fktbnrd�kdudkr*�
tqd‘*�GCK*�KCK*�dsb-*�‘mc�hm�eqths�ithbd9�sgd�bnmsdms�ne�d‘bg�
rtf‘q�’fktbnrd*�eqtbsnrd*�rtbqnrd*�dsb-(*�nqf‘mhb�‘bhcr*�‘lhmn�
‘bhcr*�‘lnmf�l‘mx�nsgdq�rtars‘mbdr�’L‘kgdhqnr�ds�‘k-*�1/10:�
Rnty‘�ds�‘k-*�1/12:�Roqhbhfn ds�‘k-*�1/12(-

fidqdenqd*�sgdrd�GQ,MLQ�‘m‘kxrdr�‘qd�rshkk�oqhl‘qhkx�trdc�
hm�rbhdmshib�qdrd‘qbg�hm�‘fqhbtkstqd�adb‘trd�sgd�hmrsqtldmsr�‘qd�
dwodmrhud�’sgdx�b‘m�bnrs�to�sn�lhkkhnmr�ne�cnkk‘qr(*�qdpthqd�k‘qfd�
‘mc�rnoghrshb‘sdc�k‘anq‘snqhdr*�‘mc�mddc�rodbh‘khydc�nodq‘snqr-�
Rnld�chqdbs�‘ookhb‘shnmr�ne�GQ,MLQ�hm�‘fqhbtkstqd�adf‘m�hm�
sgd�d‘qkx�085/&r�vgdm�hs�v‘r�trdc�sn�cdsdqlhmd�sgd�nhk�bnmsdms�
hm�hms‘bs�l‘hyd�rddcr�’Bnmv‘x� �D‘qkd*�0852(-�fihr�‘ookhb‘shnm�
e‘bhkhs‘sdc� sgd� fdmdshb� hloqnudldms� ne� nhkrddcr� adb‘trd� sgd�
rddcr� sgdlrdkudr*�vgdm�‘m‘kxydc�’mnm,hmu‘rhudkx(*�bntkc�ad�
trdc�enq�aqddchmf�oqnfq‘lr-�Etqsgdqlnqd*�sgd�‘m‘kxrdr�vdqd�
e‘rs�’‘�edv�lhmtsdr�odq�r‘lokd(*�vgdqd‘r�sgd�bgdlhb‘k�ldsgncr�
trdc�tmshk�sgdm�snnj�rdudq‘k�c‘xr�odq�r‘lokd-
Hm� sgd�085/&r*� sgd�cdudknoldms�ne� knv,bnrs� shld,cnl‘hm�

MLQ�’SC,MLQ(�cduhbdr�enbtrdc�nm�‘ookhb‘shnmr�hm�sgd�ennc�
‘mc� ‘fqhbtkstqd� hmctrsqhdr� adf‘m-�fid�l‘inq� ‘cu‘ms‘fd� ne�
sgdrd�cduhbdr*�bnlo‘qdc�sn�GQ,MLQ�‘mc�LQH* hr� sgdhq� knv�
bnrs*� hmbktchmf�l‘hmsdm‘mbd*� ‘r� sgdx� cn�mns� qdpthqd� khpthc�

Ehftpd�/-�Ch‘fq‘l�ne�‘� shld,cnl‘hm�mtbkd‘q�l‘fmdshb� qdrnm‘mbd� ’SC,MLQ(�dptholdms�‘mc� hsr�nodq‘shnm�vhcdkx�trdc� hm�
‘fqhbtkstqd�sn�cdsdqlhmd�nhk�bnmsdms*�lnhrstqd*�oqnsdhm�kdudkr*�rnktakd�rnkhcr*�‘mc�nsgdq�bg‘q‘bsdqhrshbr�hm�rddcr*�ennc*�‘mc�fdmdq‘k�
‘fqhbtkstq‘k�oqnctbsr

gdkhtl�‘mc�khpthc�mhsqnfdm�enq�bnnkhmf�‘mc�b‘m�ad�hmrs‘kkdc�hm�
bnmudmshnm‘k*�kdrr�bnlokdw�k‘anq‘snqhdr-

fid�SC,MLQ�hmrsqtldmsr�g‘ud�f‘hmdc�chudqrd�‘ookhb‘shnmr�
hm� qdrd‘qbg� ‘mc� cdudknoldms� ‘r� sgd� mdv� hmrsqtldmsr�
hmbnqonq‘sd�mdv�sdbgmnknfx�ne�l‘fmdsr�‘mc�chfhs‘k�dkdbsqnmhbr*�
vghbg� ‘kknvr� sgd� trd� ne� rnoghrshb‘sdc� otkrd� rdptdmbdr� sn�
ld‘rtqd�sq‘mrudqrd�’S1(�‘mc�knmfhstchm‘k�’S0(�qdk‘w‘shnm�shldr*�
rdke,chffitrhnm�bndflbhdms�dsb-*�vghbg�b‘m�oqnuhcd�pt‘khs‘shud�‘mc�
pt‘mshs‘shud�hmenql‘shnm�‘ants�rdudq‘k�ogxrhb‘k�‘mc�bgdlhb‘k�
oqnodqshdr�ne�‘fqh,ennc�oqnctbsr-�fid�‘cu‘ms‘fdr�ne�SC,MLQ*�
vgdm�bnlo‘qdc�sn�sq‘chshnm‘k�ogxrhb‘k�‘mc�bgdlhb‘k�ldsgncr�
trdc�hm�‘fqhbtkstqd*�hmbktcd�q‘ohc�‘m‘kxrhr�’rdbnmcr�sn�lhmtsdr(*�
‘mc� sgd� ‘ahkhsx� sn� ‘m‘kxyd� hms‘bs� rddcr*� eqdrg� eqthsr*�ld‘sr*�
‘mc�dudm�enncr�hm�bnlldqbh‘k�o‘bj‘fdr�’Lnq‘dr� �Bnkm‘fn*�
1/11(-�Lnqdnudq*�SC,MLQ�‘m‘kxrdr�cn�mns�trd�bgdlhb‘kr�‘mc*�
bnmrdptdmskx*�cn�mns�fdmdq‘sd�snwhb�v‘rsd-�Btqqdmskx*�l‘mx�ne�
sgdrd�cduhbdr�bnld�vhsg�‘cu‘mbdc�‘tsnl‘shnm*�nmkhmd�‘m‘kxrhr�
‘mc�b‘khaq‘shnm�rxrsdlr*�‘kknvhmf�rhlokd�‘mc�q‘ohc�‘m‘kxrdr-�
Ehftqd�0�hkktrsq‘sdr�sgd�rbgdld�ne�‘�fdmdq‘k�MLQ�cduhbd�

’LQH*�GQ,MLQ�nq�SC,MLQ(�‘mc� hsr�nodq‘shnm-�fid�MLQ�
hmrsqtldmsr� ‘qd� bnlonrdc� ne9� sgd�l‘fmds� ’Ehftqd� 0@(*�
vghbg�l‘fmdshydr� sgd�mtbkdh� ne� sgd� r‘lokd� sn� ad� ‘m‘kxydc:�
sgd�oqnad*� knb‘sdc�hmrhcd�sgd�l‘fmds*�vghbg�hr�‘m�z‘msdmm‘•�
b‘o‘akd� ne� sq‘mrlhsshmf� ‘mc� qdbdhuhmf� q‘chn�v‘ud� rhfm‘kr�
eqnl� sgd� r‘lokd:� sgd� dkdbsqnmhbr� ’Ehftqd� 0A(*� bnmrhrshmf� ne�
‘�q‘chn�v‘ud�sq‘mrlhssdq�‘mc�qdbdhudq*�rhlhk‘q� sn�sgnrd�trdc�
hm�q‘chn�bnlltmhb‘shnm�rxrsdlr:�‘mc�sgd�bnlotsdq�’Ehftqd�
0B(*�vghbg�bnmsqnkr�sgd�cduhbd*�‘m‘kxydr�sgd�MLQ�c‘s‘*�‘mc�
fhudr�sgd�qdrtksr-

fid�r‘lokd�sn�ad�‘m‘kxydc�ltrs�ad�ok‘bdc�vhsghm�sgd�l‘fmdshb�
idkc�ne�sgd�l‘fmds�’Ehftqd�0C(�sn�‘khfm�mtbkd‘q�rohmr�vhsg�sgd�
l‘fmdshb�idkc*� qdrtkshmf� hm�mds�l‘fmdshy‘shnm�L-�fid� q‘chn�
eqdptdmbx�otkrdr�‘bs�‘r�‘�snqptd�sg‘s�qns‘sdr�sgd�l‘fmdshy‘shnm�
eqnl�sgd�chqdbshnm�ne�sgd�l‘fmdshb�idkc�’y�chqdbshnm(�sn�wx�ok‘md�
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’Ehftqd�0D(-�Rtardptdmskx*�sgd�l‘fmdshy‘shnm�m‘stq‘kkx�qdstqmr�
sn� hsr�nqhfhm‘k�onrhshnm� hm� sgd�chqdbshnm�ne� sgd�l‘fmdshb�idkc*�
hmctbhmf�‘�rhfm‘k�hm�sgd�oqnad*�vghbg�hr�sgd�MLQ�rhfm‘k�jmnvm�
‘r�EHC�’eqdd�hmctbshnm�cdb‘x�rhfm‘k(-�fihr�rhfm‘k�b‘m�ad�trdc�sn�
fdmdq‘sd�hl‘fdr*�ghfg,qdrnktshnm�rodbsq‘*�nq�dudm�sn�ld‘rtqd�‘�
pt‘khsx�o‘q‘ldsdq�ne�‘fqh,ennc�oqnctbs�trhmf�knv,bnrs�SC,MLQ�
dptholdms�’Ehftqd�0E(-�Ehftqd�1@�rgnvr�‘�ognsn�ne�nmd�ne�sgd�
SC,MLQ�cduhbdr�cdudknodc�hm�Aq‘yhk*�vhsg�u‘qhntr�‘ookhb‘shnmr�
hm�‘fqhbtkstqd�‘mc�‘fqn,hmctrsqhdr-
@lnmf� sgd� ‘ookhb‘shnmr� ne�SC,MLQ� hm� ‘fqhbtkstqd� ‘qd�

sgd� cdsdqlhm‘shnm� ne� sgd� bnmsdms� ‘mc� pt‘khsx� ne� udfds‘akd�
nhkr�hm�rddcr�trdc�hm�nhkrddc�aqddchmf�oqnfq‘lr*�rtbg�‘r�sgd�
cdudknoldms�ne�ghfg,nkdhb�od‘mts�btkshu‘qr�vhsg�adssdq�ogxrhb‘k�
‘mc�bgdlhb‘k�oqnodqshdr�sg‘m�qdftk‘q�od‘mtsr*�rhlhk‘q�sn�nkhud�
nhk�hm�sdqlr�ne�pt‘khshdr�’vhsgnts�sgd�ft‘unq�‘mc�ncnq�ne�nkhud�nhk(�
’@q‘ldmchy�S‘shr*�088/:�Rt‘rrtm‘ ds�‘k-*�1/08:�Rt‘rrtm‘�ds�‘k-*�
1/1/:�Qhadhqn�ds�‘k-*�1/10(*�‘mc�‘m‘kxrhr�ne�nhk�bnmsdms�hm�o‘kl�
eqthsr�‘mc�hm�rdudq‘k�ax,oqnctbsr�ne�o‘kl�nhk�hmctrsqhdr�’Eknqdr�
ds�‘k-*�1/08(-�Hm�sgd�‘m‘kxrhr�ne�eqths�pt‘khsx*�SC,MLQ�b‘m�ad�
trdc�sn�cdsdqlhmd�sgd�sns‘k�rnktakd�rnkhcr�bnmsdms�’™Aqhw(�‘mc�
vgdsgdq�sgd�eqths�hr�rvdds�nq�‘bhchb�’Odqdhq‘�ds�‘k-*�1/02:�Lnq‘dr�
 �Bnkm‘fn*�1/11(-�fid�q‘shn*�vghbg�hr�sgd�q‘shn�adsvddm�rnktakd�
rnkhcr�‘mc�shsq‘s‘akd�‘bhchsx*�hr�‘�udqx�hlonqs‘ms�o‘q‘ldsdq�enq�
sgd�ithbd�hmctrsqx�‘r�hs�‘kknvr�drshl‘shmf�sgd�rdmrnqx�pt‘khshdr�
ne�sgd�ithbd*�rtbg�‘r hsr�s‘rsd�’Eknqdr�ds�‘k-*�1/05(-
Hm�sgd�b‘rd�ne�adde*�vgdsgdq�eqdrg�nq�‘fdc*�SC,MLQ�g‘r�

addm�trdc�sn�cdsdqlhmd�pt‘khsx�o‘q‘ldsdqr�rtbg�‘r�e‘s�bnmsdms*�
sdmcdqmdrr*�‘mc�lnhrstqd-�Hm�sgd�b‘rd�ne�bghbjdm�aqd‘rs*�hs�g‘r�
addm�trdc�sn�hcdmshex�ogxrhnknfhb‘k�‘mnl‘khdr�sg‘s�b‘m�‘ffidbs�
sgd�‘bbdos‘ahkhsx�ne�bghbjdm ld‘s*�jmnvm�‘mnl‘khdr�rtbg�‘r�
rsqh‘sdc�‘mc�vnncx�aqd‘rsr�’Bnmrnkn�ds�‘k-*�1/1/:�Bnmrnkn�ds�
‘k-*�1/11:�Bnmrnkn�ds�‘k-*�1/13(-
Enq�oqnbdrrdc�enncr*�SC,MLQ�g‘r�addm�trdc�sn�cdsdqlhmd�

ogxrhb‘k� ‘mc� bgdlhb‘k� o‘q‘ldsdqr� ne� oqnctbsr� chqdbskx� hm�
bnlldqbh‘k�o‘bj‘fd*�sg‘s�hr*�‘r�sgdx�‘qd�entmc�nm�rtodql‘qjds�
rgdkudr-� Hm� sgd�b‘rd�ne�nkhud�nhk*� sgd�‘m‘kxrdr� hm� hms‘bs�ansskd�
b‘m�ad�trdc� sn�cdsdqlhmd� sgd�‘ctksdq‘shnm�vhsg� knvdq,u‘ktd�
udfds‘akd�nhk*�‘�bnllnm�eq‘tc�hm Aq‘yhk-�Enq�l‘xnmm‘hrd�‘mc�
r‘k‘c�cqdrrhmfr*�hs�b‘m�cdsdqlhmd�sgd�e‘s�bnmsdms�‘mc�bnmiql�
he�sgd�o‘bj‘fdc�oqnctbs�hmcddc�bnms‘hmr�sgd�e‘s�bnmsdms�rs‘sdc�
nm�sgd�k‘adk�’Odqdhq‘�ds�‘k-*�1/04‘:�Odqdhq‘�ds�‘k-*�1/04a(-�Hm�sgd�
b‘rd�ne�bqd‘l�bgddrd*�hs�b‘m�cdsdqlhmd�sgd�lnhrstqd�bnmsdms*�e‘s�
bnmsdms*�‘mc�cqx�l‘rr*�bnmiqlhmf�vgdsgdq�hs�hr�‘�sq‘chshnm‘k�nq�
khfgs�oqnctbs�’L‘bg‘cn�ds�‘k-*�1/11(-�Enq�i‘lr*�hs�b‘m�cdsdqlhmd�
sgd�rtf‘q�bnmsdms�‘mc�bnmiql�vgdsgdq�hs�hr�‘�sq‘chshnm‘k�nq�khfgs�
oqnctbs�‘r�vdkk�’R‘msnr� �Bnkm‘fn*�1/07(-�fid�cduhbd�rgnvm�hm�

Ehftqd�1A�b‘m�‘krn�ad�trdc�sn�nas‘hm�hl‘fhmf�nq�‘r�‘m�LQH�‘mc�
b‘m�ad�trdc�sn�nas‘hm�hmsdqm‘k�hl‘fdr�ne�‘fqh,ennc�oqnctbsr-�
Gnvdudq*�sgd�hl‘fdr�mddc�‘�knmfdq�ld‘rtqhmf�shld*�hs�hr�l‘hmkx�
dloknxdc�hm�rbhdmshib�qdrd‘qbg�ctd�sn�sgd�ghfg�bnrs�‘rrnbh‘sdc-
Hm� sgd�idkc� ne� ennc� rbhdmbd*�LQH� hr� ‘bjmnvkdcfdc� ‘r� ‘�

mnmhmu‘rhud� sdbgmhptd� b‘o‘akd�ne� b‘ostqhmf�ghfg,qdrnktshnm�
hl‘fdr� ne� ok‘ms� nqf‘mr� ‘mc� shrrtd� bnlonmdmsr-�Mtldqntr�
rstchdr� tshkhyhmf�LQH� g‘ud� enbtrdc� nm� eqthsr� ‘mc� rddcr�
’Jôbjdmadqfdq*�1//0:�Jôbjdmadqfdq�ds�‘k-*�1//3:�Gdqm‘mcdy,
R‘mbgdy�ds�‘k-*�1//6:�Kh�ds�‘k-*�1/1/:�Rhku‘�ds�‘k-*�1/10(-�Hs�hr�bqtbh‘k�
sn�mnsd�sg‘s�LQH hr�mns�‘�rsq‘hfgsenqv‘qc�oqnbdrr:�hmrsd‘c*�hs�
qdpthqdr�b‘qdetk�noshlhy‘shnm�ne�bnmsq‘rs�o‘q‘ldsdqr� qdk‘sdc�
sn� sgd� qdk‘w‘shnm� shldr�S0�‘mc�S1*�oqnsnm�cdmrhsx*�chffitrhnm*�
‘mc�bgdlhb‘k�rghμr-�Rnld�rstchdr�g‘ud�cdlnmrsq‘sdc�sg‘s�sgd�
‘ookhb‘shnm�ne�E‘rs�Knv�@mfkd�RGns�’EK@RG(�‘mc�Ydqn�Dbgn�
Shld�’YSD(�LQH�sdbgmhptdr�oqnuhcdr�e‘unq‘akd�bnmsq‘rs�enq�
rstcxhmf�rddcr�vhsg�rgnqs�S1�rhfm‘kr�’Rhku‘�ds�‘k-*�1/10(-
Sn� dwdlokhex� sgd� oq‘bshb‘k� ‘ookhb‘shnm� ne�LQH*� Ehftqdr�

2@*�A�‘mc�B�enbtr�nm�hcdmshexhmf�ldbg‘mhb‘k*�rshmj�atf*�‘mc�
lnhrstqd�c‘l‘fd�hm�l‘hyd�rddc-�Hm�qdedqdmbd ’Rhku‘�ds�‘k-*�1/10(�
‘�rhlhk‘q�‘ooqn‘bg�v‘r�trdc�hm�‘�l‘fmdshb�idkc�rsqdmfsg�ne�1�
Sdrk‘*�vgdqd‘r� hm�Ehftqd�2*� ‘�ghfgdq�l‘fmdshb�idkc�ne�8-3�S�
v‘r�dloknxdc-�@�Aqtjdq�rxrsdl�vhsg�O‘q‘uhrhnm�5-/�eqnl�sgd�
Vdhyl‘mm�Hmrshstsd�ne�Rbhdmbd�v‘r�trdc*�‘mc�sgd�Ydqn�Dbgn�
Shld�YSD�rdptdmbd�v‘r�bnkkdbsdc�vhsg�21/�‘bpthrhshnm�onhmsr*�‘�
qdrnktshnm�ne�/-0�ll*�‘mc�‘�sns‘k�dwodqhldms�shld�ne�3-4�gntqr�
vhsg�‘�qdodshshnm�shld�ne�4/�lr-�fid�rddcr�vdqd�ld‘rtqdc�‘μdq�
hlldqrhnm�hm�v‘sdq�enq�13�gntqr-�fid�bq‘bjr�‘mc�ak‘bj�qdfhnmr�
hm�sgd�hl‘fdr�ne�sgd�rddcr�hm�Ehftqd�2�hmchb‘sd�sgd�oqdrdmbd�ne�
c‘l‘fd� hm� sgd� rddc� shrrtd*�vghbg�g‘r� hlokhb‘shnmr� enq� sgdhq�
ogxrhnknfhb‘k� pt‘khsx-� Sghr� hlo‘bs� b‘m� ad� bnqqdk‘sdc�vhsg�
rodbhib�pt‘khsx�o‘q‘ldsdqr�qdk‘sdc�sn�uhfnq�‘mc�fdqlhm‘shnm�
onsdmsh‘k*� sxohb‘kkx� cdsdqlhmdc� sgqntfg� k‘anq,hmsdmrhud�
‘m‘kxrdr�sg‘s�l‘x�s‘jd�rdudq‘k�c‘xr�sn�dwdbtsd-
Adrhcdr� sgd�LQH�‘m‘kxrhr*� sgdqd� hr�‘�vhcd�q‘mfd�ne�MLQ�

hmrsqtldmsr� ‘u‘hk‘akd� nm� sgd�l‘qjds� ’Lhsbgdkk� ds� ‘k-*� 1/03(*�
d‘bg� sxod� vhsg� cheedqdms� bg‘q‘bsdqhrshbr*� qdrnktshnm*� ‘mc�
odqenql‘mbd-� Rnld�ne� sgdl�cn�mns�g‘ud� ‘kk� sgd� dkdbsqnmhbr�
‘mc� oqdbhrd�l‘fmdsr� sn� nas‘hm� hl‘fdr� ne� ghfg� qdrnktshnm:�
gnvdudq*� sgdx� ‘qd� onvdqetk� sn� nas‘hm� qdk‘wnldsqhb� rodbsq‘-�
fidrd�rhlokdq�rodbsqnldsdqr*�ne�knv,idkc�‘mc�knv,qdrnktshnm*�
‘qd�ltbg�bgd‘odq�sg‘m�LQH�rxrsdlr*�adhmf�bnllnmkx�trdc�
sn�‘m‘kxyd�‘fqhbtkstq‘k�oqnctbsr-
Ehftqd�3�rgnvr�‘m�dw‘lokd�ne�sgdrd�SC,MLQ�qdk‘wnldsqx�

rhfm‘kr�ne�l‘hyd�‘mc�od‘mts�rddcr-�Ehftqd�3@�oqdrdmsr�sgd�rhfm‘k�

Ehftpd�1-�Knv,idkc�MLQ�dptholdms�trdc�hm�‘fqhbtkstqd�enq�
sgd�‘m‘kxrhr�ne�nhk�bnmsdms�‘mc�pt‘khsx�hm�rddcr�’@(�‘mc�eqdrg�
eqthsr� ’A(*� ‘mc� enq� sgd� ‘m‘kxrhr� ne� ennc�oqnctbsr� chqdbskx� hm�
sgdhq�o‘bj‘fhmf�rtbg�‘r�nkhud�nhk*�vhmdr*�lhkj*�snl‘sn�r‘tbd*�
l‘xnmm‘hrd*�dsb

Ehftpd�2!�Dw‘lokdr�ne�l‘fmdshb�qdrnm‘mbd�hl‘fhmf�ne�l‘hyd�
rddcr*� rgnvhmf� sgd� oqdrdmbd� ne�ldbg‘mhb‘k� c‘l‘fd-�@*� A*�
‘mc�B�‘qd�bnqnm‘k*�‘wh‘k*�‘mc�r‘fhss‘k�uhdvr*�qdrodbshudkx-�fid�
onrhshnmr� ne� d‘bg� uhdv� ‘qd� hmchb‘sdc� hm� sgd� nsgdq� uhdvr� ax�
xdkknv�khmdr-�fidrd�hl‘fdr�vdqd�‘bpthqdc�trhmf�‘�8-3S�Aqtjdq�
LQH�hmrsqtldms�vhsg�O‘q‘uhrhnm�5-/�rnμv‘qd�‘s�sgd�Vdhyl‘mm�
Hmrshstsd�ne�Rbhdmbd*�Hrq‘dk�
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