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^mHš AZwn 7 amŒQ¨ r™ AO–{dH šQ¨ –g Ó~œYZ gœšWmZ6 ~mam›Vr H m CX§Xo�™ {d{^ÐZ Hš {f nm[apšW{VH s ÓUm{b™m| ›|
dVˆ›mZ ›| VWm ^{dŒ™ ›| Ód{YˆV dOˆZ Ho AœVJˆV AO–{dH šQ¨ –gm| H m Ó~œYZ H aZo hoVw J{Verb {H  ™m{d{Y™mœ Am–a gwXš…T
CnH aU H s gw{dYm ÓXmZ H aZm h–0 gœšWmZ Îmam {dMmaUr™ Ó›wI {df™m| ›| ~ma7~ma n…SZo dmbm gyIm6 AH š›mV AmobmdšpŒQ 6
gy‚› qgMmBˆ go C¾nÐZ bdUrH aU Am{X em{›b h—0 BgH mo {ZŒnm{XV H aZo Ho {bE gœšWmZ Îmam ‹ gbm|6 newAm| Am–a ›¾š™
›| AO–{dH šQ¨ –g na ›yb^yV AZwgœYmZ na Ï™mZ Ho pÐÃV H aVo h†E AnZo Ó™mgm| H mo Vrd Vm ÓXmZ H s JBˆ h–0

{nNbo Hw N dfm] ›| C¾Hš œ Ó™moJembm Ho gwÄ…T rH aU Ho {bE CnH aUm| H s IarX VWm ‹ m›ˆ {dH mg Edœ {Z›mˆU J{V{d{Y™m|
Ho gœ~œY ›| ~wZ™mXr gw{dYmAm| Ho {dH mg Ho {bE Ó™mg {H ™o JE0 dmšVd ›|6 Ob Ho BŒQV› Cn™moJ hoVw OrZÓmÝ nm| H s nhMmZ
H aZo Ho {bE C¾Hš ŒQ {‹ Zmo{›„g gw{dYm H mo Ómaœ^ H aZm dfˆ H s gdmˆ{YH ›h¾dnyUˆ CnbpÖY h–0 g›rjmYrZ dfˆ Ho Xm–amZ
Ó›wI AZwgœYmZ Ó™mgm| {ZØZ{b{IV CnbpÖY™mœ ›| em{›b h— : gmo™m~rZ ›| ÓH me gœVÒV {~ÐX†Am| Ho {ZYmˆaU hoVw n[aUm›m|
H s nwpŒQ H aZm; gyIm Ó^md H mo Ð™yZV› H aZo Ho {bE O–d7{Z™œ¿H m| H s nhMmZ; gyIm g{hŒUw JwUm| Ho {bE ~…S r gœ®™m ›|
OrZÓmÝ nm| H m narjU; Ob AÞnVm Am–a MQ§ Q mZr ^y{› jo¿m| Ho {bE j›Vmerb ‹ gb Ho Ý n ›| AO–{dH šQ¨ –g g{hŒUw
›N {b™m| Am–a S¨– JZ ‹ b hoVw H  mpÐVH Vmnr™ gr›mAm| H s nhMmZ; VWm Joh‡œ H s ‹ gb ›| nmof{UH šQ¨ –g Ho CÐ›ybZ hoVw
gy‚›Ord Hœ gmo{eˆ™› H m {dH mg0 BgHo Abmdm gœšWmZ Ho d–km{ZH m| Am–a VH ZrH s šQ m‹ Îmam OZOmVr™ Cn7™moOZm ›| g{H  ™
Ý n go ^mJrXmar H s JBˆ Am–a ›oam Jmœd ›oam Jm–ad H m™ˆH  › Ho AœVJˆV {H gmZm| Ho gmW našna ~mVMrV H s JBˆ0

ZoQdHˆ H mo ~…T mdm XoZo Ho {bE6 amŒQ¨ r™ Edœ AœVamˆŒQ¨ r™ Ho ÐÃm| Ho gmW g›Pm–Vm kmnZ na hšVmja {H E JE Am–a erfˆ
ÓmW{›H Vm dmbo e–j{UH H m™ˆH ›m| H mo Ómaœ^ H aZo Ho {bE Jœ^ra Ó™mg {H E Om aho h—0 gœšWmZ Îmam AO–{dH šQ¨ –g Ó~œYZ
na ^mdr AZwgœYmZ Ho {bE amoS ›–n V–™ma H aZo Ho CX§Xo�™ go 11AO–{dH šQ¨ –g Ó~œYZ11 na EH ~ oZ7šQ m¥{›ŸJ g¿ H m
g‹ bVmnydˆH Am™moOZ {H ™m J™m {OgH s g^r Zo CÐ›w„V Hœ R go gamhZm H s0 ›—6 S m8 {¿bmoMZ ›hmnm¿6 g{Md 2S oAa3 Edœ
›hm{ZXoeH 2^mHš AZwn3; lr gw{Zb Hw ›ma qgh6 Ana g{Md Edœ {d¾Vr™ gbmhH ma 2S oAa9^mHš AZwn3; lr N {~boÐÃ amCb6
Ana g{Md 2S oAa3 Edœ g{Md 2^mHš AZwn3; Cn›hm{ZXoeH 2EZAmaE›6 ^mHš AZwn3 ghm™H ›hm{ZXoeH 2›šXm Edœ Ob
Ó~œYZ6 ^mHš AZwn3; ghm™H ›hm{ZXoeH 2EEE‹ Edœ grgr6 ^mHš AZwn3 H m ^mHš AZwn7amAšQ¨ –Ógœ Ho {ZaÐVa gh™moJ Ho {bE
Am^ma ß™‰V H aVm h†¦0 gœšWmZ Ho {dH mg ›| {d{^ÐZ g{›{V™m| H m ™moJXmZ A¾™{YH gamhZr™ h–0 Bg Ó{VdoXZ H mo g›™ na
V–™ma H aZo ›| ÓH meZ g{›{V gXš™m| Îmam {H E JE Ó™mgm| H s ›— gamhZm H aVm h†œ0

{XZmœH : OyZ #)6 #!"( 2ZaoÐÃ ÓVmn qgh3
^mHš AZwn 7 amŒQ¨ r™ AO–{dH šQ¨ –g Ó~œYZ gœšWmZ6 ~mam›Vr {ZXoeH
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dfˆ Ho Xm–amZ ~w{Z™mXr Edœ AZwgœYmZ gw{dYmAm| Ho {dH mg Ho {bE gmWˆH Ó™mg {H ™o J™m0 šHy b
^dZ6 Nm¿mdmg Am–a E›AmBˆS rgr6 ~mam›Vr ›| Amdmgr™ n[aga Ho {Z›mˆU H s ÓJ{V gœVmofOZH ahr0
{Z™œ{¿V Obdm™w dmbo C³M VH ZrH J rZhmCg H m {Z›mˆU ÓJ{V na h–6 O~{H newYZ Ó™moJ go
gœ~pÐYV gw{dYm X{jU Va‹ dmbo ‹ m›ˆ ›| {dH {gV {H ™m J™m h–0 ~…S r gœ®™m ›| AmYw{ZH AZwgœYmZ
CnH aUm| H s ^r IarX H s JBˆ0 g›rjmYrZ Ad{Y Ho Xm–amZ H s ›w®™ CnbpÖY™m| H m dUˆZ gœjon ›|
ZrMo {H ™m J™m h–:

• Mma dfˆ Ho Ó™moJ g›mÒV hmoZo na ›waˆ› ›| {dKQZ9AdI½SZ H s KQVr Ódš{¾V Bg H  › ›| XoIr
JBˆ 7 gmo™m~rZ 7 Joh‡œ 7 šn|Q dme > JÐZm 5 šn|Q dme > Zo{n™a Kmg > gmo™m~rZ 7 Joh‡œ
> JÐZm > gw~~wb bygZˆ > ›‰H m 7 Mmam ´dma > gw~~wb 2dfmˆ AmYm[aV3 > Hœ Q¨ mob 5
šn|Q dme > AœOZ 2dfmˆ AmYm[aV3 > Mmam ´dma 2dfmˆ AmYm[aV3 > Hœ Q¨ mob0 šn|Q dme ÓmÒV
Ó™moJ ›| "8* go $8' Ó{VeV ´™mXm {dKQZ nm™m J™m0

• Mm–Wo dfˆ ›| JÐZm 5 šn|Q dme CnMma ›| A{YH V› JÐZm CnO XOˆ H s JBˆ Omo AÐ™ g^r CnMmam|
go H m‹ s ~ohVa Wr0 qg{MV pšW{V ›| JÐZm CnO KQVr Ódš{¾V ›| Bg H  › ›| XoIr JBˆ: JÐZm 5
šn|Q dme > Zo{n™a Kmg > JÐZm > gmo™m~rZ 7 Joh‡œ 7 šn|Q dme > bygˆZ > gmo™m~rZ 7
Joh‡œ > ›‰H m 7 Mmam ´dma O~ {H dfmˆ AmYm[aV pšW{V™m| ›| AœOZ > Mmam ´dma ›| nm™m J™m0

• CWbo ~ogmÞQ rH jo¿ ›| Am¥Ja amonU H s Anojm JS§ S m| ™m IœXH m| ›| amo{nV gnmoQ m6 A›Ý X Am–a
AZma Ho ~mJmZm| H m {ZŒnmXZ ~ohVa nm™m J™m0 gy‚› {dš‹ moQZ Zo BZ ~JrMm| H s šWmnZm ›| {~Zm
gy‚› {dš‹ moQ CnMma H s VwbZm ›| AnZr loŠVm H mo gm{~V {H ™m h–0 nm–Yo H s dšpÏX Am–a BgH s
H m{™ˆH s Edœ nmXn ÓOZZ {H  ™mE¦ &!/ šWmZr™ ›waˆ› Am–a &!/ H mbr {›Q§ Q r go ^ao JS§ S m| Am–a
IœXH m| ›| "!!/ H mbr {›Q§ Q r H s VwbZm ›| H m‹ s A³Nr nm™t JBŸ0

• S¨– JZ ‹ b H mo nmZr H s X†bˆ^ Am–a CWbo ~ogmpÞQH ^y{› Ho {bE EH gœ^m{dV ‹ gb Ho Ý n ›|
nhMmZ H s JBˆ h–0 BgH s IoVr Óm–Ímo{JH s Am–a E„gnmoOa {d{©OQ Ho ›mÏ™› go Bgo d–H pÞnH nrH
Ho Ý n ›| ~…T mdm XoZo Ho Ó™mg {H E JE0

• bmBZ ŸmoV qgMZ ÓUmbr H m Cn™moJ H aHo ´dma6 Ò™mO Am–a ~—JZ Ho nm–Ym| ›| O–d {Z™m›H
2~m™moaoJwboQgˆ3 H s Ó{V{H  ™m Am–a ‹ gb C¾nmXZ ›| Ob H s InV 2H  m¥n dmQa ÓmoS„eZ ‹œ ‰gZ3
H m ›yÞ™mœH Z {H ™m J™m0 emoY ›| ™h nm™m J™m {H nr~rAma H s gmnoj Ó{V{H  ™m n™mˆdaU H s
AdšWm na {Z^ˆa Wr Am–a g^r ‹ gb Ho {bE AbJ Wr0 nr~rAma O–go gmo{S™› ~|OmoEQ 2"!!
{›brJ m› Ó{V brQa36 nmoQ –{e™› ZmBQ¨ oQ 2"8& Ó{VeV3 Am–a Wm™mo 7 ™y[a™m 2&!! nmQ ˆ na
{›{b™Z3 Zo ´dma6 Ò™mO Am–a ~—JZ ›| nmZr Ho H ›r 2dmQa šQ¨ og3 H mo ghZo ›| ›XX H s0 Bg ÓH ma
nr~rAma H m Cn™moJ nmZr H s H ›r H s pšW{V ›| ‹ gbm| Ho C¾nmXZ H mo ~…T mdm XoZo ›| ›XX H a
gH Vm h–0 Bgr Vah ´dma Ho {bE {d{^ÐZ ÒbmpšQH ›ÞM CnMmam| ›| nmaœn[aH A×™mg Ho gmnoj
ÒbmpšQH ›ÞM CnMm[aV gnmQ 2%&•"& g|Q r›rQa3 Edœ C^am ~oS 2'!•"& g|Q r›rQa3 "&7
#(/ VH ~ohVa CnO Ho gmW gdm}¾V› nm™m J™m0

H m`ˆH mar gmamœe
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• EMS r7#")* H s VwbZm ›| Joh‡œ H s AmBˆgr7&%*$*%6 Bgr7&($'#$ Am–a AmBˆgr7""#!&"
ÓmÝ nm| ›| H m™mˆ¾›H {Qba Am–a ÓH me gœ“bofU XjVm A{YH nm™r J™r0 Joh‡œ H s AmBˆgr7
&%*$*%6 Bgr7&($'#$ Am–a AmBˆgr7""#!&" ÓmÝ n gyIm jo¿ ›o C¾nmXZ Ho {bE Cn™w‰V
nm™o JE0

• Joh‡œ H s AmBˆgr7&%*$*%6 Bgr7&($'#$ Am–a AmBˆgr7""#!&" ÓmÝ nm| ›| Ob VZmd amoYH
j›Vm grS rnrHo Am–a gr~rE‹ OrZ H s C³M A{^ß™{‰V go ghgœ~ÏX nm™o JE0

• gyIo Am–a J›u VZmd amoYH j›Vm H mo gmo™~rZ ›| ~…T mZo Ho {bE #! Cn™w‰V OrZ Ho H m™ˆ H mo
šnœ H aZo hoVw dm™ag Óo[aV OrZ gm™b|qgJ VWm AmaEZE hšVjon 2AmaEZEAmBˆ3 VH ZrH H m
Cn™moJ {H ™m J™m h–0

• gdˆ ÓW› h›Zo jo¿ Ho gmo™m~rZ H s EH bmoH {Ó™ ÓOm{V OoEg7$$& H s nšŠ^y{› ›| EWrbrZ
AgœdoXZerb #6 EAmaE‹ 6 S ÖbyAmaHo dmBˆ7%* Am–a ©‹ maZo{gbQ¨ mÐg‹o ao©O OrZ H s AÞn
A{^ß™{‰V ™w‰V gmo™m~rZ nm–Ym {dH {gV {H ™m h–0 BZ nm–Ym| ›| šQ¨ –g gœ~pÐYV OrZ Ho H m™ˆ H m
AmH bZ {H ™m J™m h–6 Omo {H Aa{~S mopÒgg O–go ›m¥Sb nm–Ym| ›| nhbo nVm bJm™m J™m Wm0 VZmd
gœ~pÐYV OrZ Ho H m™ˆ Ho AmH bZ hoVw "& AÐ™ OrZ H m gm™b|qgJ {H ™m Om ahm h–0

• S r~rQ r7~r~rEgAmagr n[a™moOZm Ho AœVJˆV Joh‡œ H s ##! OrZmoQ mBn na ~mbr {ZH bZo Ho ~mX
gyIo Ho Ó^md H m AÏ™™Z {H ™m J™m Am–a nmœM OrZmoQ mBn7 S r~rS ÖÞ™y7(%6 ~rOmJam ™obmo6
EMSr7%'(#6 EMnrSÖÞ™y7"&& Am–a EgEdmB̂™yAmB̂Qr $%#6 šWmZr™ ÓOm{V H s VwbZm ›| ~ohVa
nm™o JE0

• gmo™m~rZ Ho n¾Vm| ›| „bmoamo{‹ b H mo ›mnZo Ho {bE gm›mÐ™ N{d AmYm[aV nÏX{V H mo {dH {gV
{H ™m J™m0 dmšV{dH „bmoamo{‹ b Edœ Ä�™›mZ N{d™m| Ho Am–gV Ama 2R3 Am–a Or 2G3 {n„gob
›| ZH mam¾›H gœ~œY nm™m J™m0 ™h XemˆVm h– {H N {d {d“bofU AmYm[aV aœJrZ {n„gb H m Cn™moJ
gmo™m~rZ Ho n¾Vmo ›| „bmoamo{‹ b H m AZw›mZ bJmZo Ho {bE {H ™m Om gH Vm h–0 gm›mÐ™ B›oqOJ
H mo „bmoamo{‹ b AmH bZ Ho {bE nm–Ym| H mo ZwH gmZ nh†œMmE {~Zm BšVo›mb {H ™m Om gH Vm h–0

• nmZr Ho {d{^ÐZ šVam| Am–a nmofU gœ~œYr VZmd go Ow…S o ‹ gbm| Ho ›h¾dnyUˆ MaUm| H s nhMmZ H aZo
Ho {bE JÐZm Am–a Zt~y dJu™ ‹ gbm| Ho ~JrMm| ›| hmBna šno„Q¨b OmZH mar EH ¿ H s JBˆ0

• ÓH me H s Vrd Vm Am–a Ad{Y Ho gmW OoEg 7 $$& Am–a H m{bVya Ho nrEg7II 2PSII3 Ho
‰dmœQ› ™rÞS 2E‹ dr 9 E‹ E›3 H mo Ó^m{dV H aVr h–0 H m{bVya H s VwbZm ›| OoEg7$$& ›|
nrEg7# H s j{Vny{Vˆ ›| gwYma nm™m J™m0

• nmZr H s H ›r H s pšW{V Ho {bE Am› A{V gœdoXZerb nm™m J™m0 Z›r VZmd H s pšW{V ›o
{d{^ÐZ ~mJdmZr ‹ gbm| ›| ‰dmœQ› XjVm ›| H ›r H s Xa H m H  › AZma < H am—Xm < Zt~y <
gœVam < AœJya < gnmoQ m < Am› nm™m J™m0

• Vmn›mZ ›| dšpÏX Ho gmW ‰dmœQ› XjVm ›| H ›r H s Xa H m H  › S¨– JZ ‹ b > Zt~y > ear‹ m >

H am—Xm > gœVam > AZma > A›Ý X > AœJya > Om›wZ > Am› > gnmoQ m ›| nmBˆ JBˆ0 S¨– JZ
‹ b AÐ™ ‹ gbm| H s VwbZm ›| Vmn›mZ ›| dšpÏX Ho {bE A{YH g{hŒUw nm™m J™m0
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• gmo™m~rZ H s {d{^ÐZ {H š›m| H m IoV ›| Ob7O›md Ho Ó{V g{hŒUwVm Ho {bE OmœM H s JB̂0 gm›mÐ™
Ob Ó~œYZ H s VwbZm ›| Ob7O›md Ho CnMma Ho VhV AmaHo Eg 7#% Am–a AmadrEg7#!!"7
% ÓOm{V™m¦ ‹ gb {dH mg Ho A{YH mœe ›mnXœS m| ›| Ð™yZV› H ›r Ho gmW amoYr nmBˆ JBˆ0 Ob7
O›md Ho Ó{V g{hŒUwVm H s OmœM Ho {bE ÓOZZ AdšWm Ho ›wH m~bo dZšn{VH AdšWm A{YH
Cn™w‰V nmBˆ JBˆ0

• bdUr™ VZmd Ho VhV E½S mobr{WH Am–a E{nW–{Q H ~m™mo›m¥{b‰™yÞg {Z›mˆU H aZo dmbo
›o{WbmoQ¨ m¥{‹ H ~–„Q r[a™m Joh‡œ Ho ~rO ›| AœHw aU6 {dH mg Am–a šWmnZm H mo ~…T mVm h–0

• gr{›V nmofH V¾d eVm] Ho VhV Joh‡œ H s n–Xmdma ›| dšpÏX Ho {bE ›šX†gœ™moJr Hœ gmo{Qˆ™› H mo {dH {gV
{H ™m J™m0

• bdUr™ {›Q§ Q r Ho Z›yZm| go ÓmÒV nm–Ym| H s dšpÏX H mo ~…T mdm XoZo dmbo hobmoQ m¥ba|Q ~–„Q r[a™m nm–Ym|
Ho {dH mg d ~rO AœHw aU H mo gw{dYmOZH ~ZmZo Ho Îmam Joh‡œ ›| bdUVm Ho VZmd H mo H › H aZo
›| ›XX H aVm h–0

• ‹ gb Adeof H m gVh na Am³N mXZ VWm BgHo gmW gmo‹ˆ ›erZ H m Ó™moJ 2šQ~b eoqdJ6
Am¥‹ 7~o[aƒJ6 Ý Q ÓwqZJ Am–a CdˆaH Òbog›|Q3 Ho gœ™moOZ Zo nmaœn[aH no…S r JÐZo Ho Ó~œYZ H s
Anojm "$8$7#(8' Am–a #)8$7%%8%/ VH JÐZm CnO Am–a nmZr H s C¾nmXH Vm ›| dšpÏX nm™r
J™r0 BZ nÏX{V™m| H mo O…S {dH mg ›| gwYma Ho gmW7gmW JÐZo ›| AÞnH m{bH gyIm Ó^mdm| H mo
H › H aZo ›| ^r bm^H mar nm™m J™m0

• gobo{Z™›7Z–Zmo H U Am–a qOH 7Z–Zmo H U ›| dšpÏX gœdYˆZ H mo ~…T mZo H s j›Vm h– Am–a BgHo gmW
gmW ÓW›6 pßXVr™ Am–a VšVr™ VZmd H mo nœJm{g™g hmBnmoW–bo›g ›| H › H aZo H s j›Vm h–0

• ÓX‡{fV Obr™ dmVmdaU ›| AÞn V¾dm| Ho ÓX‡fU Ho {bE ~m™mo›mHˆ a Ho Ý n ›| BšVo›mb H aZo dmbo
Am¥„grS o{Qd VZmd6 gobwba VZmd6 Ð™yamoQ¨ mœg›rQa6 {b{nS noamo„gmBS Am–a Hw N Ý nm¾›H ›mnXœS m|
Ho VHˆ gœJV AZwÓ™moJ h—0

• {Vbm{n™m ›Nbr ›| eara H s dšpÏX H mo ›mnZo Ho {bE eara H m dOZ6 g‹o X ›mœgnoer6 ‹ mB~a
Amdš{¾V Ho ›mÏ™› go VWm qRT-PCR Ho ›m™mošQ o{QZ OrZ H s A{^ß™{‰V $% {SJ r gopÞg™g
#& {SJ r gopÞg™g Am–a $! {SJ r gopÞg™g go H m‹ s A{YH Wr0

• ZoZmoQ o„Zmobm¥{OH b hšVjon Ho ›mÏ™› go {OAmobmB̂Q§g ›| ›yÞ™ gdŶZ H s J™r h–0 ›Nbr ›| VZmdm|
Ho {ZdmaU Ho {bE Z–Zmo{gÞda AmYm[aV ©‹ sS V–™ma H aZo H m ›mZH sH aU {H ™m J™m h–0

� ��
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dm{fˆH Ó{VdoXZ
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n[aM`

{H gmZ6 d–km{ZH g›wXm™ Am–a Zr{V {ZYmˆaH m| Ho {bE Hš {f na AO–{dH šQ¨ –g Ho Ó{VHy b Ó^md EH
qMVmOZH {df™ h–0 BgH s Vrd Vm VWm Obdm™w n[adVˆZ go Ó{VHy b Ó^md ›| dšpÏX VWm ÓmHš {VH gœgmYZm|
Ho A¾™{YH XmohZ go ™o qMVmEœ Am–a ^r ~…T J™r h— O~{H AO–{dH šQ¨ –g H m dVˆ›mZ šVa ^r EH Ó›wI
qMVm H m {df™ h–0 ~…TVr OZgœ®™m H s ImÍ gwajm H ›Omoa Hš {f n[aVœ¿m| na {Z^̂a h–0 ›mZd O{ZV J{V{d{Y™m|
go CnOmD ^y{› Yrao7Yrao KQ ahr h– AV: Hš {f C¾nmXm|6 O–go ‹ gbm|6 newYZ6 ›¾š™ d nmoÞQ¨ r {deofH a
ewŒH VWm AÈˆewŒH ÓXoe ›| AO–{dH šQ¨ –g Ó~œYZ Ho {bE gw{Z™mo{OV ›m–{bH d gm›[aH AZwgœYmZ H s
Amd�™H Vm h–0 BZ g›š™mAm| Ho g›mYmZ Ho {bE ^maVr™ Hš {f AZwgœYmZ n[afX 2^mHš AZwn3 Ho AYrZ
amœ¨ r™ AO–{dH šQ¨ –g Ó~œYZ gœšWmZ H s šWmnZm #" ‹ adar6 #!!* H mo h†Bˆ Wr0

AO–{dH šQ¨ –g O–go gyIm6 A¾™{YH Vmn›mZ6 ~m…T 6 bdUVm6 AØbr™Vm6 I{ZO {dfm‰VVm VWm nmofH
V¾dm| H s H ›r ‹ gbm| Ho C¾nmXZ6 newYZ6 ›mp¾š™H s VWm AÐ™ C¾nmXm| Ho {bE ~…S r MwZm–Vr h—0 BZ
g›š™mAm| H s O{QbVm H mo nhMmZVo h†E AZoH Xoem| ›| {deof AZwgœYmZ H m™ˆH  › Ómaœ^ {H E JE h— VWm
AO–{dH šQ¨ –g Ho AZwHy b Hš {f Ho {bE {deof AZwgœYmZ Ho ÐÃm| H s šWmnZm H s0 ^maV ›| CŒUH {Q~œYr™
VWm CnmoŒU H {Q~œYr™ ÓXoe ›| A{YH Hš {f ™mo°™ ^y{› hmoZo Ho H maU ™h EH ~…S r MwZm–Vr h–0 ™Í{n6 hmb
Ho dfm] ›| ImÍmÐZ C¾nmXZ H s n–Xmda H m‹ s A³Nr h†Bˆ6 naÐVw XrKmˆd{Y ›| C¾nmXH Vm H s Ä{œ go Obdm™w
n[adVˆZ Ho Ó{VHy b Ó^md H s Cnojm Zht H s Om gH Vr h–0 AV: Bg ›h¾dnyUˆ {df™ na AZwgœYmZ H s Amoa
Ï™mZ XoZm A¾™œV Amd�™H h– Am–a ^maV ›| ImÍ gwajm Ho {bE Bg gœšWmZ H mo ›h¾dnyUˆ ^y{›H m {Z^mZr
h–0

^maVr™ Hš {f AZwgœYmZ n[afX Ho AZoH AZwgœYmZ gœšWmZ6 am´™ Hš {f {d’{dÍmb™ VWm g›Ý n
{d^mJ AO–{dH šQ¨ –g na H m™ˆ H a aho h— naÐVw g›š™m H s O{QbVm H mo XoIVo h†E ™o Ó™mg n™mÒV Zht h—0
Hš {f gœajU6 qgMmBˆ VH ZrH 6 O–dÓm–Ímo{JH s6 Z–Zmo Q o„Zmobm¥Or6 [a›moQ g|qgJ6 gyMZm Óm–Ímo{JH s6 nm¥br›a
{dkmZ Am{X jo¿m| ›| AZoH ZB̂ Óm–Ímo{J{H ™mœ {dH {gV h†B̂ h— {OZgo ‹ gb gwYma VWm ÓmHš {VH gœgmYZ Ó~œYZ
Ho ZE Îma Iwbo h— {OZHo ›mÏ™› go AO–{dH šQ¨ –g H m g›mYmZ {H ™m Om gH Vm h–0 AH ga {d{^ÐZ ÓH ma
Ho šQ¨ –g go Ó^m{dV Hš {f n[aVœ¿m| Ho {bE Óm–Ímo{J{H ™m| Ho loŠ gœ™moOZ hoVw g›J  Edœ ÓUmbr~ÏX Ó™mg H s
Amd�™H Vm h–0 AV: C³M šVa Ho AZwgœYmZ H m™ˆH  ›m| H mo Ómaœ^ H aZm A{V›h¾dnyUˆ h– Omo d–{’H šVa Ho
hm| Am–a {OZHo ›mÏ™› go Xoe Ho ^rVa Am–a ~mha {dH {gV Óm–Ímo{JH s™ {dH mg H mo AnZm™m Om gHo 0

g›š™m H s Jœ^raVm H s Ä{œ go AO–{dH šQ¨ –g Ho g›mYmZ Ty œT Zo Ho {bE {ZnwU Edœ AZw^dr
AZwgœYmZH VmˆAm| H s gœ®™m ›| dšpÏX H aZo H m ^r gœšWmZ H m A{V[a‰V Xm{™¾d h–0 BgH m CX§Xo�™ BZ
AZwgœYmZH VmˆAm| VWm ß™dgmB™m| ›| ZdmoÐ›ofr Edœ g›o{H V AœVa{df™H AZwgœYmZ j›Vm H m {dH mg H aZm
h–0 ™h gœšWmZ Omo EH g›VwÞ™ {d’{dÍmb™ h–6 H s ™moOZm CZ {deof jo¿m| ›| {ejm ÓXmZ H aZm h– {OZH m
AÏ™mnZ gm›mÐ™ Hš {f {d’{dÍmb™m| ›| Zht {H ™m OmVm h–0

gœšWmZ H s ^y{›H m
gœšWmZ H m Ï™mZ CZ šQ¨ –gm| na Ho pÐÃV h– Omo ›šXm ›| A{YH ™m H › Z›r6 ›šXm bdUVm6 jmar™Vm6

AØbr™Vm6 Ob^amd6 Ob JwUd¾Vm ›| H ›r6 Vmn›mZ H m šQ¨ –g6 erVbha6 ~m…T 6 g›wÃr Ob O›md go C¾nÐZ
hmoVo h—6 {OÐh| naØnamJV VWm ZdrZ VH ZrH m|6 ‹ gb gwYma6 gœgmYZ Ó~œYZ VWm Zr{V™m| Ho {dH mg H mo
gpØ›{bV H a gwbPmZo H m Ó™mg {H ™m Om ahm h–0 Bg H m™ˆ {ZdˆhZ Ho {bE gœšWmZ Zo Mma šHy bm| Zm›V:
dm™w›½Sbr™ šQ¨ –g Ó~œYZ6 gyIm šQ¨ –g Ó~œYZ6 ›šXm šQ¨ –g Ó~œYZ VWm Zr{VJV ghm™Vm AZwgœYmZ Ho ›mÏ™›
go ›h¾dnyUˆ AZwgœYmZ H m™̂H  ›m| H mo Ómaœ̂ {H ™m0 gœšWmZ Zo amœ¨ r™ Edœ AœVamœ̂¨ r™ gœšWmZm| go ZoQd{HŸ J nÏX{V
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H mo gpØ›{bV H aVo h†E bœ~r Ad{Y Ho {bE AO–{dH šQ¨ –g Ó~œYZ hoVw gm›[aH ›h¾d Ho ›mZd gœgmYZm| Ho
{dH mg H s ™moOZm ~ZmBˆ h–0 AO–{dH šQ¨ –g na Ï™mZ XoVo h†E gœšWmZ amœ¨ r™ Hš {f AZwgœYmZ ÓUmbr Ho AœVJˆV
dVˆ›mZ AZwgœYmZ Edœ {dH mg H m™m] H mo {~Zm XmohamE Omar aIZo H m Ó™mg H aoJm0 gœšWmZ H mo {d{^ÐZ ÓH ma
Ho šQ¨ –g Ho Ó{V g{hŒUwVm dmbo C¾nmXm| H mo {dH {gV H aZm h– O–go OrZ H ÐšQ¨ –„Q VWm šQ¨ –g BœSÚyšS
Ó›moQ a6 {OÐh| AÐ™ gœšWmZm| Îmam ‹ gb6 newYZ6 ›mp¾š™H s Am{X jo¿m| ›| C¾nmXZ Ho {bE Cn™moJ {H ™m
OmEJm0

Ï™o™
X‡aÄ{œ 6 VH ZrH m| H mo AnZmZo H s {d{Y6 g›mYmZm¾›H Cnm™ VWm šdrH m™ˆ Zr{V™m| Ho ›mÏ™› go

Obdm™w AZwHy b ÓUm{b™m| H mo AnZmVo h†E AO–{dH šQ¨ –g Ó^m{dV Hš {f n[aVœ¿m| ›| gVV Or{dH m C¾nÐZ
H aZm h–0

A{YXoe
• ‹ gbr™ nm–Ym|6 newYZ6 ›N{b™m| VWm ›šXm gy‚› Ordm| ›| AO–{dH šQ¨ –g Ó~œYZ na ›m–{bH Edœ gm›[aH

AZwgœYmZ0

• AO–{dH šQ¨ –g Ó~œYZ ›| JwUd¾VmnyUˆ {ejm XoZm VWm °bmo~b g|Qa Am¥‹ E„grb|e Ho Ý n ›| C^aZm0

• AO–{dH šQ¨ –g gyMZm gœJ hmb™ Ho Ý n ›| H m™ˆ H aZm6 g›mYmZm¾›H aUZr{V™mœ VWm kmZ Ógma Edœ j›Vm
{Z›mˆU Ho {bE šdrH m™ˆ Zr{V™mœ0

• AO–{dH Edœ O–{dH šQ¨ –g H maH m| Ho Ó~œYZ hoVw gœnHˆ šWm{nV H aZm0

CÇo]™
"8 Hš {f na AO–{dH šQ¨ –g Ho ›w®™ Ó^mdm| H m ›yÞ™mœH Z Edœ n[a›m{UV H aZm VWm A–O–{dH šQ¨ –g Ó~œYZ

go gœ~œ{YV gyMZmAm| H m [anmo{OQar {dH {gV H aZm0

#8 šH  sqZJ VH ZrH m| H m {dH mg VWm ›mBqZJ d AO–{dH šQ¨ –g H s g{hŒUwVm dmbo Zm¥dob OrZ Ho Cn™moJ
Îmam ‹ gbm|6 ~mJdmZr6 newAm|6 ›N {b™m| Am–a gy‚› Ordm| Ho šQ¨ –g ghZ H aZo dmbo OoZmoÓÝ n9ÓOZZ
gm›J r9šQ¨ oZ H m {dH mg H aZm0

$8 gyIm6 ›šXr™ VWm dm™w›œSbr™ šQ¨ –gm| H mo AJ Jm›r d–km{ZH Cnm™m| O–go7 Z–Zmo Q o„Zmobm¥Or6 ^m–Jmo{bH
gyMZmAm| Ho ›mÏ™› go g›mYmZ hoVw VH ZrH m| H mo {dH {gV H aZm0

%8 AO–{dH šQ̈ –g AZwgœYmZ Edœ Ó~œYZ ›| AmYw{ZH Cnm™m| Edœ VH ZrH m| Ho Cn™moJ Ho {bE ›mZd gœgmYZm|
H mo CÐZV Ó{ejU VWm j›Vm {Z›mˆU H m™ˆH  ›m| Îmam {dH {gV H aZm0

&8 gœšWmZm|9gœJRZm|9am´™ Hš {f {d’{dÍmb™m| Ho gh™moJ go AO–{dH šQ¨ –g Ó~œYZ na Zr{VJV ghm™Vm
AZwgœYmZ H m™ˆ H aZm0

'8 AO–{dH šQ¨ –g na H m™ˆ H aZo dmbo amœ¨ r™ Edœ AœVamˆœ¨ r™ gœšWmZm| go gœ~œY šWm{nV H aZm0

aUZr{V™mœ
gœšWmZ Ho b‚™ Edœ {dOZ H s Óm{ÒV Ho {bE fQH moUr™ AœVagœ~œY ™moOZmAm| H mo AnZm™m OmEJm

Vm{H AZwgœYmZ Ó™mgm| H mo Hw eb Edœ Ó^mdH mar ~Zm™m Om gHo 2{M¿ "8"30 gœšWmZ AnZo g›šV Ó™mgm|
H mo AO–{dH šQ¨ –g dmbo n™mˆdaU ›| Obdm™w Ho AZwÝ n gVV Or{dH m CnbÖY H amZo H s Amoa aIoJm0
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amAÓg

amHš {d{d ^mHš AZwn

EZOrAmo9
CÍmoJ

J–a7Zmgˆ
H| Ã

AÐVamˆ{œ¨™
H| Ã

{M¿ "8" A{YXoe H s Óm{ÒV Ho {bE gœšWmZ H s `moOZm

ââ b‚` H.mo n[a^m{fV H.aZm
ââ AZwHy.b VH.ZrH.
ââ e_Z aUZr{V`m¦
ââ Zr{V H.m g_WˆZ
ââ C¾Hš.œ> H|.Ã
ââ ZoQ>d{HŸ.J

gœšWmZ H.s n[aMmbZ ™moOZm Xoe Ho. g›j ›m–OyX AO–{dH. šQ¨>–g na ›m–{bH. AZwgœYmZ6 gm›[aH. ›mZd
gœgmYZ {dH.mg6 ge‰V S>mQ>m~og Am–a amœ¨>r™ d AœVamˆœ¨>r™ Ho.ÐÃm| Ho. ZoQ>dHˆ. H.s Ó{V^m{JVm VWm AJ Jm›r
Óm–Ímo{J{H.™m| Ho. Cn™moJ go gwYmam¾›H. Ó™mgm| H.s Amoa {deof Ý.n go Ï™mZ XoZm h–0 Hš.{f jo¿ H.mo Ó^m{dV
H.aZo dmbo {d{^ÐZ ÓH.ma Ho. AO–{dH. šQ¨>–g Ho. n[a›mU Am–a Amdš{V H.mo ÓmW{›H.Vm Ho. Vm–a na A{^b{jV
H.aZm gœšWmZ H.s ß™mnH. ™moOZm h–0 Bggo ›m–{bH. Edœ gm›[aH. AZwgœYmZ H.mo Am–{M¾™ ÓmÒV hmoVm h– {OgH.m
b‚™ ‹.gbm|6 ~mJdmZr6 newYZ Edœ ›mp¾š™H.s ›| Hš.{f nm[apšW{VH.s {deof šQ¨>–g X‡a H.aZo Ho. Cnm™m| VWm
Óm–Ímo{J{H.™m| H.mo AnZmZm h–0 ™h H.m™ˆ6 AO–{dH. šQ¨>–g Ó~œYZ Ho. C¾Hš.œ> H|.Ã Ho. {bE Amd�™H. d–km{ZH.
gœgmYZ VWm {d’šVar™ ›m–{bH. gw{dYmAm| Ho. {dH.mg go {H.™m OmEJm0 

gVV Hš.{f Ho. {bE gœgmYZm| ›| Cn™moJ H.s C³M Ó^mdH.mar Xa Óm{ÒV Ho. {bE CnbÖY {Zdoem| H.m
›yÞ™mœH.Z VWm BZH.m {H .™merb Ý.n go Cn™moJ6 hm{Z H.mo amoH.Zm6 Am™ H.mo ~…T>mZo Ho. {bE Ó{V™moJr ›mœJH.VmˆAm|
›| {Zdoem| H.m Am–{M¾™nyUˆ AmdœQ>Z VWm šWmZ {deof Óm–Ímo{J{H.™m| H.m {dH.mg Am{X gmYZ h—0 amœ¨>r™ AO–{dH.
šQ¨>–g Ó~œYZ gœšWmZ EH. g›VwÞ™ {d’{dÍmb™ hmoZo Ho. ZmVo VWm BgHo. šWmZ H.s {d{eœ>Vm Ho. H.maU ™h
gœšWmZ Z Ho.db ^maV ›| ~pÞH. {d’ šVa na AO–{dH. šQ¨>–g AZwgœYmZ ›| C¾Hš.œ> H|.Ã ~ZZo Ho. ™mo°™ h–0
g›šV ÓH.ma Ho. gyIo6 ›šXr™ Edœ dm™w›œS>br™ šQ¨>–g go gœ~œ{YV AmœH.…S>m| Ho. gœJ h VWm AO–{dH. šQ¨>–g AZwgœYmZ
Ho. g›Ðd™Z ›| ™h gœšWmZ AJ Ur H|.Ã hmoJm0 Obdm™w n[adVˆZ Ho. Ó{V Cnm™m¾›H. H.m™ˆdmBˆ Edœ Bgo AnZmZo
H.s gœ™w‰V H.m™ˆdmBˆ  {Ogo {d{^ÐZ ÓH.ma Ho. ^y{› Edœ Ob gœgmYZ Ó~œYZ Cnm™m| ›| H.m™mˆpÐdV {H.™m Om
gHo. Vm{H. AÞnH.m{bH. bm^ VWm XrKˆH.mb ›| g›mYmZ H.s ™moOZmEœ CnbÖY hmo gH|.0 

gœšWmZ H.s Ó{VŠ>m
AÐ™ {nN>…S>o dJˆ na ~Zr ›moBbr AmodagmBQ> H.›oQ>r Zo AO–{dH. šQ¨>–g na EH. g›{nˆV AZwgœYmZ

gœšWmZ H.s {g‹.m[ae H.s {OgH.s Ó{VŠ>m g›VwÞ™ {d’{dÍmb™ O–gr hmo0 ^maVr™ Hš.{f AZwgœYmZ n[afX Ho.
AœVJˆV ›mboJmœd IwXˆ6 ~mam›Vr6 nwUo6 ›hmamœ¨> ›| amœ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Zm›H. gœšWmZ H.s
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šWmnZm go gœ~œ{YV Hš.{f ›œ¿mb™ Îmam ""dt ™moOZm ›| ÓšVwV ÓšVmd H.mo Ho.ÐÃr™ ›œ¿r ›œS>b Îmam AZw›moXZ
{X™m J™m0 dfˆ #!!* ›| AO–{dH. šQ¨>–g Ó~œYZ na ZE gœšWmZ Ho. Ý.n ›| šWm{nV hmoZo Ho. ~mX
amœ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Zo AnZr J{V{d{Y™m| H.mo ~mam›Vr Ho. emaXm ZJa pšWV Hš.{f {dkmZ
H|.Ã Ho. EH. H—.n Am¥{‹.g go Ómaœ^ {H.™m0 ›mZZr™ H|.Ãr™ Hš.{f Edœ ImÍ ÓgœšH.aU CÍmoJ ›œ¿r Îmam {XZmœH.
!" Zdœ~a6 #!"! H.mo BœOr{Z™[aƒJ dHˆ.emn Ho. CX§KmQ>Z Ho. n“MmV§ H.m™mˆb™ H.m šWmZmœVaU ›mboJmœd IwXˆ
›| hmo J™m0 OZdar6 #!"& VH. H.m™mˆb™ Am–a Ó™moJembmAm| H.m H.m™ˆ Bg dHˆ.emn Am–a {deof H–.{~Zm| go
MbVm ahm h–0 A~ gœšWmZ Ho. g›šV H.m{›ˆH. Zd{Z{›ˆV H.m™mˆb™ gh Óemg{ZH. I½S> ›| šWmZmœV[aV hmo
JE h—0 Bgr Xm–amZ AZwgœYmZ6 Óemg{ZH. VWm VH.Zr{H. J{V{d{Y™m| Ho. {bE ›mZd gœgmYZ H.s pšW{V H.mo
gwÄ…T> H.aZo H.m ^r n™mˆÒV Ó™mg {H.™m J™m0 dVˆ›mZ g›™ ›| d–km{ZH.6 VH.ZrH.s Am–a Óemg{ZH. H.m{›ˆH.m|
H.s gœ®™m H .›eõ #(6 "# Am–a ' h–0 Bg ÓH.ma "!& šdrHš.V nXm| ›| %& nXm| na {Z™w{‰V™mœ H.s JBŸ 2Vm{bH.m
"8"30 gœšWmZ Zo AnZo ~h†{df™H. Ó™mg dmbo Mma šHy.bm| Ho. ›mÏ™› go AZwgœYmZ H.m™ˆ Ómaœ^ {H.™m
2{M¿ "8#30

{ZXoeH. AmaEgr

nrE›Bˆ gob šHy.b AÏ™j nwšVH.mb™ Óemg{ZH. Edœ
{d¾V

AmBˆE›gr

dm`w_œS>br` šQ¨>–g
Ó~œYZ šHy.b

Hš.{f A{^`mœ{¿H.s

gyIm šQ¨>–g
Ó~œYZ šHy.b

›šXr™ šQ¨>–g
Ó~œYZ šHy.b

Zr{VJV ghm`Vm
AZwgœYmZ šHy.b

Hš.{f H.sQ> {dkmZ

Hš.{f _m–g_ {dkmZ

gš` {dkmZ

new H.m™ˆH.s

O–dÓm–Ímo{JH.s

n™mˆdaU {dkmZ

~mJdmZr

nmXn H.m™ˆH.s

›šXm {dkmZ

Hš.{f O–dÓm–Ímo{JH.s

Hš.{f gy‚›Ord {dkmZ

gš™ {dkmZ

O–d agm™Z

n™mˆdaU {dkmZ

AZwdmœ{eH.s Edœ nmXn
ÓOZZ

~mJdmZr

_šXm Edœ Ob 
Ó~œYZ A{^`mœ{¿H.s

nmXn H.m™ˆH.s

›šXm {dkmZ

Hš.{f gy‚›Ord {dkmZ

gš™ {dkmZ

O–d agm™Z

O–dÓm–Ímo{JH.s

‹.m_ˆ _erZar Edœ nmda
A{^`mœ{¿H.s

_¾š` Edœ _mp¾š`H.s {dkmZ

~mJdmZr

_šXm Edœ Ob 
Ó~œYZ A{^`mœ{¿H.s

nmXn H.m™ˆH.s

›šXm {dkmZ

Hš.{f AWˆemƒ

Hš.{f gmœp®™H.s

gš™ {dkmZ

O–d gyMZm {dkmZ

‹.gb _m¥S>qbJ

_¾š` Edœ _mp¾š`H.s
{dkmZ

^yJ^ˆ gyMZm {dkmZ

›šXm {dkmZ

new {M{H.¾gm {dkmZ

{M¿ "8# gœšWmZ H.s gœJR>Zm¾_H. gœaMZm



5

dm{fˆH. Ó{VdoXZ
#!"'7"(

A{YH.m[a`m| Edœ H._ˆMm[a`m| H.s pšW{V 
Vm{bH.m "8" amœ¨>r` AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam_Vr _| H.m ˆ̀aV A{YH.m[a`m| d H._ˆMm[a`m| H.s gœ®`m

gœdJˆ šdrHš.V ^ao JE nX [a‰V nX 

d–km{ZH. &"4 #% #(

VH.ZrH.s $$ "# #"

Óemg{ZH. #! !$ "(

Hw.b `moJ "!% $* '&

4{ZXoeH. g{hV

gœšWmZ Ho. AZwgœYmZ H.m™ˆH .› 

dm™w›œS>br™ šQ¨>–g Ó~œYZ šHy.b
• ›w®™ ImÍ Edœ ~mJdmZr ‹.gbm|6 newYZ Am–a ›mp¾š™H.s jo¿ na Vrd  ›m–g›r™ pšW{V™m| O–go C³M H.m~ˆZ

S>mBAm¥„gmBS>6 C³M Edœ {ZØZ Vmn›mZ6 A¾™{YH. erV go j{V B¾™m{X H.m Ó^md0

• ÓH.me gœ“bofU6 Öb–H. H.m~ˆZ Am–a AÐ™ Eamogm¥b Ho. dm™w›œS>br™ ^yao ~mXbm| 2E~rgr3 Ho. AœVJˆV Mmdb
Am–a Joh‡œ H.s dšpÏX VWm C¾nmXH.Vm H.m ›yÞ™mœH.Z6 E~rgr Ho. Ó{V g{hŒUwVm dmbo gœ~œ{YV OrZm| H.m
nšWH.sH.aU0

• 11Amo{›„g11 VWm {gšQ>Øg ~m™mobm¥Or ™moOZmAm| Ho. Cn™moJ go A¾™{YH. H.m~ˆZ S>mBAm¥„gmBS> Am–a
Vmn›mZ H.mo ‹.gbm|6 newAm|6 ›N>{b™m| Am–a ›mBH .moÖg Ho. AZwHy.b ~ZZo Ho. {bE ›–Q>m~mo{bH. Am–a AmU{dH.
AmYma H.mo šnœ> H.aZm0

• ›m–g› H.s Vrd  n[apšW{V™m| Ho. hm{ZH.maH. Ó^md H.mo H.› H.aZo hoVw {S>{gOZ šnmoQ>ˆ {gšQ>› 2S>rEgEg3
{dH.{gV H.aZm0

gyIm šQ¨>–g Ó~œYZ šHy.b
• šQ¨>–g gœHo.Vm| H.m Ó¾™jrH.aU6 g›PZm Edœ nmaJ›Z Am–a šQ¨>–g Ho. Ó{V g{hŒUwVm dmbo Otg H.m {Z™›Z

VWm AO–{dH. šQ¨>–g Ho. Ó{V g{hŒUwVm Ho. {bE Hw.eb šH .sqZJ VH.ZrH.m| H.m {dH.mg0  

• ›w®™ ImÍ Edœ ~mJdmZr ‹.gbm| ›| gwYma Ho. {bE šWmZr™ ŸmoVm| go šQ¨>–g g{hŒUwVm dmbo Otg H.s ImoO0

• Joh‡œ6 Mmdb6 ›‰H.m6 ›yœJ‹.br6 XbhZ6 gpÖO™m¦6 Am›6 Zt~ydJu™ ‹.b6 AœJya VWm nnrVm na Ï™mZ XoVo h†E
›w®™ ImÍ ‹.gbm| ›| AO–{dH. šQ¨>–g g{hŒUwVm dšpÏX Ho. {bE OoZmo{›„g6 ‹o.Zmo{›„g6 Ómo{Q>™mo{›„g Am–a
›oQ>m~mobmo{›„g H.m Cn™moJ H.aZm0 

• [aOmošnr™a ›| ÒbmœQ> ›mBH .mo~ ›| AœVõ{H .™m Îmam gyIo H.s g{hŒUwVm ›| dšpÏX H.aZm0

›šXr™ šQ¨>–g Ó~œYZ šHy.b
• g{hŒUwVm Ho. AZwdmœ{eH. Edœ AmU{dH. AmYma VWm bdUr™Vm6 nmofH. V¾dm| H.s H.›r6 ^mar YmVwAm| H.s

A{YH.Vm VWm {ZØZ šVar™ Obr™ JwUd¾Vm Ho. AœVJˆV ›w®™ ImÍ Edœ ~mJdmZr ‹.gbm|6 newAm|6 gy‚›
Ordm| Am–a ›N>{b™m| ›| Am™Z g›šWmnZ0 
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• Cn™wˆ‰V ÓH.ma Ho. šQ¨>–g Ho. Ó{V g{hŒUwVm ÓXmZ H.aZo dmbo {deof OrZ H.s ImoO VWm nšW{H.H.aU Ho. {bE
›šXm ›oQ>m{OZmo› H.m AÏ™™Z0 

• ~m™moao{›{S>™oeZ Am–a ~m™mo7Q¨>oqnJ H.s nÏX{V™m| VWm ZdrZ C¾nmXm| Ho. {bE Z–Zmo Q>o„Zmobm¥Or Edœ Z–Zmo
›Q>o[a™b H.m Cn™moJ0 

• {gšQ>›g ~m™mobm¥Or Ho. Cn™moJ Îmam ‹.gbm| H.s dšpÏX Edœ C¾nmXH.Vm na Ob›°ZVm Edœ AZm¥p„gVm Ho.
Ó^md H.m AÏ™™Z0

• J rZ hmCg J–gm| Ho. {bE ›šXm H.mo qgH. Ho. Ý.n ›| Am–a bdUr™Vm d ^mar YmVwAm| Ho. šQ¨>–g H.mo H.› H.aZo
Ho. Cnm™m| H.m ›yÞ™mœH.Z0 

Zr{VJV ghm™Vm AZwgœYmZ šHy.b
• AO–{dH. šQ¨>–g H.mo H.› H.aZo Ho. {bE CnMmam¾›H. ™moOZmAm| H.mo {dH.{gV H.aZm0 

• ZE Ó~œYZ {dH.Þnm| H.s Ý.naoIm V–™ma H.aZm {Oggo „brZ S>odbn›|Q> ›oHo.{Z´› Ho. AœVJˆV šQ¨>–g Ho. Cnm™
Am–a H.m~ˆZ Q¨>oqS>J H.m Adga CnbÖY hm|0

~w{Z™mXr gw{dYm {dH.mg J{V{d{Y™mœ 
H.m™mˆb™ d Óemg{ZH. ^dZ 

H.m™mˆb™ Edœ Óemg{ZH. ^dZ A~ nyar Vah go gwg{´OV h– Am–a Bgo nmœM I½S>m| ™Wm {ZXoeH. gob6
Óemg{ZH. AZw^mJ6 dmVmdaUr™6 ›šXr™6 gyIm d Zr{V Ó~œYZ šHy.b ›| ~mœQ>m J™m h–0 Bg ^dZ ›| nyar Vah
go CnH.aUm| go gwg{´OV Ho.ÐÃr™ Ó™moJembm h– {Ogo VrZ I½S>m| ›| ~mœQ>m J™m h–6 ##& ß™p„V™m| Ho. ~–R>Zo
H.s j›Vm dmbm EH. nyUˆV™m gwg{´OV g^mJma Am–a gmdˆO{ZH. gØ~moYZ ÓUmbr go gwg{´OV EØ‹.s{W™oQ>a
h–0 Óemg{ZH. ^dZ ›| AmJ H.m nVm bJmZo Am–a Abm¥›ˆ ÓUmbr H.s ^r gw{dYm h–0

A{V{W Jšh 
{Zam A{V{W Jšh ›| dmBˆ7‹.mBˆ H.Zo„eZ H.s gw{dYm™w‰V VrZ drAmBˆnr H.j> Am–a ") gm›mÐ™ H.j h—0

A{V{WJšh ›| %% ß™{‰V™m|> Ho. {bE ^moOZ H.j VWm EH. g^mH.j ^r h–0 {Zam A{V{WJšh H.m CX§KmQ>Z
›mZZr™ S>m8 {¿bmoMZ ›hmnm¿6 g{Md 2S>oAa Edœ ›hm{ZXoeH.6 ^mHš.AZwn3 Ho. ßXmam #$ A‰Qy>~a #!"' H.mo
{H.™m J™m0

N>m¿ hm¥šQ>b6 N>m¿m hm¥šQ>b Edœ S>mBqZJ Öbm¥H. 
N>m¿m| Edœ N>m¿mAm| Ho. {bE AbJ7AbJ hm¥šQ>bm| Am–a S>mBqZJ Öbm¥H. H.m {Z›mˆU H.m™ˆ Aœ{V› MaU ›|

h–0 nyUˆ H.m™ˆ ›| em{›b h— : ‹§.bmo[aƒJ6 AmœV[aH. Edœ ~mh§™ ÒbmšQ>a Edœ aœJ amoJZ H.m H.m™ˆ6 nyar {‹.qQ>J Ho. gmW
XadmOm| Edœ pI…S>{H.™m| H.mo bJmZm6 g^r em–Mmb™m| Am–a agmoBˆ ›|  Xrdma na Q>mBb| bJmZm6 ‹.eˆ na Q>mBb|
bJmZm Edœ Obmny{Vˆ0 XmoZm| hm¥šQ>b ›| Hw.b (# H.›am| H.s ß™dšWm H.s JBˆ h– {OZ›| gœb°Z ~mWÝ.› Am–a gmoba
dm¥Q>a hrQ>a H.m ÓmdYmZ h–0 BZ hm¥šQ>b Ho. H.m¥›Z S>mBqZJ Öbm¥H. (! ß™p„V™m| Ho. ~–R>Zo H.s j›Vm Ho. gmW
ES>dmœg Hw.qH.J ÓUmbr go gwg{´OV h—0 A^r BZ ^dZm| H.s gmO7g´Om H.s OmZr h– Am–a BZ ^dZm| H.mo nyar
Vah go H.m™ˆerb ~ZmZo Ho. {bE gœ~œ{YV H.m™ˆ ÓJ{V na h–0 BZ hm¥šQ>b H.m Cn™moJ {d{^ÐZ {d{Z›™ H.m™ˆH .›m|
Ho. VhV AmZo dmbo N>m¿7N>m¿mAm| Îmam Am–a {d{^ÐZ n[a™moOZmAm| Ho. VhV e–j{UH. J{V{d{Y™m|6 AZwgœYmZ
šH.m¥bam| Ho. {bE Edœ {d{^ÐZ Ó{ejU H.m™ˆH .›m| Ho. Xm–amZ Ó{ejwAm| Ho. Ý.n ›| Edœ ÓXeˆZr Ho. {bE AmZo dmbo
{H.gmZm| Îmam {H.™m OmEJm0
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{M¿ "8$ 2H.3 šHy.b ^dZ; 2I3 hm¥šQ>b ^dZ; 2J3 E›AmBˆS>rgr6 ~mam›Vr ›| {Z›mˆUmYrZ Q>mBn IV Amdmgr™ n[aga; 2K3
Q>mBn VI Amdmgr™ n[aga; 2S>3 Q>mBn V Amdmgr™ n[aga; VWm 2M3 {ZXoeH. ›hmoX™ Îmam H.m™ˆ H.s ÓJ{V H.m
AdbmoH.Z

šHy.b ^dZ 2#3

dVˆ›mZ dfˆ ›| {Z›mˆU H.m™ˆ nyam hmoZo dmbo {hšgo ›| em{›b h– : ‹§.bmo[aƒJ6 no™Ob H.s AmÐV[aH. {‹.qQ>J6
em–Mmb™m| ›| g–ZrQ>ar {‹.qQ>J6 EÞ™w{›{Z™› Am–a Q>‹.ÐS> ereo Ho. XadmOm| H.mo bJmZm6 Eg8Eg8 a–qbJ6 ÒbmÐQ>gˆ6
AmÐV[aH. Edœ ~mh§™ aœJ amoJZ H.m H.m™ˆ VWm ‹.mÞg grqbJ H.m™ˆ6 {~Obr H.s {‹.qQ>J VWm E™a Hœ.{S>eqZJ
ÓUmbr H.s šWmnZm0 dVˆ›mZ dfˆ ›| nwam {H.™m J™m h–0 AÐ™ H.m™ˆ ^r ÓJ{V na h—0 

^mHš.AZwn 7 amAšQ¨>–Ógœ Amdmgr™ n[aga6 E›AmBˆS>rgr6 ~mam›Vr 
{XZmœH. "( ›mMˆ6 #!"' H.mo Q>mBn VI7!%6 Q>mBn V>7!'6 Q>mBn >IV7!) Am–a Q>mBn III7!) ‰dmQ>ˆam|

H.m {Z›mˆU H.m™ˆ Ómaœ^ {H.™m J™m0 dVˆ›mZ {d¾V dfˆ Ho. Xm–amZ6 ‹.eˆ H.s gVh VH. Amagrgr H.m™ˆ H.mo nyam
H.a {b™m J™m Am–a Xrdma ~ZmZo Am–a AÐ™ H.m™ˆ ÓJ{V na h—0

^mHš.AZwn 7 amAšQ¨>–Ógœ ›| nm¥da g~7šQ>oeZ Edœ ~mh§™ ÓH.me ß™dšWm 
Amagrgr VWm BŸQ>m| H.s {MZmBˆ H.m H.m› nyam {H.™m J™m0 ‹§.bmo[aƒJ6 AmœV[aH. Edœ ~mh§™ ÒbmšQ>a H.m H.m™ˆ

Am{X nyUˆ {H.E JE H.m™ˆ ›| em{›b h—0 {~Obr H.m™ˆ Ho. {bE dm™[aƒJ Edœ AÐ™ H.m™ˆ ÓJ{V na h—0  

2H.3 2I3

2J3 2K3

2S>3 2M3
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{M¿ "8% ›bX AZwgœYmZ ‹.m›ˆ 

AZwgœYmZ ‹.m›ˆ {dH.mg

›bX> AZwgœYmZ ‹.m›ˆ H.m {dH.mg 
›bX> ‹.m›ˆ Ho. '8&( ho„Q>o™a jo¿ go Ómogmo{ng Owbr‹§.bmoam Pm{…S>™m| H.mo hQ>m™m J™m VWm OwVmBˆ Ho. {bE

IoV H.s g‹.mBˆ Ho. H.m™ˆ hoVw ~mobr bJmBˆ JBˆ0 H.m{›ˆH.m| Am–a l{›H.m| H.mo N>m™m ÓXmZ H.aZo Ho. {bE ‹.m›ˆ ›| EH.
bKw AšWmBˆ eoS> gœšWm{nV H.s JBˆ0 ‹.m›ˆ Ho. {dH.mg Ho. {bE {H.amE na boH.a ›moÞS>~moS>ˆ hb6 amoQ>mdoQ>a VWm
H.ÞQ>rdoQ>a Îmam g›šV ‹.m›ˆ 2"' EH.…S>3 ›| OwVmBˆ H.s JBˆ0 ™moOZm~ÏX {dÐ™mg Ho. AZwgma IoVm| Am–a AmœV[aH.
g…S>H.m| H.mo {MpÐhV {H.™m J™m VWm ›|S> ~ZmZo H.m H.m› nyam {H.™m J™m0 ‹.gb H.s ~wdmBˆ Ho. {bE IoV V–™ma
{H.E JE0 Ómaœ^ ›| IoV H.s gOmVr™Vm H.s OmœM Ho. {bE har ImX ‹.gb 2T>|Mm3 H.mo ›bX> AZwgœYmZ ‹.m›ˆ
›| "&8& EH.…S> jo¿ ›| CJm™m J™m0 ›moÞS> ~moS>ˆ hb Îmam IoV ›| har ImX ‹.gb H.mo em{›b {H.™m J™m Am–a
BgHo. ~mX hm™[aƒJ AmYma na amoQ>mdoQ>a VWm H.ÞQ>rdoQ>a H.m Cn™moJ H.aVo h†E IoV V–™ma {H.™m J™m0 ~mamZr
pšW{V Ho. VhV a~r 7´dma ›| {d{^ÐZ nhbwAm| na nmœM AZwgœYmZ narjU bJ^J ' EH.…S> jo¿ ›| {H.E JE0
VWm{n6 eof jo¿ H.mo naVr ^y{› Ho. Ý.n ›| N>mo…S> {X™m J™m0 g^r narjUm| ›| ~mamZr a~r7 ´dma Ho. {ZŒnmXZ
H.mo H.m‹.s C¾gmhOZH. nm™m J™m0 

newYZ narjUm¾›H. gw{dYm 
^mHš.AZwn7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ›| EH. H.› bmJV dmbr newYZ narjUm¾›H. gw{dYm

{dH.{gV H.s JB̂0 Bg gw{dYm ›| Jmodœe6 ~H.ar VWm nmoÞQ̈>rembm em{›b h— {OZH.m Cn™omJ ~…S>o VWm N>moQ>o OwJmbr
dmbo newAm| VWm nmoÞQ¨>r n{j™m| ›| AO–{dH. šQ¨>–g go gœ~œ{YV AÏ™™Z H.aZo Ho. {bE newAm| Ho. aIaImd Edœ
Amdmg Ho. {bE {H.™m J™m0 dVˆ›mZ ›| AZwgœYmZ Am–a ÓXeˆZ Ho. {bE Mma ›wamˆ ^—go6 "! H.m|H.U H.Ð™mb VWm
' Amog›mZm~mXr ~H.[a™mœ Am–a &! J m›{Ó™m VWm lr{Z{Y ÓmœJU AWdm AhmVm nmoÞQ¨>r gœ~œYr ›yb njr
CnbÖY h—0 J m›{Ó™m EH. bo™a7Q>mBn Zšb h– {Ogo J m›rU VWm OZOmVr™ jo¿m| ›| 2‹ .s7a|O3 ›w„V Ý.n go
nmbZ Ho. {bE {dH.{gV {H.™m J™m h–0 lr{Z{Y {H.š› H.m eara dOZ BŒQ>V› h– Am–a AœS>m| H.m C¾nmXZ ~ohVa
Wm0 H.m|H.U H.mÐ™mb ~H.ar Zšb EH. ›mœgšdÝ.n H.s Zšb h– Omo ›hmamŒQ¨> Ho. H.m|H.U jo¿ Ho. C³M dfmˆ VWm
J rŒ› VWm AmÃˆ Obdm™w Ho. AZwHy.b h–0 ™h new H.mbo Mohao na g‹o.X ~—S> dmbo Am–a g‹o.X {H.Zmam| dmbo H.mbo
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H.mZm| dmbm h–0 ›hmamŒQ¨> Ho. bmVya VWm Amog›mZm~mX {Obo go Amog›mZm~mXr ~H.ar Zšb H.m nmbZ BgHo.
›wbm™› ›mœg6 ~ohVa nwZÝ.¾nmXZ XjVm Ho. {bE VWm ~ohVa amoJ Ó{VamoYr XjVm Ho. H.maU {d{dY Obdm™w
pšW{V™m| Ho. Ó{V AZwHy.bVm Ho. {bE {H.™m OmVm h–0 ›wamˆ ̂ —g ›yb Ý.n go ̂ maV Ho. nœOm~ VWm h[a™mUm am´™m|
H.s h– Am–a BgH.m Cn™moJ S>oar ^—œg Ho. Ý.n ›| A{YH. X†°Y C¾nmXZ Ho. {bE {H.™m Om ahm h–0 Bgo amoJ Ó{VamoYr
XjVm Ho. {bE ^r OmZm OmVm h–0 

{M¿ "8& ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ›| newYZ narjUm¾›H. gw{dYm 

AZwgœYmZ Ó™moJembm 
dVˆ›mZ df̂ Ho. Xm–amZ gœšWmZ Zo ar™b Q>mB› nrgrAma ›erZ6 nmXn dšpÏX M–Ø~a6 AmQ>mo›oQ>oS> AmQ>mo„bod6

a–‹  .rOaoQ>oS> BZ„™y~oQ>a eoH.a6 šn–„Q¨>mo‹.moQ>mo›rQ>a6 AmBg ©‹.boqH.J ›erZ6 a–‹ .sOaoQ>oS>> g|Q¨>r‹§.™yO6 ~m™mogo‹§.Q>r
H–.{~ZoQ>6 CO2 BZ„™y~oQ>a6 Bb–„Q¨>mo{ZH. VamOw6 Ja› hdm AmodZ VWm S>rEgEbAma H–.›am Am{X CnH.aUm| H.mo
IarXm J™m0 ™h ›m–OyXm CnH.aU O–go ar™b Q>mB› nrgrAma6 a–‹ .sOaoQ>oS>> g|Q¨>r‹§.™yO6 Ho.›rÞ™y{›Zrg|g B›oqOJ
{gšQ>› VWm ‹ .sO S̈>m™a bm™mo{‹.ÞOa6 hmBna šn–„Q̈>mo7ao{S>™mo›rQ>a6 EQ>mo{›H. EÖOmÒêZ šn–„Q̈>mo‹.moQ>mo›rQ>a6 ÒbmœQ>
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šQ¨>–g {S>dmBg6 OobS>b S>mBOoeZ EœS> {S>šQ>rboeZ ™y{ZQ>6 JÞ‹. na›r™m›rQ>a {H.Q>6 OrEbgr {gšQ>›6 ‹§.bo›
‹.moQ>mo›rQ>a6 ›moQ>amBOS> g–ØnqbJ Am¥Ja6 AJ V ÓH.me7gœ�bofU ÓUmbr6 AmBˆAma W›mˆ›rQ>a6 bmBZ ¬.mÐQ>›
g|ga EœS> br‹. E[a™m ›rQ>a6 ES>r H.modmarEoœg {gšQ>›6 ~modZ aoemo {gšQ>›6 Bœ‹ .maoS> W›ˆb B›oqOJ ÓUmbr6 [a™b
Q>mB› „bmoamo{‹.b ‹§.byaog|g {gšQ>› Am{X CnH.aU IarXo JE0 Bg ÓH.ma A~ Ó™moJembm O–d gy‚› H.Um| Ho.
{d�bofU6 nmXn ‹.moQ>mo{gšQ>› n–am›rQ>a VWm ›šXm bjUdUˆZ H.aZo ›| Am–a Q¨>mœg{H .ÒQ> VWm ÓmoQ>rZ šVa na
OrZ A{^ß™œOH.Vm H.mo ›mnZo ›| gj› h†Bˆ h—0 

2H.3 2I3

2J3 2K3

2M3 2N>3

2O>3 2P3

{M¿ "8' 2H.3 Ho.ÐÃr™ Ó™moJembm 2I3 ™ydr7pßh{O~b šn–„Q¨>mo‹.moQ>mo›rQ>a6 2J3 dmH.7BZ nXn J moW M–Ø~a 2~mha H.m Xš�™36
2K3 J moW M–Ø~a ›| nmXn dšpÏX 2dm¥H.7BZ nmXn J moW M–Ø~a H.m AmœV[aH. Xš�™36 2M6 N>6 O3 ›m¥{b‰™wba ~m™mobm¥{O
b¥~moaoQ>ar VWm 2P3 nXn CVH. gœ~YˆZ b¥~moaoQ>ar 
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dm{fˆH. Ó{VdoXZ
#!"'7"(

nmXn {‹.Zmo{›„g gw{dYm 
{ZH .m 2EZAmBˆgrAmaE3 H.m™ˆH .› Ho. VhV gœšWm{nV nmXn {‹.Zmo›„g gw{dYm A~ nyar Vah go H.m›

H.a ahr h–0 BgH.m CX§KmQ>Z #$ A„Vy~a6 #!"' H.mo {H.™m J™m0 ##& J›bm| H.mo aIZo H.s j›Vm Ho. gmW
nmXn {‹.Zmo{›„g gw{dYm H.mo {d{dY VaœJ jo¿ ›| nmXnm| H.s OmZH.mar Ho. {bE VrZ B›oqOJ ÓUm{b™m| nam~—JZr
2AmB̂Ama36 XšpŒQ>JV 2drAmB̂Eg3 VWm {ZH.Q>šW nam~—JZr 2EZAmB̂Ama3 Ho. gmW gwg{´OV {H.™m J™m0 ÓUmbr
›| EH. nmXn H.mo dšpÏX M–Ø~a go B›oqOJ H–.{~ZoQ> VH. bmZo Am–a bo OmZo Ho. {bE Bg gw{dYm Ho. VhV nmXn
H.mo gœMm{bV H.aZo hoVw H.Ðdo™a ~–ÞQ> ÓUmbr H.m Cn™moJ {H.™m J™m h–0 gœnyUˆ gw{dYm bo›ZmQ>oH. Hœ.Q¨>mob
gm‹§.Q>do™a Îmam Hœ.Ò™yQ>a gœMm{bV ÓUmbr h–0

2H.>3 2I>3

2J3 2K3

{M¿ "8( 2H.3 nmXn {‹.Zmo{›„g H.m ~mhar Xš�™6 2I3 nmXn {‹.Zmo{›„g 2B›oqOœJ M–Ø~a36 2J3 nmXn {‹.Zmo{›„g gw{dYm
›| nmXn dšpÏX6 2K3 nmXn {‹.Zmo{›„g gw{dYm H.m S>m8 {¿bmoMZ ›hmnm¿6 g{Md 2S>oAa3 Edœ ›hm{ZXoeH. 2^mHš.AZwn3
ßXmam CX§KmQ>Z 

J rZhmCg gw{dYm 
C³M7VH.ZrH. ™w„V J rZhmCg 2% gœ®™m3 H.m {Z›mˆU {H.™m Om ahm h– {Og›| Ó¾™oH. H.m jo¿ #%!

dJˆ ›rQ>a h–0 J rZhmCg ›| nmXn CJmZo Ho. {bE Hy.qbJ n–S> ÓUmbr VWm Ajr™ E„Om¥šQ>7nœIm ÓUmbr Ho. gmW
nmXn ÒboQ>‹.m›ˆ hmoVm h–0 Bg J rZhmCg ›| Vmn›mZ6 ÓH.me Ad{Y VWm AmÃˆVm H.mo {Z™œ{¿V H.aZo H.m ÓmdYmZ
h–0

{M¿ "8) J rZhmCg gw{dYm
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nwšVH.mb™ 
gœšWmZ Ho. AZwgœYmZ VWm AÐ™ H.m™ˆH .›m| H.mo gw{dYm gwb^ H.amZo ›| nwšVH.mb™ H.s ›h¾dnyUˆ ^y{›H.m

h–0 gœšWmZ Ho. nwšVH.mb™ ›| ZdrZV› nwšVH.m| Ho. Ý.n ›| gyMZm gœJ hU Edœ [anmo{OQ¨>r Ho. {bE VWm AO–{dH.
šQ¨>–g Edœ BgHo. Ó~œYZ gœ~œYr AZwgœYmZ H.m™m}œ go Ow…S>o Ómgœ{JH. AZwgœYmZ VWm boIm| H.s g›rjm VH.
Am¥ZbmBZ nh†œM O–gr gw{dYmEœ CnbÖY H.amVo h†E A~ Bg›| gwYma {H.™m J™m h–0 gœšWmZ Ho. A{YXoe H.mo
g‹.bVmnydˆH. hm{gb H.aZo Ho. {bE ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ nwšVH.mb™ ›| Hš.{f6
new nmbZ VWm ›yb {dkmZ {df™m| go gœ~œ{YV jo¿m| H.s A³N>r nwšVH.m| H.m gœJ hU CnbÖY h–0 Bg nwšVH.mb™
H.m d–km{ZH.6 VH.ZrH.s H.m{›ˆH.6 AZwgœYmZ ghm™H.>6 N>m¿ VWm Ó{ejUmWu {Z™{›V Ý.n go bm^ CR>m aho
h—0 nwšVH.mb™ Îmam AnZo {Z{XˆŒQ> H.m™ˆH.bmnm| Am–a godmAm| H.m ghr T>œJ go AZwgaU {H.™m Om ahm h–0 Bg›|
nwšVH|. ÓmÒV H.aZm6 gm{h¾™ H.m AmXmZ7ÓXmZ6 n[aMmbZ6 gœX^ˆ godmEœ Am–a ÓboIrH.aU em{›b h—0
nwšVH.mb™ Îmam gœšWmZ Ho. ÓH.meZm| Ho. gmW7gmW dm{fˆH. [anmoQ>ˆ H.mo g^r ^mHš.AZwn gœšWmZm|9 EZAmaEg
ÓUmbr Ho. am´™ Hš.{f {d�d{dÍmb™m| H.mo ›ob Îmam CnbÖY H.am™m OmVm h–0 dVˆ›mZ ›| nwšVH.mb™ Ho. nmg
nwšVH.m| H.s gœ®™m ~…T>H.a ")#* hmo JBˆ h–0 BgHo. Abmdm6 AÐ™ XšVmdoO ̂ r ™hmœ CnbÖY h— O–go EZEEEg9
^mHš.AZwn gœšWmZm| Ho. Ð™yOb–Q>a VWm AÐ™ ›w„V ŸmoV dmbo boI Am–a XšVmdoO0 nwšVH.mb™ H.mo AZoH.
gœšWmZm|9gœJR>Zm| go "!! go A{YH. ÓH.meZ ÓmÒV h†E h— {OZ›| dm{fˆH. [anmoQ>ˆ ^r em{›b h–0 ^mHš.AZwn7
amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ nwšVH.mb™ AmBˆgrEAma7CeRA Hœ.gmo{eˆ™› H.m EH. gXš™ h–0 Bg
ÓH.ma g^r d–km{ZH. Am–a VH.ZrH.s H.m{›ˆH. Am¥ZbmBZ OZˆb H.s CnbÖYVm H.m bm^ CR>m aho h—0 gœšWmZ
Ho. H.m{›ˆH.m| H.s OÝ.aVm| H.mo nyam H.aZo Ho. {bE nwšVH.mb™ ›| nwšVH.m|9gm{h¾™ Ho. AmXmZ7ÓXmZ ›| Am¥Z7
bmBZ ÓUmbr H.mo H.m™mˆpÐdV {H.™m J™m h–0 gœšWmZ H.s nh†œM ›| CeRA Îmam ""(% Bˆ7~w„g Ho. gmW7gmW
"( Bˆ7~wH. lšœIbm6 Bœ{S>™m EJ ršQ>oQ> S>oQ>m~og CncÖY h–0

^mHš.AZwn7amAšQ¨>–Ógœ ›| dVˆ›mZ {d¾Vr™ dfˆ ›| nwšVH. ÓXeˆZr H.m Am™moOZ Xmo ~ma {H.™m J™m
2{M¿ "8*30 ÓXeˆZr ›| AO–{dH. šQ¨>–g na Z{dZV› nwšVH|. ÓX{eˆV H.s JBˆ0

���

{M¿ "8* nwšVH. ÓXeˆZr 
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#8 AZwgœYmZ CnbpÖY`mœ

dm™w›œS>br™ šQ¨>–g Ó~œYZ šHy.b

A{VdÛH .›r™ 2hmBna šn–„Q̈¨>b3 X‡a7gœdoXZ Ho. ›mÏ™› go O–{dH. Am–a AO–{dH. šQ̈>–gm| Ho. Ó{V JÐZm
VWm Zr~ydJu™ ‹.bm| H.s šQ¨>–g Ó{V{H .™m H.m bjU dUˆZ 2OXX035953

Xmo narjU gœšWm{nV {H.E JE {OZH.m CX§Xo�™ A{V dUˆH .›r™ 2hmBna šn–„Q¨¨>b3 X‡a gœdoXZ {d{Y Ho.
›mÏ™› go J–a7gr{›V dšpÏX n™mˆdaU Ho. VhV ‹.gb pšW{V™m| Am–a Eogo n™mˆdaU ›| Ohmœ O–{dH. Edœ AO–{dH.
gœ~œYr AZoH. KQ>H.m| Îmam ‹.gb H.s gœ^m{dV j›VmdmZ dšpÏX gr{›V h†Bˆ h–6 CZ ‹.gb pšW{V™m| Ho. ~rM
AœVa H.mo šnŒQ> H.aZm h–0 JÐZo Ho. IoV narjU VrZ Ó{VHš.{V™m| ›| Xmo {H.š›m| 2AWmˆV grAmo "!!!" VWm
grAmo )'!$#3 dmbo {dIœ{S>V ÒbmœQ> {S>OmBZ ›| {H.™o J™o0 Bg›| VrZ qgMmBˆ šVa 2I1õ. !8(&6 !8(& VWm
!8&! IW/CPE6 I2õ !8&!6 !8(& VWm !8&! IW/CPE6 I3õ !8(&6 !8&! VWm !8&! IW/CPE392OwVmBˆ
Ho. g›™6 {demb dšpÏX Ad{Y VWm n[an‰dVm3 VWm VrZ ZmBQ¨¨>moOZ šVa 2N1õ "!!/ RDN6 N2õ (&/
RDN6 N3õ &!/ RDN3 em{›b Wo0 qgMmBˆ go # {XZ nhbo Am–a qgMmBˆ Ho. % {XZ ~mX #& {S>J r E‹.Amodr
›| EEgS>r hmBna šn–„Q¨¨>b šn–„Q¨>moao{S>™mo›rQ>a H.m Cn™moJ H.aVo h†E IoV ›| AmœH.…S>o EH.¿ H.aZo H.m H.m™ˆ {H.™m
J™m0 Bgr ÓH.ma6 JÐZo Ho. {bE O–d amgm™{ZH. {d�bofU {H.™m J™m0 n[aUm›m| ›| nVm bJm h– {H. grAmo )'!$#
{H.š› H.s VwbZm ›| grAmo "!!!" {H.š› ›| AmHš.{V›ybH. eara {H .™m¾›H. bjU ~ohVa nmE JE0 hmBna
šn–„Q¨¨>b {d�bofU Ho. ›mÏ™› go qgMmBˆ VWm ZmBQ¨¨>moOZ šVa ›| {H.š›JV AœVamb nm™m J™m 2{M¿ #8"30 

2H.>3

2I3

{M¿ #8"8 2H.3 grAmo )'!$# ›| ZmBQ¨¨>moOZ Ho. {d{dY šVam| H.m dUˆH .› VWm 2I3 JÐZo H.s {H.š› grAmo "!!!"   

Zr~y dJu™ ‹.bm| Ho. IoV narjU H.mo AmR> qgMmBˆ šVam| AWmˆV I17"!! Ó{VeV nyUˆ qgMmBˆ6 I27"!!:
nyUˆ qgMmBˆ 5 CngVh qgMmBˆ I37AÞn qgMmBˆ #& Ó{VeV6 I47AÞn qgMmBˆ (& Ó{VeV 5 CngVh
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Vm{bH.m #8" gmo™m~rZ OrZÓÝ.nm| ›| gm›mÐ™ qgMmBˆ 2EZAmBˆ3 VWm ~wdmBˆ Ho. '! {XZ n�MmV§ Z›r šQ¨>–g
2E›Eg3 Ho. VhV n–Xmdma VWm n–Xmdma gœ~œYr cjU

qgMmBˆ6 I57Amœ{eH. O…S> jo¿ ewŒH.Z 2nrAmaS>r3 (& Ó{VeV6 I67AÞn qgMmBˆ &! Ó{VeV6 I77AÞn
qgMmBˆ &! Ó{VeV 5 Cn gVh qgMmBˆ Am–a I87Amœ{eH. O…S> jo¿ ewŒH.Z 2nrAmaS>r3 &! Ó{VeV Ho. gmW
Mma Ó{VHš.{V™m| ›| {S>OmBZ {H.™m J™m0 Óaœ{^H. n[ajU ›| qgMmBˆ Ho. Ó™moJ ›| {d{dYVm nmBˆ JBˆ 2{M¿ #8#30

{M¿ #8#8 {d{dY qgMmBˆ CnMmam| Ho. VhV ›mogœ~r H.m dUˆH .›

gmo™m~rZ H.s n–Xmdma na {d{H.aU VWm Ob šQ¨>–g H.m Ó^md  2IXX096503
gmo™m~rZ AnZo Amn ›| {‹.{O™mobm¥{OH.br ÓH.me gœ�bo{fV ‹.gb h– Am–a Bg ÓH.ma ™h dm™w ›œS>b ›|

^yao ~mXbm| H.s Vrd Vm ~…T>Zo go H.m‹.s Ó^m{dV hmoVr h– 0 Bgo Am› Vm–a na 11g‹}.g S>rq›J,1 2gVh YwœYbmnZ3
Am–a Z›r šQ¨>–g pšW{V Ho. Ý.n ›| OmZm OmVm h– Omo {ZH.Q> ^{dŒ™ ›| K{Q>V hm|Jr0 Z›r šQ¨>–g Ho. VhV n–Xmdma
na gmo™m~rZ Ho. {ZYmˆaH.6 AYˆ {ZYmˆaH. VWm A{VYmˆaH. OrZÓÝ.nm| H.s Ó{V{H .™m H.mo g›PZo Ho. {bE EH.
narjU {H.™m J™m0 ~wdmBˆ Ho. '! {XZ n�MmV§ qgMmBˆ amoH. Xr JBˆ VWm AZmO n–Xmdma Ho. gœX^ˆ ›| Ó{VeV
gœ~œYr H.›r AmBˆ VWm ewŒH. ~m™mo›mg n–Xmdma XOˆ H.s JBˆ0 Z›r šQ¨>–g Ho. H.maU 2~wdmBˆ Ho. '! {XZ n�MmV§3
AZmO n–Xmdma 2{‰œdQ>b9ho83 ›| Ð™yZV› {JamdQ> AYˆ {ZYmˆaH. OrZÓÝ.n ‹w.bo AJ Ur 2&8! Ó{VeV3 VWm
OoEg7))7#" 2'& Ó{VeV3 ›| XOˆ H.s JBˆ0 BgHo. ~mX {ZYmˆaH. EZAmagr7( 2(7' Ó{VeV3 H.m šWmZ

n–Xmdma n–am›rQ>a
AZmO n–Xmdma 2{‰œdQ>c9ho83 ewŒH. ~m™mo›mg

EZAmBˆ S>ÖbyEg Ó{VeV H.›r EZAmBˆ S>ÖbyEg Ó{VeV H.›r 

OoEg7*$8!& "(8% "&8( *8* "%8% "$8& '8(

OoEg7$$& #!8( "*8! )8( "&8# "$8* )8&

H.mcrVya "&8) "%8% )8( #%8* ##8' *8&

‹w.co AJ Ur #!8# "*8# &8! %!8& $(8) '8#

E›EgrEg7"")) "%8' "$8$ *8% #$8# #!8% "#8$

EZAmagr7$( ")8& "'8* )8% #)8& #'8) '8&

OoEg7))7#" "(8( "'8& '8& #'8# #$8( *8#

EZAmagr7( "%8' "$8& (8' ")8( "'8" "&8!

E›E™wEg%&$ ")8' "(8" (8) #"8( ")8$ "'8"
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Wm0 Z›r šQ¨>–g pšW{V Ho. VhV AÐ™ OrZmoÓÝ.nm| H.s VwbZm ›| AYˆ7{ZYmˆaH. OrZÓmÝ.n ‹w.bo AJ Ur 2"*8#
{‰œdQ>b9ho83 VWm OoEg 7 $$& 2"*8! {‰œdQ>b9ho83 ›| AZmO n–Xmdma 2{‰œdQ>b9ho83 Ho. gœX^ˆ ›| ~ohVa
{ZŒnmXZ nm™m J™m0 g›J  Ý.n ›| {ZYmˆaH. VWm J–a {ZYmˆaH. gmo™m~rZ Q>mBn H.s VwbZm ›| AZmO n–Xmdma Ho.
gœX^ˆ ›| Z›r šQ¨>–g pšW{V 2~wdmBˆ Ho. '! {XZ n�MmV§3 VWm gm›mÐ™ qgMmBˆ pšW{V™m| Ho. VhV AYˆ {ZYmˆaH.
OrZÓÝ.nm| H.m {ZŒnmXZ ~ohVa Wm 2{M¿ #8$30 
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Normal Irrigation Water Stress

{M¿ #8$8 {d{dY {ZYmˆaH.6 AYˆ {ZYmˆaH. VWm J–a {ZYmˆaH. gmo™m~rZ OrZÓÝ.nm| H.m ~wdmBˆ Ho. '! {XZ n�MmV§  MaU ›| AZmO
n–Xmdma VWm ewŒH. ~m™mo›mg n–Xmdma na Z›r šQ¨>–g Ho. Ó^md

›N>br ›| Vmn›mZ6 bdUVm VWm hmBnmop„g™m Ó{V{H .™m OrZ H.s nhMmZ6 „bmoqZJ VWm
A{^ß™œOH.Vm {d]bofU 2IXX096723

^r›m ZXr na COZr Obme™ go {Q>bo{n™m6 Amo[a™moH .m¥{›g ›mogmØ~rH.g Ho. Z›yZm| ›| CTMax VWm
CTMin {ZYmˆaU Ho. {bE Vmnr™ g{hŒUwVm hoVw ›w®™ Vmnr™ Ó{H .™m {d{Y H.m Cn™moJ {H.™m J™m0 CTMax VWm
CTMin H.m  AmH.bZ H.aZo Ho. {bE Am–gVZ !8#* J m› AmH.ma H.s ZdOmV ›N>{b™m| H.m Cn™moJ {H.™m J™m0
#&6 $! VWm $%! go8 Vmn›mZ ›| AZwHy.b ›N>{b™m| ›| CTMax H .›e: %"8&6 %$8& VWm %%8)! go8 nm™m
J™m0 #&6 $! VWm $%! go8 Vmn›mZ ›| AZwHy.b ›N>{b™m| ›| CTMin H .›e: "!8*"6 ""8!#6 ""8&#!

go8 nm™m J™m0 ZdOmV {Q>bo{n™m ›| C³M Vmnr™ VWm Ð™yZV› Vmnr™ AZwHy.bVm #&6 $! VWm $%! go8 ›|
H .›e: %$6 %$8(6 %%8$ VWm )8)6 *8%&6 *8)! go8 Wr0

2H.3 2I3
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{M¿ #8%8 Amo[a™moH .m¥{›g ›mogmØ~rH.g H.s ›w®™ Vmnr™ A{YH.Vm VWm Ð™yZVm VWm 2H.3 Amo[a™moH .m¥{›g ›mogmØ~rH.g ‹ .mBˆ
H.s ›mZH. CnmnM™r Xa 2EgE›Ama36 2I3 #&6 $! VWm $%! go8 Vmn›mZ Ho. Ó{V AZwHy.bVm

#&6 $! VWm $%! go8 ›| AZwHy.bVm dmbr Amo[a™moH .m¥{›g ›mogmØ~rH.g ‹ .mBˆ H.s Am„grOZ InV
Xa H.mo ›mnm J™m0 aopšnamo›rQ>a H.m Cn™moJ H.aVo h†E ›mZH. CnmnM™r Xa6 A{YH.V› CnmnM™r Xa
VWm dm™wOrdr™ JwœOmBe H.m {d�bofU {H.™m J™m VWm qdH.ba {d{Y H.m Cn™moJ H.aVo h†E Am„grOZ gœHo.ÐÃU
H.mo ›mnm J™m0 #&6 $! VWm $%! go8  Vmn›mZ ›| AZwHy.b ›N>{b™m| H.m EEE›Ama H .›e: %%8**6
%&8&( VWm )'8)& mg l-1h-1kg-1 VWm E›E›Ama H .›e: )*8*(6 ""$8*$ VWm '&8"% mg l-1h-1kg-1

Wm 2{M¿ #8% I30 
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AZwHy.bZ Vmn›mZ ›| dšpÏX go EgE›Ama ›| dšpÏX h†Bˆ0 AZwHy.bZ Vmn›mZ ~…T>Zo go E›E›Ama ›| dšpÏX
h†Bˆ qH.Vw $%! go8 AZwHy.bZVm ›| ›N>{b™m| ›| CnbÖY KwbZerb Am„grOZ H.s InV gr{›V ›m¿m ›| nmBˆ
JBˆ0 ™h XemˆVm h– {H. nmZr ›| Am„grOZ ÓmÒV H.aZo ›| ›N>{b™m| H.s j›Vm H.s gr›m $%! go8 Vmn›mZ VH.
h–0 BgHo. ‹.bšdÝ.n C³M Vmn›mZ ›| ›N>br H.s dm™wOrdr JwœOmBe ›| H.›r AmBˆ Omo Vmnr™ šQ¨>–g ›| Am„grOZ
InV j›Vm H.s gœdoXZerbVm H.mo XemˆVm h–0 ZdOmV {Q>bo{n™m dšpÏX6 ›gb goÞ™wb–[aQ>r VWm myoD H.s
A{^ß™œOH.Vm VWm ›m™mošQ>o{Q>Z OrZna nmbZ d aIaImd Ho. Xm–amZ Vmn›mZ Ho. Ó^md H.mo g›PZo Ho. {bE
AÏ™™Z {H.™m J™m0 {Q>bo{n™m bmdmˆ H.mo '! {XZ Ho. {bE #& go86 $! go8 VWm $% go8 ›| nmbm J™m0  eara
^ma6 EMBˆ šQ>oqZJ Îmam g‹o.X ›gb ‹.mB~a AmdVu myoD VWm  ›m™mošQ>o{Q>Z OrZ qRT-PCR AmYm[aV
A{^ß™œOH.Vm Ho. gœX^ˆ ›| ›N>br H.s dšpÏX H.mo ›mnm J™m0 '! {XZ ›| #& go8 VWm $% go8 Vmn›mZ H.s VwbZm
›| $!! go8 Vmn›mZ ›| nmbo JE ZdOmV ›| ´™mXm dšpÏX nmBˆ JBˆ6 S>m™m›rQ>a „bmg < 25 µm ›|  g‹o.X ›gb
‹.mB~a H.s AmdVu H.m {dVaU #& go8 VWm $!! go8 ›|  g›mZÝ.nr Wm qH.Vw $% go8 go Vmn›mZ ›| nmbZ
dmbr ›N>{b™m| ›| ™h ´™mXm Wm Am–a #& go8 VWm  $% go8 H.s VwbZm ›| $!! go8 ›| S>m™›rQ>a #&7&! µm

H.m g‹o.X ›gb ‹.mB~a H.m‹.s ´™mXm Wm0 myoD OrZ H.s A{^ß™œOH.Vm #& go8 VWm $!! go8 H.s VwbZm
›| $%! go8 ´™mXm Wr O~{H. g^r VrZ Vah Ho. Vmn›mZ ›| nmbZ Ho. Xm–amZ ›m™mošQ>o{Q>Z A{^ß™œOH.Vm
g›mZÝ.nr Wr0 AÐdofU go nVm bJm h– {H. ZdOmV {Q>bo{n™m ›| nmbZ Ho. Xm–amZ Vmn›mZ H.m ›N>br dšpÏX6
›gb goÞ™wb–[aQ>r VWm OrZ A{^ß™œOH.Vm na Ó^md n…S>m h–0 Amo[a™moH .m¥{›g ›mogmØ~rH.g ›| $!! go8  VH.
nmZr Ho. Vmn›mZ ›| dšpÏX A{YH.V› eara ^ma VWm hmBnaQ¨¨>m¥{‹.H. ›gb dšpÏX hm{gb H.aZo ›| bm^H.mar nmBˆ
JBˆ 2{M¿ #8&30 

Vm{bH.m #8# {d{dY Vmn›mZ ›| ›N>cr nmcZ Ho. g‹o.X ›gc ‹.mB~a H.m D.VH. {dkmZ gœ~œYr cjUdUˆZ

g‹o.X ›gc S>m™m›rQ>a
„bmg (µm)

nmcZ Vmn›mZ (°C)

#& $! $%

<#& "&8#*a "$8('a $#8&#b

#&7&! '#8''a )"8'!b &!8*$c

>&! ##8""a %8'%b "'8&&c

2H.3 2I3

{M¿ #8&8 myoD H.s RT-PCR ›m¿m¾›H. VWm #& go8 $! go8 VWm $% go8 Vmn›mZ ›| nmbZ dmbr Amo[a™moH .m¥{›g ›mogmØ~rH.g
Ho. g‹o.X ›gb ›| ›m™mošQ>o{Q>Z mRNA A{^ß™œOH.Vm 2H.3 Am–a myoD OrZ H.s Vrd  J›u VWm erV gœ~œYr
A{^ß™œOH.Vm 2I3

Vmn›mZ Ho. ß™mnH. ~Xbmd go {Q>bo{n™m ›N>br ›| Vmn›mZ ~…T>Zo Ho. gmW7gmW BgHo. CTMax VWm
CTMin ›mZ ›| H.m‹.s H.› Ad{Y ›| !8$! go8 {›ZQ>7" H.s Xa go dšpÏX h†Bˆ0 BgHo. ~mX ›N>{b™m| Ho. Z›yZm|
H.mo !6 #6 %6 '6 #%6 %) KœQ>m| Ho. {bE aIm J™m Am–a myoD H.s A{^ß™œOH.Vm na Vrd  Vmnr™ šQ¨>–g Ho.
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Ó^md H.m {d�bofU {H.™m J™m0 n[aUm›m| go nVm bJm h– {H. myoD A{^ß™œOH.Vm Ó^m{dV h†Bˆ Am–a ' KœQ>m|
›| ™h AnZo Ma› na Wr0 Vrd  erV šQ¨>–g ›| myoD Zo  #% KœQ>o ›| gdmˆ{YH. A{^ß™œOH.Vm hm{gb H.s VWm
%) KœQ>o ›| {JamdQ> ^r AmBˆ0 Xmo ÓH.ma H.s Vrd  Vmnr™ šQ¨>–g pšW{V™m| Ho. Xm–amZ Ó{V{H .™m g›™ Am–a myoD

H.s A{^ß™œOH.Vm H.s ›m¿m ›| {d{dYVm nmBˆ JBˆ0 

qg{MV VWm ~mamZr pšW{V™m| Ho. VhV ÓH.Q>H. 2›wÝ.ˆ›3 go ›šXm {dH.mg na šn|Q>dme VWm ‹.gbr™
ÓUmbr H.m Ó^md 2IXX102153

Óm™Îrnr™ ^maV ›| ›m–OyXm {deof Ý.n go g~…S>™yS> ~ogmÞQ> Am±o™ MQ§>Q>mZm| dmbr ~œOa ™m J–a Hš.{f dmbr
^y{› Ho. {demb {hšgo H.mo {dH.{gV {H.™m J™m0 ™h ^y{› {N>{Ãb6 JhamBˆ ›| CWbr6 nWarbr6 AÞn O–{dH.
nXmWˆ6 C³M ^mar gKZVm VWm H.› Ob YmaU j›Vm dmbr h–0 Am› Vm–a na 2›wÝ.ˆ›3 ÓH.Q>H. Ho. VoOr go
{dHo.ÐÃrH.aU Ho. {bE VH.ZrH.m| H.m A^md h– Vm{H. ›šXm H.mo IoVr Ho. ™mo°™ ~Zm™m Om gHo.0 šn|Q> dme; MrZr
‹–.„Q̈¨>r H.m EH. Cnmo¾nmX h– Bg›| ÓmHš.{VH. Ý.n ›| C³M O–{dH. A{Y^ma VWm AØbr™Vm hmoVr h– Omo Bgo ›wbm™›
H.aZo VWm ›w®™ H.mo {dHo.ÐÃrHš.V H.aZo Ho. {bE EH. gœ^m{dV j›VmdmZ C¾nmX h–0 Cnamo„V H.mo Ï™mZ ›| aIVo
h†E6 ^m8Hš.8AZw8n87 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ‹.m›ˆ ›| A„Vy~a6 #!"# ›| EH. XrKmˆd{Y narjU
Ómaœ^ {H.™m J™m0 H.³Mm šn|Q> dme VWm nmošQ> {›WmZo{Q>S> šn|Q> dme H.m ³× ›mZ H .›e: $8) VWm '8( h–
Am–a nhbo Bg›| C³M ›m¿m ›| EC6 TSS6 TDS6 OC Hw.b P VWm K Hw.b ›m–OyX Wm0 Ómaœ^ ›| Ó™moJ {H.E JE
šn|Q> dme H.s ›m¿m @ % {›{b™Z L ha-1 Wr0 narjUm¾›H. IoVm| go ÓmÒV ›šXm Z›yZm| Ho. Ómaœ{^H. {d�bofUm|
go nVm bJm h– {H. ^y{› H.m ›šXm Aœe 2< 2 mm3 h– Omo {H. bJ^J {g‹ˆ. #$ Ó{VeV h– Am–a eof
AbJ7AbJ AmH.ma H.m nWarbm {hšgm h–0 ^y{› H.m CdˆaH. šVa H.m‹.s H.› h– {Og›| O–{dH. V¾d !8!(
Ó{VeV VWm N6 P VWm K H.s CnbÖY ›m¿m H .›e: "%8(6 !8%( VWm ")8# {H.8J m8 Ó{V ho„Q>o™a Wr
2{M¿ #8'30 

narjUm| ›| "$ CnMma em{›b Wo AWmˆV JÐZm Am–a gmo™m~rZ7Joh‡œ ‹.gbr™ AZwH .› šn|Q> dme Ho. gmW
Am–a BgHo. ~J–a6 ZmoboS> ›„H.m7´dma Mmam6 qg{MV pšW{V™m| Ho. VhV gw~m~wb VWm Zo{n™a Kmg VWm ~mamZr
pšW{V Ho. VhV gw~m~wb6 AœOmZ Kmg Am–a ´dma0 AnZo gœ~œ{YV EH.b ‹.gbr™ ÓUmbr H.s VwbZm ›| Mm–Wo
dfˆ Ho. Xm–amZ CnMma ›| šn|Q> dme em{›b hmoZo go ›wÝ.ˆ› H.m {dKQ>Z "8* go $8' Ó{VeV ´™mXm nm™m J™m0
narjU Ho. Mm–Wo dfˆ H.s g›m{ÒV Ho. ~mX ›wÝ.ˆ› Ho. {dKQ>Z H.s {ZJamZr H.s JBˆ Am–a gmo™m~rZ7Joh‡œ7šn|Q> dme
> JÐZm7šn|Q> dme > Zo{n™a Kmg > gmo™m~rZ7 Joh‡œ > JÐZm > gw~m~wb > Þ™ygZˆ > ›„H.m7Mmam ´dma >

gw~m~wb > Hœ.Q¨¨>mob 5šn|Q> dme > AœOmZ > Mmam ´dma Ho. H .› ›| {JamdQ> H.m Ý.PmZ nm™m J™m0 ÓUmbr H.s
C¾nmXH.Vm H.s VwbZm Ho. {bE JÐZo H.s g›H.j n–Xmdma {ZYmˆ[aV H.s JBˆ Am–a ™h JÐZm 5 šn|Q> dme ›| g~go
´™mXm nmBˆ JBˆ Omo {H. AÐ™ g^r CnMmam| go H.m‹.s ´™mXm Wr Am–a qg{MV pšW{V ›| JÐZm 5 šn|Q> dme >

Zo{n™a Kmg > JÐZm > gmo™m~rZ7 Joh‡œ fb Joh‡œ An{eŒQ> H.mo em{›b H.aZm 5 šn|Q> dme > Þ™ygZˆ > gmo™m~rZ
5 Joh‡œ > ›„H.m > Mmam ´dma Ho. AZwH .› ›| {JamdQ> H.m Ý.PmZ nm™m J™m Am–a ~mamZr pšW{V ›| AœOmZ > Mmam
´dma ›| {JamdQ> H.m Ý.PmZ nm™m J™m 2{M¿ #8'30 

2H.3 2I3

{M¿ #8'8 2H.3 ‹.gbr™ ÓUmbr VWm 2I3 šn|Q> dme Îmam Ó^m{dV ›šXm gœKQ>H. V¾dm| ›| n[adVˆZ
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Vm{bH.m #8$ ›šXm {dH.mg6 ›šXm {d{eŒQ> bjUm| VWm ÓUmbr C¾nmXH.Vm na ‹.gbr™ ÓUmbr VWm šn|Q> dme
H.m Ó^md

CnMma 
< # E›E› 2/3

!7"& g|›r8
< # E›E› 2/3

"&7$! g|›r8
Bˆgr 

2dS m-1)
Amogr 
2/3

JÐZm g›H.j
n–Xmdma

2{‰d89ho89dfˆ3 

Hœ.Q¨¨>moc AWdm AZwnMma #)8% #)8" !8"& !8!) 7

Hœ.Q¨>moc 5 šn|Q> dme $#8! $"8% !8#" !8!* 7

JÐZm $&8( $"8) !8"$ !8!* '((8*

JÐZm 5 šn|Q> dme $)8$ $%8) !8"( !8"" *"#8'

gmo™m~rZ 7 Joh‡œ $'8% $#8* !8"" !8*! %)%8(

gmo™m~rZ 7 Joh‡œ 7 šn|Q>dme %!8& $&8) !8"' !8"# '"*8(

Þ™ygZˆ $$8# $!8$ !8"! !8"! &!)8"

›„H.m 7 Mmam 7 ´dma $$8! $!8' !8"$ !8!* %"!8*

gw~m~wc $%8* $"8% !8"% !8"$ 7

Zo{n™a Kmg $(8* $$8( !8"! !8"" '!(8#

gw~m~wc $#8( #*8% !8"& !8"" 7

AœOmZ $"8) #)8# !8"& !8!* (#8%

´dma $!8& #(8# !8"& !8!* $(8"

grS>r 2nr=!8!&3 $8") $8!& !8!% !8!"$ $#8!%

CWbr ~–gmpÞQ>H. ›šXm na CJmE JE CÍmZm| ›| {ZdmaU ™mo°™ ›šXr™ šQ¨>–gm| Ho. {bE VH.ZrH|.
2IXX107203

Óm™Îrnr™ ^maV ›| ›m–OyX {deof Ý.n go g~…S>™yS> ~–gmÞQ> Am±o™ MQ§>Q>mZm| dmbr ~œOa ™m J–a Hš.{f dmbr
^y{› Ho. {demb {hšgo H.mo {dH.{gV {H.™m J™m0 ™h ^y{› {N>{Ãb6 JhamBˆ ›| CWbr6 nWarbr6 AÞn O–{dH.
nXmWˆ6 C³M ^mar gKZVm VWm H.› Ob YmaU j›Vm dmbr h–0 H.› Ob YmaU j›Vm6 R>mog MQ§>Q>mZm| VWm
›wÝ.̂› Am{X Ho. gœX^̂ ›| CWbonZ Ho. ZH.mam¾›H. Ó^md ›hmamŒQ̈> H.s CWbr ~–gmpÞQ>H. ›šXm ›| CÍmZm| H.s šWmnZm
›| EH. ›w®™ g›š™m h–0 Bg ÓH.ma ,,CWbr ~–gmpÞQ>H. ›šXm ›| AZma CJmZo na {ZdmaU ™mo°™ ›šXr™ VWm
gyIm šQ¨>–gm| Ho. bE ZdmoÐ›ofr VH.ZrH|.11 {df™ na ^m8Hš.8AZw8n87 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6
~mam›Vr ›| dfˆ #!"$ ›| narjU Ómaœ^ {H.™m J™m0 ™h narjU AZma 2CWbr O…S>3 A›Ý.X 2›Ï™› O…S>3
VWm MrHy. 2Jhar O…S>3 ‹.gbm| na BZ CÍmZm| H.s Am{WˆH. XrKmˆd{Y ~…T>mZo VWm ›šXr™ Edœ gyIm šQ¨>–gm| Ho.
{d{^ÐZ ›wX§Xm| na Ï™mZ XoZo Ho. {bE Ómaœ^ {H.™m J™m0 {ZJamZr go nVm bJm h– {H. AZma Am–a A›Ý.X Ho.
CÍmZm| na AZoH. CnMmam| H.m BZH.s dšpÏX6 eara{H .™m {dkmZ gœ~Yr6 A{VdH .›r™ Ó{V{H .™m H.m n–Xmdma Ho.
gœX^ˆ ›| H.m‹.s Ó^md n…S>m h–0 AZma ›| g~go D.œœMr nmXn D.œMmBˆ6 ß™mg VWm {dVmZ Ho. ‹–.bmd H.s {ZJamZr
Ho. gmW7gmW ›yb ›wÝ.ˆ› VWm H.mbr ›šXm Ho. {›lU Ho. gmW ^ar h†Bˆ Q¨>–M amonU VWm JS§>…T>m amonU H.s ^r
{ZJamZr H.s JBˆ0 AÐ™ CnMmam| VWm {H.gmZ {H .™mAm| H.s VwbZm ›| BZ CnMmam| ›| AZma H.s n–Xmdma g~go
A{YH. Wr VWm gy‚› Óš‹w.Q>Z Q¨>—M amo{nV JS§>…T>m {Ogo H.mbr ›šXm VWm ›yb Xogr ›šXm CnMma Ho. {›lU go
^am J™m0  BgHo. VhV g~go ´™mXm AZma n–Xmdma XOˆ 2#%8$ {H.8J m8 Ó{V nmXn3 H.s JBˆ 2Vm{bH.m #8%30
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Bgr ÓH.ma AmBˆAmaOrE Îmam ›mnr JBˆ Hw.b ÓH.me gœ�bofU Xa VWm aœY r MmbH.Vm go nVm bJm h– {H. gy‚›
7 Óš‹w.Q>Z Îmam ›šXm Ho. gmW A{V[a„V EH. ›rQ>a Jhar ›šXm Ho. {›lU ™w„V JS§>…T>o Am–a Q¨>—M Ho. ›mÏ™› go
amo{nV CnMma Ho. VhV BZH.m ›mZ g~go ´™mXm Wm0 "!! Ó{VeV H.mbr ›šXm H.s VwbZm ›| H.mbr ›šXm VWm
›yb ›wÝ.ˆ› Ho. {›lU H.m {ZŒnmXZ gr{›V Z›r CnbÖYVm pšW{V Ho. VhV nmXn dšpÏX VWm eara{H .™m {dkmZ
gœ~œYr H.m™ˆH.bmnm| Ho. gœX^ˆ ›| ~ohVa Wm0 gy‚› Óš‹w.Q>Z Îmam EH. ›rQ>a A{V[a„V ›šXm JhamBˆ Ho. gmW JS§>…T>m
VWm Q¨>—M {d{Y ›oœ amo{nV Am–a ›šXm Ho. {›lU dmbo CnMma Ho. VhV EœOmB› O–go ZmBQ¨>oQ> AnMm™H.6 H–.Q>mboO
VWm gwna Am„gmBS> {S>g›yQ>oO 2EgAmoS>r3 H.m™ˆH.bmn ^r H.› nmE JE0 

Óš‹w.Q>Z ™w„V dfmˆ Ob gœJ hU Ho. gmW ~ohVa ›šXm Z›r ÓUmbr H.mo H.m™› aIm J™m „™m|{H. ›šXm Z›r
{ZJamZr go nVm bJm h– {H. ~J–a Óš‹w.Q>Z 2"'8) Ó{VeV3 H.s VwbZm ›| Óš‹w.Q>Z 2#!8) Ó{VeV3 ›| ›šXm
Z›r V¾d A{YH. Wm0 "!! Ó{VeV H.mbr ›šXm Ho. gmW ~oYZr amonU ›| ›Ï™› naV 2%! go8›r83 7 "&8#
Ó{VeV H.s VwbZm ›| Jhar naV 2'! go8›r83 7 ##8' Ó{VeV ›| ›šXm Z›r V¾d A{YH. XOˆ {H.™m J™m0
H.mbr ›šXm Ho. ^aZo Ho. gmW ~oYZr amonU ›| Jhar ›šXm ›| Z›r V¾d A{YH. XOˆ {H.™m J™m0 CWbo ~–gmpÞQ>H.
jo¿m| ›| ~oYZr amonU H.s VwbZm ›| Q¨>—M ™m JS§>…T>o H.mo amonU A›Ý.X Am–a AZma Ho. CÍmZm| H.m H.m™ˆ {ZŒnmXZ
~ohVa nm™m J™m0 BZ CÍmZm| H.s gœšWmnZm ›| ~J–a gy‚› Óš‹w.Q>Z CnMma H.s VwbZm ›| gy‚›7 Óš‹w.Q>Z CnMma
´™mXm ~ohVa nm™m J™m0 Bggo MQ§>Q>mZ| X‡a JBˆ {Oggo O…S> Ho. AœXa OmZo VWm Ob gœajU ›| ›XX {›br0 

MQ§>Q>mZr ^y{› Ho. H.› dfmˆ dmbo jo¿m| ›| ZBˆ ‹.gb Ho. Ý.n ›| S¨–>JZ ‹ y.Q> 2hmBbmo{gag AœS>oQ>g3 Ómaœ^
H.aZo Ho. {bE EH. narjU {H.™m J™m0 narjUm| Ho. n[aUm› H.m‹.s C¾gmhOZH. Wo0 BgHo. n[aUm› šdÝ.n {H.gmZm|
›| ™h VoOr go bmoH.{Ó™ h†Am0 Bgr narjU Ho. VhV S¨–>JZ ‹ y.Q> ‹.gb H.mo VrZ {d{dY ›šXm {›lU ›| amo{nV
{H.™m J™m AWmˆV "!! Ó{VeV ›yb ›wÝ.ˆ› ›šXm; &! Ó{VeV ›yb ›wÝ.ˆ› ›šXm 5 &! Ó{VeV H.mbr ›šXm Am–a
"!! Ó{VeV H.mbr ›šXm0 BgHo. ‹.b H.s EH. dfˆ ›| Ó¾™oH. nmXn go gmV ~ma Vw…S>mBˆ H.s Om gH.Vr h–0 VrZ
›šXm {›lU 2{M¿ #8(3 ›| S¨–>JZ ‹ y.Q> H.s n–Xmdma "%8# go "*8( {H.8J m8 Ó{V nmXn nmBˆ JBˆ0 ›yb ›wÝ.ˆ› ›šXm
CnMma Ho. Ó™moJ ›| g~go ´™mXm n–Xmdma ÓmÒV H.s JBˆ0 &! Ó{VeV H.mbr ›šXm VWm &! Ó{VeV ›yb ›šXm
dmbo CnMmao ›| S–̈>JZ ‹y .Q> H.m Am–gV ̂ ma g~go ́ ™mXm XOˆ {H.™m J™m0 gmV ~ma ‹.b Vw…S>mBˆ ›| ‹.b H.m Am–gV
^ma ")#8# go $(# J m› Ho. ~rM Wm0 ‹.b H.m A{YH.V› ^ma '") J m› g{hV *%8"%{››r8 ß™mg Ho. gmW
"!#8$ {››r8 bœ~mBˆ XOˆ H.s JBˆ0 bKw AmH.ma Ho. ‹.b ›| '!8)  {››r8 ß™mg VWm ((8% {››r8 bœ~mBˆ Ho.
gmW Ð™yZV› ^ma "#& J m› XOˆ {H.™m J™m0 S¨–>JZ ‹y .Q> H.s ^œS>maU Ad{Y9 šdOrdZ H.m AÏ™™Z H.aZo Ho.
{bE narjU {H.™m J™m0 n[adoer H.j Vmn›mZ ›| S¨–>JZ ‹ y.Q> H.m šdOrdZ &7( {XZ6 ")! go8 VWm )! go8
Vmn›mZ ›| erV ^œS>maU Ad{Y H .›e: "!7"# {XZ VWm #!7#" {XZ XOˆ H.s JBˆ0

Vm{bH.m #8% AZma H.s n–Xmdma na {d{^ÐZ CnMmam| H.m Ó^md 2{H.8J m8 nmXn7"3

amonU {d{Y 
~J–a Óš‹w.Q>Z Óš‹w.Q>Z ™w„V 

›yb ›yb5šn|Q>
dme 

›yb5H.mcr
›šXm 

H.mcr 
›šXm ›yb ›yb5šn|Q>

dme 
›yb5H.mcr

›šXm 
H.mcr 
›šXm 

~oYZr "$8$ "$8' "&8' "!8* "$8* "%8$ "'8& ""8(

JS§>…T>m "&8& "'8& "*8* 7 ")8# 7 ##8$ 7

Q¨>—M 2#4"3 "'8! 7 #"8" 7 ")8( 7 #%8$ 7

Q¨>—M "&8' 7 #!8' 7 ")8# 7 #$8" 7

E‹.nr "#8* "$8% 7 7 7 7 7 7

grS>r 2nr=!8!&3 #8*(
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{M¿ #8(8 {d{^ÐZ {›lU ^amd Ho. VhV S¨–>JZ ‹ y.Q> H.m {ZŒnmXZ: 2H.3 Am–gV ‹.b ^ma VWm 2I3 ‹.b n–Xmdma

J rŒ› ›m–g› Ho. Xm–amZ nmoÞQ¨>r ›| Vmnr™ šQ¨>–g OmopI› H.m AmH.bZ 2IXX112513
^maV O–go CŒU H.{Q>~œYr™ Xoe ›| Ohmœ J›u H.m Jœ^ra ÓH.mon hmoVm h– VWm hmb hr ›| A¾™{YH. J›ˆ

hdmAm| H.s KQ>Zm ›| dšpÏX h†Bˆ h–6 Eogo hmbmV ›| nmoÞQ¨>r C¾nmXH.Vm H.mo ~…T>mZm EH. ›w®™ MwZm–VrnyUˆ H.m™ˆ h–0
BgHo. Abmdm AZwHy.b Vmn›mZ ›| C³M C¾nmXZ Ho. {bE AmYw{ZH. nmoÞQ¨>r OrZÓÝ.nm| H.m {dH.mg J rŒ› ›m–g›
Ho. Xm–amZ nmoÞQ¨>r C¾nmXZ Ho. {bE ›w®™ qMVm H.m {df™ h–0 narjUm¾›H. n{j™m| H.mo H–.{b‹.mo{Zˆ™mBˆ qnOamÓUmbr
›| nmbm OmVm h–0 narjUm¾›H. Ad{Y Ho. Xm–amZ n™mˆdaUr™ n–am›rQ>a AWmˆV Vmn›mZ VWm našna AmXˆ Vm H.mo
ÓmV:H.mb6 Xmonha VWm gm™œH.mb ›| XOˆ {H.™m J™m VWm J rŒ› ›m–g› Ho. Xm–amZ nmbo Om aho nmoÞQ¨>r n{j™m| ›|
J rŒ› šQ¨>–g Ho. AmH.bZ Ho. {bE Vmn›mZ AmXˆ Vm gyMH.mœH. 2Q>rEMAmBˆ3 H.s JUZm H.s JBˆ 2{M¿ #8)30 šQ¨>–g
Adgr›m ²(! ›|  {ZYmˆ[aV H.s JBˆ0 (!7(& Ho. ~rM Q>rEMAmBˆ H.mo ›œX6 ('7)" Ho. ~rM ›Ï™› VWm ≥)#
H.mo Jœ^ra šQ¨>–g dmbm ›mZm J™m0 {ZŒH.fˆ Ý.n ›| ™h nm™m J™m {H. J rŒ› ›hrZm| Ho. Xm–amZ nmoÞQ¨>r ›| Vmnr™
šQ¨>–g H.m šVa ›Ï™› go Jœ^ra Ho. ~rM hmoVm h–0 

{M¿ #8)8 J rŒ› Ho. Xm–amZ Vmn›mZ AmÃˆVm gyMH.mœH. 2Q>rEMAmBˆ3 H.m {ZYmˆaU 

‹.gb n–Xmdma {ZÝ.nU na ŸmoV pšÓœH.ba ÓUmbr 2EbEgEg3 H.m BšVo›mb H.aVo h†E nmXn O–d
{d{Z™m›H. 2nr~rAma36 ÒbmpšQ>H. nbdma VWm qgMmBˆ šVa H.m™› aIZo H.m Ó^md 2IXX115843

dfˆ #!"'7"( Ho. Xm–amZ EbEgEg H.m BšVo›mb H.aVo h†E ÒbmpšQ>H. nbdma Ho. gmW VrZ IoV
narjU {H.E JE Bg›| 2i3 ´dma 2‹w.bo gw{M¿m36 2ii3 Ò™mO 2ß™mdgm{™H. {H.š› ^r›m {H.aU6 2iii3 ~—JZ
2ß™mdgm{™H. {H.š› nœMJœJm3 Ho. gmW nr~rAma VWm 2iv3 ´dma 2ß™mdgm{™H. {H.š› ‹w.bo gw{M¿m3 em{›b
h–0 nmXn O–d {d{Z™m›H. 2nr~rAma3 VWm gœnyaH. qgMmBˆ H.m ́ dma 2gmoaK› ~mB„ba 2Eb83 ›moBŸM3 H.s dšpÏX
VWm AZmO n–Xmdma na našna Ó^md H.m AmH.bZ {H.™m J™m0 ~{hOmˆV AZwÓ™moJ ›| Mma nr~rAma AWmˆV
"! µM gobr{g{bH. E{gS> 2EgE3 "!! mg L-1 gmo{S>™› ~|OrEQ> 2Eg~r36 &!! nrnrE› {W™mo™y[a™m
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dm{fˆH. Ó{VdoXZ
#!"'7"(

2Q>r™y3 ~rO XrKuH.aU 2~wdmBˆ Ho. #! {XZ n�MmV§3 ›| "8& Ó{VeV nmoQ>o{e™› ZmBQ¨>oQ> 2KNO336 nwZÝ.¾nmXH.
2~wdmBˆ Ho. &! {XZ n�MmV§3 VWmnwŒn Jw³N> ÓH.Q>Z 2~wdmBˆ Ho. (& {XZ n�MmV§3 MaU VWm Hœ.Q¨>mob AWdm
AZwnMma 2nrdrAma H.m H.moBˆ {N>…S>H.md em{›b Zht3 h–0 Xmo dfm}œ 2#!"&7"'3 Ho. n[aUm›m| go nVm bJm h–
{H. IW:CPE !8)! ›| gdm̂{YH. AZmO n–Xmdma 2$8'!7$8)) mg ha-13 nmB̂ JB̂ VWm nr~rAma Ho. {bE Ó¾™oH.
!8" IW: CPE hoVw @ !8%$7!8%* mg ha-1 {JamdQ> nmBˆ JBˆ VWm nr~rAma Ho. ~J–a g›mZÝ.nr ›mZ $8%*
Am–a !8&$ mg ha-1 Wm0 BgHo. gmW hr nr~rAma AZwÓ™moJ go Ob šQ¨>–g ›| H.›r AmBˆ VWm AZmO n–Xmdma6
^ygr n–Xmdma VWm Ob C¾nmXH.Vm ›| H .›e: '8)7")8&/6 &8(7"%8(/ VWm "8"'7"8%" kg m-3 H.s
dšpÏX h†Bˆ 2{M¿ #8*30 Ob H.s ›Ï™› H.›r Ho. VhV g›J  EgE H.mo ´™mXm Ó^mdembr 2IW: CPE !8(*7
!8&!3 nm™m J™m O~{H. Ob H.s Jœ^ra H.›r 2IW: CPE !8%*7!8&!3 Ho. VhV Eg~r VWm Q>r™y H.mo ~ohVa
nm™m J™m0 Bg ÓH.ma Eg~r Am–a Q>r™y Îmam Ob šQ¨>–g pšW{V Ho. VhV Ob Cn™moJ ›| bmZo Ho. {bE Cn™moJr
{dH.Þn ÓšVwV {H.E JE0

y = 0.0028x2 + 0.1522x 0.7145 R² = 0.9724

y = 0.0017x2 + 0.0887x + 0.09 R² = 0.9211

y = 0.0018x2 + 0.0956x 0.0856 R² = 0.9589
y = 0.0021x2 + 0.1243x 0.6499 R² = 0.984

y = 0.0021x2 + 0.1278x 0.835 R² = 0.9854
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{M¿ #8*8 Ó™w„V Ob 2E S>ÖÞ™y3 H.s {d{^ÐZ ›m¿m¾›H.Vm ›| nr~rAma Ho. H.m™ˆH.bmn Ho. Ý.n ›| A{^ß™œOH. Ob C¾nmXH.Vm 

EH. AÐ™ IoV narjU ›| gœnyaH. qgMmBˆ Ho. VhV Ò™mO 2ß™mdgm{™H. {H.š› ^r›m {H.aU3 na ~{hOmˆV
AZwÓ™moJ nmXn O–d7{d{Z™m›H. Ho. našna Ó^md H.m AÏ™™Z {H.™m J™m0 KNO3 2"8&/3 VWm {W™mo™y[aAm
H.m dmZšn{VH. MaU6 Hœ.X {ZÝ.nU6 Hœ.X {dH.mg VWm n[an¬. MaU go nhbo nUu™ AZwÓ™moJ go Hœ.X n–Xmdma
›| 2%7#! Ó{VeV3 VWm gVh Ho. D.na ~m™mo›mg 2$7"# Ó{VeV3 ›| dšpÏX h†Bˆ0 Bg ÓH.ma Ob Cn™moJ
XjVm6 AZwHy.b {dVmZ Vmn›mZ Îmam Ob šQ¨>–g H.mo g›mÒV H.aZo ›oœ nr~rAma H.mo gj› nm™m J™m VWm n–Xmdma
Am–a Ob C¾nmH.XVm ~…T>mZo Ho. {bE ~…T>r h†Bˆ Hw.b KwbZerb eHˆ.am VWm {Z›± {hšgm A{Zdm™ˆ Wm0 Ob H.›r
Ho. VhV Hœ.Q¨>mob AWdm AZwnMma H.s VwbZm ›| nr~rAma go Ò™mO H.s nmofU JwUd¾Vm 2Q>rEgEg6 ÓmoQ>rZ V¾d
VWm Ó{V7Am„grH.maH. EœOmB› H.m™ˆH.bmn3 ›| H.m‹.s dšpÏX h†Bˆ0 EbEgEg H.m Cn™moJ H.aVo h†E ÒbmpšQ>H.
nbdma VWm qgMmBˆ šVa H.s našna Ó{V{H .™m H.m AÏ™™Z H.aZo Ho. {bE ÒbmpšQ>H. nbdma Ho. gmW
2ß™mdgm{™H. {H.š› ‹w.bo gw{M¿m3 {Îdfu™ 2#!"&7"(3 IoV narjU {H.E JE0 {dIœ{S>V IoV AmH.ma Ho.
gmW Mma Ó{VHš.{V™m| ›| {ZØZ{bpIV em{›b h–: g›Vb „™mar 2%& go8›r8 J "& go8›r83 ÒbmpšQ>H. nbdma
Ho. gmW Am–a BgHo. ~J–a; CR>r h†Bˆ „™mar 2'! go8›r8 J "& go8›r83 ›w®™ ÒbmQ> Ho. Ý.n ›| ÒbmpšQ>H. nbdma
Ho. gmW Am–a BgHo. ~J–a VWm Cn7ÒbmQ> CnMma Ho. Ý.n ›| qgMmBˆ Ho. IW gmV šVa !8*&6 !8)!6 !8'&6
!8&!6 !8$&6 !8#! VWm !8!& 0 ´dma Ho. {bE narjU {H.E JE {d{^ÐZ ÒbmpšQ>H. nbdma CnMmam| ›| go
Bg AÏ™™Z ›| CR>r h†Bˆ „™mar VWm g›Vb „™mar Ho. gmW ÒbmpšQ>H. nbdma 2'! go8›r8 J "& go8›r83 H.s
~ohVa CnMma Ho. Ý.n ›| {g‹.m[ae H.s JBˆ h– Am–a nmaœn[aH. {H .™m H.s VwbZm ›| Bggo AZmO n–Xmdma ›| "&7
#( Ó{VeV H.s dšpÏX nmBˆ JBˆ 2{M¿ #8"!30 
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{M¿ #8"!8 ´dma Ho. {bE ÒbmpšQ>H. nbdma H.s narjUm¾›H. Ý.naoIm 

amgm™{ZH. nmXn O–d {d{Z™m›H. 2nr~rAma3 Ho. d–H.pÞnH. {dH.Þn Ho. Ý.n ›| Ò™mO 2E{b™› grnm Eb83
H.mo {ZH.mbZo Ho. ~mX JwUd¾Vm VWm n–Xmdma na gy‚›Ord ~m™monm¥br›a VWm Ob šQ¨>–g Ho. našna Ó^md H.m
AÏ™™Z H.aZo Ho. {bE Ómaœ{^H. narjU {H.E JE0 nr~rAma VWm ~m™monm¥br›a Ho. AZwÓ™moJ go Hœ.Q¨>mob AWdm
AZwnMma H.s VwbZm ›oœ {dnUZ ™mo°™ n–Xmdma VWm Ob C¾nmXH.Vm ›| H.m‹.s gwYma h†Am0 Bg ÓH.ma nhMmZo
JE nmXn nr~rAma O–go KNO36 E Eg E Ho. Ó™moJ go Ob šQ¨>–g H.mo H.› H.aZo ›| ›XX {›br Am–a Bggo Ob
H.›r dmbr pšW{V™m| Ho. VhV ~—JZ H.s C¾nmXH.Vm VWm C¾nmXZ H.mo ~…T>mZo ›| ›XX {›boJr0 Bgr ÓH.ma n–Xmdma
dšpÏX Ho. {bE amgm™{ZH. nr~rAma hoVw gy‚›Ord ~m™monm¥br›a EH. ~ohVa {dH.Þn hmo gH.Vm h–0 

Xogr Am–a gœH.a Zšb Ho. Jmonew ›| Ó{VajU ÓUmbr dmbo OrZ Ho. A{^ß™œOH. AmYma na {hQ> šQ¨>–g
H.m Ó^md 2IXX096713

J rŒ› ›hrZm| Ho. C³M Vmn›mZ Am–a BgHo. gmW Obdm™w n[adVˆZ Ho. n[aXš�™ go S>o™ar Jmonew ›| J rŒ›
šQ¨>–g Ho. OmopI› ›| dšpÏX h†Bˆ h–0 J rŒ› šQ¨>–g newAm| H.s C¾nmXZ {ZŒnmXZ VWm Ó{VajU j›Vm H.mo Ó{VHy.b
Ý.n go Ó^m{dV H.aVm h– Am–a BÐh| amoJ Ho. Ó{V ´™mXm gœdoXZerb ~Zm XoVm h–0 dVˆ›mZ AÏ™™Z H.m CX§Xo�™
AmH .m›H. 2amoJmUw3 gy‚›Ordm| Ho. {dÝ.ÏX šdm^m{dH. AœVOmˆV Ó{VajU Vœ¿ ›| ›m–OyX J rŒ› šQ¨>–g ß™d{hV
n[adVˆZ OrZ A{^ß™œOH. n–Q>Zˆ H.m AÏ™™Z H.aZm h–0 Xogr Zšb 2gmhrdmb3 VWm gœH.a Zšb 2‹ .sOdmb3
S>o™ar Jmonew go a„V Ho. Z›yZo EH.{¿V {H.E JE0 ~mh§™ a„V ›moZmoÐ™yp„b™a H.mo{eH.mAm| 2PBMC3 H.mo nšWH.
{H.™m J™m VWm šd: šWmZo Vmnr™ šQ¨>–g Ho. Ó{V AmH.bZ {H.™m J™m0 nr~rE›gr Z›yZm dJm}œ H.mo %#! go8 ›|
" KœQ>o Ho. {bE J rŒ› šQ¨>–g {X™m J™m0 BgHo. ~mX dgybr g›™ Ho. {bE $(! go8 ›| D.Œ›m{™V {H.™m J™m0 !6
#6 %6 ' VWm ) KœQ>o H.s A¾™œV ´dbZerb gmBQ>mo{H.Ðg Ho. {d{^ÐZ dgybr AÐVambm| na AœVOmˆV Ó{VamoYr
ÓUmbr 2TLR#6 TLR%6 IL% VWm IFN Jm›m3 ›| OrZ ÓH.Q>Z H.s J{VH.s H.m {d�bofU {H.™m J™m Am–a Xogr
VWm gœH.a Zšb dmbo XmoZm| Jmonew ›| IL# VWm IFN> Jm›m J{VH.s ›| dšpÏX h†Bˆ h–0 ™Í{n ‹ .sOdmb H.s VwbZm
›| gmhrdmb Jmonew ›| A{^ß™œOH.Vm ´™mXm gwšnŒQ> Wr0 AœVOmˆV Ó{VajU ÓmoQ>rZ TLR# ›| H.moBˆ ´™mXm
{d{dYVm Zht nmBˆ JBˆ O~{H. TLR% H.mo J rŒ› šQ¨>–g Îmam ´™mXm Óo[aV nm™m J™m0 BZ Ómaœ{^H. AÏ™™Zm| go
nVm bJm h– {H. Xogr VWm gœH.a Zšb Ho. Jmonew ›| Vmnr™ šQ¨>–g Ho. Xm–amZ Ó{VajU gœ~œYr OrZ AbJ7AbJ
Ý.n go A{^ß™œOH. h†E0 Ó{VajU OrZm| H.s ~…T>r h†Bˆ A{^ß™œOH.Vm CŒUH.{Q>~œYr™ Obdm™w Ho. C³M Vmn›mZ
›| Xogr Jmonew Zšbm| H.s AZwHy.bVm Ho. šVa na gm‚™ CncÖY H.amEJr 2{M¿ #8""30 
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{M¿ #8""8 2H.3 TLR% H.s naØna A{^™œH.Vm 2I3 TLR#  2J3  IFN JmØ™m VWm 2K3 IL% {d{dY Vmn›mZ šVam| ›|
gmhrdmb VWm ‹ .sOdmb 

gyIm šQ¨>–g Ó~œYZ šHy.b

šWmZr™ gyIm šQ¨>–g n™mˆdaU Ho. Ó{V Joh‡œ OrZÓÝ.nm| H.s AZwHy.bVm Ho. gmW našna gœ~œ{YV
{d{eŒQ> bjUm| VWm OrZm| na AÐdofU 2IXX096753

ÓOZZ H.m™ˆH .› ›| Cn™moJ Ho. {bE Joh‡œ Ho. AmemOZH. OrZÓmÝ.nm| H.m M™Z H.aZo Ho. H .› ›| Ob šQ¨>–g
H.s AZwHy.bVm Ho. gmW našna gœ~œ{YV {d{eŒQ> bjUm| H.m BšVo›mb H.aVo h†E {d{dY ~ oS> Joh‡œ OrZÓmÝ.nm| ›|
go Ob šQ¨>–g g{hŒUw j›Vm dmbo OrZÓmÝ.n H.m {ZYmˆaU {H.™m J™m0 gr{›V ›šXm Z›r Ho. {bE AZwHy.bZ Ho.
gmW gœ~œ{YV {d{eŒQ> bjUm| Ho. {bE VrZ Ó{VHš.{V™m| VWm Xmo CnMmam| AWmˆV n™mˆÒV Ob™w„V VWm namJ7
CX§̂ d Ho. ~mX Ho. gmW "#! Joh‡œ OrZÓmÝ.nm| H.m AmH.bZ {H.™m J™m0 namJ7CX§̂ d Ad{Y Ho. C^aZo Ho. Xm–amZ
šQ¨>–g Ho. ÓH.mon Ho. ~mX {ZØZ{bpIV {d{eŒQ> bjUm| H.m {d�bofU {H.™m J™m: erfˆ {ZH.bZo ›| bJZo dmbo {XZm|
H.s gœ®™m 2DTH36 n[an‰dVm ›| bJZo dmbo {XZ 2DTM36 C¾nmXH. {Q>Þba gœ®™m 2TN36 nmXn D.œMmBˆ
2PH3; ~mbr H.s bœ~mBˆ 2SL36 Ó{V ~mbr na ey{H.H.m 2SPS36 Ó{V ~mbr na XmZm 2KVS36 EH. hOma XmZm|
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{M¿ #8"#8 qg{MV VWm gyIm pšW{V™m| Ho. VhV AmemOZH. Joh‡œ OrZÓÝ.nm| Ho. 2H.3 {dVmZ Vmn›mZ ›| AmZwdœ{eH. {d{dYVm
VWm 2I3 Óm™mo{JH. XmoOr

{M¿ #8"$8 qg{MV VWm gyIm pšW{V™m| Ho. VhV AmemOZH. Joh‡œ OrZmoÓÝ.nm| ›| 2H.3 XmZm CnO9Òbm¥Q> ›| AmZwdœ{eH. {d{dYVm
Am–a 2I3 XmZm CnO9nmXn
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H.m ^ma 2TKW3 VWm XmZm n–Xmdma 2GY30 n™mˆÒV Ob VWm Ob šQ¨>–g pšW{V Ho. VhV našna Ob ›m¿m
2RCW3 CO# g›mdoeZ Xa6 dmŒnmo¾gOˆZ Xa6 {dVmZ Vmn›mZ Ho. {bE VwbZr™ {H.š›m| Ho. gmW Joh‡œ OrZÓÝ.nm|
H.m AmH.bZ {H.™m J™m0 Joh‡œ OrZÓÝ.n AmBˆgr7""#!&"6 AmBˆgr7&%*$*% VWm Bˆgr &($'#$ ›|
{dVmZ Vmn›mZ H.mo H.› H.aZo6 Óm™mo{JH. XmoOr VWm AZmO n–Xmdma Ho. {bE AmZwdœ{eH. {d{dYVm H.m AÏ™™Z
{H.™m J™m0 šWmZr™ VwbZr™ {H.š› EMS>r7#")* H.s VwbZm ›| C„V XemˆE JE AmemOZH. Joh‡œ OrZÓÝ.n ›|
{dVmZ Vmn›mZ6 C³M Óm™mo{JH. XmoOr VWm AZmO n–Xmdma H.› nmBˆ JBˆ 2{M¿ #8"#6 #8"$30 

gmo™m~rZ ›| gyIm VWm Vmnr™ šQ¨>–g g{hŒUwVm H.mo ~…T>mZo Ho. {bE AmaEZE CÐZV ™wp„V VWm {dfmUw
Ódš¾V OrZ gmBb|qgJ gœH.ÞnZm 2OXX034323

gyIm VWm Vmnr™ šQ̈>–g g{hŒUwVm ~…T>mZo Ho. {bE {dfmUw Ódš¾V OrZ gmBb|qgJ 2VIGS3 VWm AmaEZE
CÐZV ™wp„V 2RNAi3 gœH.ÞnZm H.m BšVo›mb H.aVo h†E6 šnŒQ> {ZÝ.nU VWm H.m™ˆH.bmnm| Ho. {bE gmo™m~rZ
Am–a Eam~rS>mon{gg S>oQ>m go #! H—.{S>S>oQ> OrZ| H.s nhMmZ H.s JBˆ0 gmBb|g OrZ| AWmˆV ARF VWm WRK7
%* OrZ Ho. {bE drnrE›dr7AmYm[aV drAmBˆOrEg gœaMZm {dH.{gV H.s JBˆ 2#8"% H.30 S>ÖÞ™yAmaHo.dmBˆ
VWm EAmaE‹. b‚™ IœS>m| dmbo nwZ: gœ™mo{OV ~rnrE›dr go gœH .{›V gmo™m~rZ nmXnm| ›| XjVmnaH. gmBb|qgJ
nmBˆ JBˆ0 S>obm ÓmoQ>rZ OrZ VWm nrAma" VWm nrAma $ OrZ H.s A{^ß™œOH.Vm Ho. {bE WRK7%* VWm
EAmaE‹. gmBb|šS> nmXnm| H.m {d�bofU {H.™m J™m0 Ob šQ¨>–g g{hŒUwVm Ho. {bE EAmaE‹. gmBb|g nmXn H.m
AmH.bZ {H.™m J™m Am–a AmaS>ÖÞ™ygr H.mo ›mnm J™m0 OœJbr Vah Ho. nmXnm| VWm Ho.db ßho‰Q>a Hœ.Q¨>mob nmXnm|
H.s VwbZm ›| BZ nmXnm| ›| A{YH. Ob šQ̈>–g g{hŒUwVm nmB̂ JB̂ Am–a AmaS>ÖÞ™ygr A{YH. nm™m J™m       2#8"%
I30

Swa I

Bam HI
Msc I

Aat II

Target genes
(ARF, WRKY49)�

{M¿ #8"%H.8 gmo™m~rZ nmXn ›| ARF VWm WRKY7%* OrZ Ho. {Z™œ¿U Ho. {bE drAmBˆOrEg amoJdmhH. gšOZ

Non-silenced      WRKY-49                 ARF-
silenced               silenced

{M¿ #8"%I8 Ho.db ßho‰Q>a H.m {‹.ZmoQ>mBn6 ARF VWm WRKY7%* gmBb|g gmo™m~rZ nmXn
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dm{fˆH. Ó{VdoXZ
#!"'7"(

AYˆ7ewŒH. jo¿ H.s CWbr ›šXm ›| ‹.b Am–a gpÖO™m| Ho. {bE Ob H.s ~MV H.aZo dmbr VH.ZrH.m|
H.m AmH.bZ 2IXX107213

ewŒH. Am–a Vmnr™ nm[apšW{VH.s™ ÓUmbr ›| C³M Vmn›mZ VWm Z›r šQ¨>–g ‹.b go Ow…S>r ‹.gbm| H.s
C¾nmXH.Vm dšpÏX ›| ›w®™ AdamoY h— Omo C¾nmXZ H.mo gr{›V H.aVo h—0 nmXn H.s ÓH.me gœ�bofU XjVm H.m
›yÞ™mœH.Z H.aZo Ho. {bE „bmoamo{‹.b ‹§.bmoaog|g 2Ó{VXr{ÒV3 {‹.ZmoQ>mBqnJ 2G.VwO–{dH.s3 {d{Y H.m Cn™moJ
{H.™m J™m0 Am› VWm AZma ›| {ZÔbrH.aU Ho. Ó{V C³M gœdoXZerbVm XoIr JB̂ Bgo Ob šQ̈>–g Ho. Ó{V g{hŒUw
nm™m J™m0 Z›r šQ¨>–g Ho. gmW XjVm ›m¿m ›| {JamdQ> H.s Xa H.m H .› AZma < H.adœXm < qZ~y  < >›m–gœ~r
>< >AœJya < MrHy. Am› Wm 2{M¿ #8"&30 

{M¿ #8"&8 QY(Fv/Fm) Ó{V BH.mBˆ Ob hm{Z ›| {JamdQ>

AÐ™ ‹.b gœ~œYr ‹.gbm| H.s VwbZm ›| S¨–>JZ ‹.b ›| Vmn›mZ dšpÏX Ho. Ó{V H.› gœdoXZerbVm nmBˆ JBˆˆ0
Vmn›mZ dšpÏX Ho. gmW XjVm H.s ›m¿m ›| {JamdQ> H.s Xa H.m H .› S¨–>JZ ‹.b> > >qZ~y > ear‹.m > H.adœXm
> ›m–gœ~r > AZma > A›Ý.X > AœJya > Om›wZ > Am› > MrHy. Wm Omo ™h XemˆVm h– {H. AÐ™ ‹.gbm|
H.s VwbZm ›| Vmn›mZ dšpÏX ›| S¨–>JZ ‹.b ´™mXm g{hŒUw h– 2{M¿ #8"'30

{M¿ #8"'8 Vmn›mZ ›| Fv/Fm Ó{V ™y{ZQ> dšpÏX ›| {JamdQ>>

{d{dY qgMmBˆ VWm ›šXm CnMmam| Ho. VhV AœJya H.s ~ob ›| dšœV H.m Koamd AbJ7AbJ Wm Omo $$8)$
{››r8 go $&8)* {››r8 Ho. ~rM Wm0 Wm¥ØngZ grS>b–g ›| #!"'7"( Ho. Xm–amZ Ó™moJ H.s JBˆ qgMmBˆ Ob
H.s ›m¿m #)8$ go %#8( go8›r8 Ho. ~rM AbJ7AbJ Wr0 {d{dY AÞn qgMmBˆ H.m™ˆZr{V™m| VWm ›šXm {›lU
Ho. VhV nmXn n–Xmdma '8"! go "!8"% {H.8J m8 Ó{V nmXn Ho. ~rM AbJ7AbJ Wr0 {›{lV ›šXm 2›yb Am–a
H.mbr ›šXm &! : &!3 ›| n–Xmdma VWm S>ÖÞ™y™yBˆ A{YH. nm™m J™m0 BgHo. ~mX H.mbr ›šXm H.m šWmZ Wm Am–a
›yb ›šXm ›| ™h g~go H.› nm™m J™m0 {›{lV ›šXm 2&! Ó{VeV ›yb VWm &! Ó{VeV H.mbr ›šXm3 Ho. VhV
AœJya n–Xmdma H.mbr ›šXm Ho. g›H.j Wr Am–a ›yb ›šXm H.s VwbZm ›| H.m‹.s ´™mXm Wr0 AœJya ›| ›šXm gœ~œYr
VWm gyIm šQ¨>–g go {ZnQ>Zo Ho. {bE AœJya CJmZo Ho. {bE {›{lV ›šXm AWmˆV ": " ›yb ›wÝ.ˆ› VWm H.mbr ›šXm
H.mo Cn™w„V nm™m J™m0 Z›r šQ¨>–g Ho. Xm–amZ AœJya ›| 2ÓOm{V Wm¥ØngZ grS>b–g3 gobr{g{bH. AØb 2EgE3
go CnMma {H.E h†E nmXn ›| „bmoamo{‹.b VWm ÓmobmBZ V¾d Hœ.Q¨>mob AWdm AZwnMma Ho. g›mZ nm™m J™m0 ‹.b
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›| Ó{V Am„grH.maH. EœOmB› 2AWmˆV gwnaAm„gmBS> {S>Ø™yQ>og 2EgAmoS>r36 n–am¥„grS>oO VWm H–.Q>mboO
H.m™ˆH.bmn H.m {d�bofU {H.™m J™m0 Hœ.Q¨>mob AWdm AZwnMma H.s VwbZm ›| EgE Ho. AZwÓ™moJ go EgAmoS>r
H.m™ˆH.bmn6 n–am¥„grS>og VWm H–.Q>mboO H.m™ˆH.bmnm| ›| dšpÏX h†Bˆ0 Bggo nVm bJVm h– {H. ewÏX ÓH.me gœ�bofU
Xa VWm Ó{V7Am„grH.maH. EœOmB› H.m™ˆH.bmnm| H.s dšpÏX Îmam EgE H.m ~{hOmˆV 2!8& {››r83 Cn™moJ gyIm
šQ¨>–g H.mo g›mÒV H.a gH.Vm h– O~{H. Hœ.Q¨>mob AWdm AZwnMma H.s VwbZm ›| {b{nS> n–am¥„grS>oeZ ›| {JamdQ>
AmBˆ0 

AZma ›| nbdma Ho. gmW Am–a BgHo. ~J–a {d{dY Ob ~MV qgMmBˆ CnMmam| H.s Ó{V{H .™m ›| Am–gV
dšœV Koamd H.s a|O $%8)7$*8& {››r8 Ho. ~rM Wr0 ~J–a nbdma Ho. {Z™œ¿rV {g›rV qgMmBˆ !8) H.s VwbZm
›| nrAmaS>r '! H.m™ˆZr{V Ho. gmW nbdma {~N>mZo go ‹.b H.s n–Xmdma ›| *8$ Ó{VeV VWm Ob C¾nmXH.Vm
›| $% Ó{VeV H.s dšpÏX h†Bˆ0 AmaS>rAmBˆ H.s VwbZm ›| nrAmaS>r Ho. VhV Ob H.›r Ho. ›mÏ™› go C³M
EœOmB›o{Q>H. H.m™ˆH.bmn AWmˆV EgAmoS>r6 n–am¥„grS>oO6 H–.Q>mboO Ho. H.maU ™h h†Am hmoJm0 AmaE›AmBˆ ›|
em{›b H.s VwbZm ›| nrAmaS>r CnMm[aV nmXnm| ›| AÞn aœY r MmbH.¾d Am–a C³M AmaS>ÖÞ™ygr nm™m J™m0
AZma VWm AœJya ›| Z›r9gyIm šQ¨>–gm| Ho. CÐ›ybZ Ho. {bE gobr{g{bH. AØb AZwÓ™moJ H.m Cn™moJ {H.™m Om
gH.Vm h–0

gm›mÐ™ ‹.amo qgMmBˆ H.s VwbZm ›| nbdma Ho. ~J–a {S¨>b qgMmBˆ Îmam Q>›mQ>a n–Xmdma ›| Am–gV n–Xmdma
›| $)8% Ó{VeV H.s dšpÏX h†Bˆ0 nrAmaS>r Ho. ~J–a H.s VwbZm ›| nrAmaS>r ™w„V ‹.amoo qgMmBˆ ›| n–Xmdma ›| Am–gV
Ý.n ›| $8* Ó{VeV H.s dšpÏX Ho. gmW '$8) Ó{VeV H.s Ob ~MV nmBˆ JBˆ0 !8(& dm‹.mo¾gˆOZ qgMmBˆ šVa
›| nrAmaS>r Ho. gmW ‹.amoo qgMmBˆ ›| n–Xmdma dšpÏX "#8" Ó{VeV ´™mXm Wr VWm ~J–a nrAmaS>r H.s VwbZm ›|
Ob ~MV '#8& Ó{VeV Wr0 AmaS>rAmBˆ ›|6 ~J–a nbdma H.s VwbZm ›| !8& dm‹.mo¾gˆOZ VWm !8(&
dm‹.mo¾gˆOZ ÒbmpšQ>H. nbdma Ho. gmW n–Xmdma ›| H .›e: "*8# VWm "(8' Ó{VeV H.s dšpÏX nmBˆ JBˆ0 "8!
dm‹.mo¾gˆOZ ›| ~J–a nbdma H.s VwbZm ›| nbdma Ho. gmW {S¨>n qgMmBˆ Ho. VhV Q>›mQ>a n–Xmdma ›| &8# Ó{VeV
H.s {JamdQ> nmBˆ0 nrAmaS>r Ho. VhV !8(& dm‹.mo¾gˆOZ ›| A{YH.V› Ob Cn™moJ XjVm 2S>ÖÞ™y™yBˆ3 #(!8%
{H.8J m8 Ó{V ho8 Ó{V ›r8›r8 H.s ›m¿m VH. nmBˆ JBˆ0 

gmo™m~rZ ›| Z›r šQ¨>–g H.s AZwHy.bVm Ho. gmW ghm™VmWˆ OrZ VWm {d{eŒQ> bjUm| H.s OmœM
2IXX096453

gmo™m~rZ np¾V™m| ›| „bmoamo{‹.b V¾d H.s ›m¿m H.mo ›mnZo Ho. {bE AmaOr~r B›oO AmYm[aV {d{Y
{dH.{gV H.s JBˆ0 gmo™m~rZ n{¾V™m| ›| ›mno JE „bmoar{‹.b V¾d H.s ›m¿m !8%" go &8(" {›J m8 Ó{V J m›
ewŒH. ̂ maHo. ~rM Wr0 O~ B›oO {d�bofU Ho. ~mX AbJ7AbJ {d{dY Ad™d™w„V Ó{VH .›U ÓmÒV {H.™m J™m
2{M¿ #8"(3 V~ XšpŒQ>JV B›oO ›| Am–gV R VWm G Ad™d Ho. dmšV{dH. „bmoamo{‹.b V¾d ›| ZH.mam¾›H.
gØ~ÏXVm nmBˆ JBˆ0 gmo™m~rZ g›yhm| ›| „bmoamo{‹.b V¾d Ho. {dVaU H.mo g›PZo Ho. {bE gmo™m~rZ ÒbmQ> B›oO
H.mo {Z™{›V Ý.n go {b™m J™m0 n[aUm›m| go nVm bJm h– {H. R VWm G Ho. Ad™d ›mZ ›| g^r VrZ g›yhm| ›|
n[aUm›m| go ›Ï™› dšpÏX MaU ›| BgHo. Ma› 2R%7R' MaU3 H.m nVm bJm h– VWm AmJm›r ~mX Ho. MaU ›|
™h H.› Wm Am–a BZ Ad™d H.s gœ®™m ›| ^r dšpÏX h†Bˆ0 Amaœ{^H. VWm ~mX Ho. dšpÏX MaU ›| Bg›| H.›
„bmoamo{‹.b V¾d nm™m J™m Am–a ›Ï™›9nwZÝ.¾nmXH. MaU ›| ´™mXm „bmoamo{‹.b V¾d nm™m J™m0 g^r VrZ
g›yhm| Ho. {bE gm›mÐ™ ‹.gb dšpÏX MH . Ho. Xm–amZ {d{dY aœJ Ho. Ad™d ›| Bg ÓH.ma Ho. Ý.PmZ ›| n[adVˆZ
nm™m J™m0 ™Í{n6 dšpÏX Ho. {d{dY G.VwO–{dH.s™ 2{‹.Zmobm¥{OH.b3 MaU ›| g^r g›yhm| ›| „bmoamo{‹.b V¾d
Ho. Am–gV ›mZ ›| ›h¾dnyUˆ {d{dYVm nmBˆ JBˆ0 g›yh # Am–a $ H.s VwbZm ›| g›yh " ›| np¾V™m| ›| „bmoamo{‹.b
A{YH. Wm0 Bggo nVm bJVm h– {H. gmo™m~rZ n¾Vr ›| „bmoamo{‹.b Ho. AmH.bZ Ho. {bE B›oO {d�bofU
AmYm[aV aœJ Ad™d 2H.ba7{n„gb3 H.m Cn™moJ {H.™m Om gH.Vm h–0 nmXn {‹.ZmoQ>mBqnJ ›| XšpŒQ>JV
B›oqOJ EH. gab {d{Y h– Am–a „bmoamo{‹.b Ho. J–a {dÏdœgH. AmH.bZ Ho. {bE Bgo Cn™moJ {H.™m Om gH.Vm
h–0
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{M¿ #8"(8 ~wdmBˆ Ho. CnamÐV {^ÐZ {XZm| ›| {n„gb Ho. VhV 2H.3 Am–gV R Am–a 2I3 G VWm „bmoamo{‹.b V¾d Ho. ~rM gœ~œY
2J6 K3gmo™m~rZ np¾V™m| ›| {n„gb VWm R d G ›| {d{dYVm

‹.moQ>mo{gšQ>›7II na ÓH.me Vrd Vm 2'!!7""!! µmol m-2 s-13 VWm BgH.s Ad{Y 2"6 #6 $ KœQ>o3
Ho. Ó^md H.m Xmo gmo™m~rZ {H.š›m| AWmˆV JS$$& VWm H.mbrVwa H.m AÏ™™Z {H.™m J™m 2{M¿ #8") H. VWm
I30 ÓH.me Vrd Vm VWm Ó^mdZ Ad{Y XmoZm| ›| dšpÏX go XmoZm| {H.š›m| ›| PS7II H.s gœdoXZerbVm H.s nwpŒQ>
hmoVr h–0 XmoZm| {H.š›m| ›| '!! µmol m-2 s-1 ›| „bmoamo{‹.b Ó{VXr{ÒV ›| H.moBˆ ›h¾dnyUˆ AœVa Zht nm™m J™m
qH.Vw *!! µmol m-2 s-1 Ho. AmJo ‰bmoamo{‹.b Ó{V{XÒVr H.s ›m¿m ›| H.m‹.s H.›r AmBˆ0 H.mbrVwa H.s VwbZm ›|
JS$$& Ho. PS7II ›| ÓH.me Ho. H.maU j{V go [aH.ßhar ´™mXm Wr0
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{M¿ #8")8 gmo™m~rZ H.s Xmo {H.š›m| H.s ›m¿m¾›H. XjVm na 2H.3 {d{dY ÓH.me Vrd Vm Edœ 2I3 Ad{Y H.m Ó^md

~mamZr a~r  ´dma H.s A{YH.V› CnO Óm{ÒV Ho. {bE X{jUr nR>mar jo¿ H.s Jhar H.mbr ›šXmAm|
›| ~wdmBˆ H.s {V{W™m|6 nm–Ym| Ho. ~rM H.s X‡ar VWm {H.š›m|  H.m AZwHy.bZ 2IXX124913

#!"'7"( Ho. a~r ›m–g› 2{gVØ~a7›mMˆ3 Ho. Xm–amZ ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ
gœšWmZ6 ~mam›Vr Ho. ›bmS> AZwgœYmZ ‹.m›ˆ ›| ~mamZr a~r  ´dma H.s A{YH.V› CnO Óm{ÒV Ho. {bE X{jUr
nR>mar jo¿ H.s Jhar H.mbr ›šXmAm| hoVw ~wdmBˆ H.s {V{W™m|6 nm–Ym| Ho. ~rM H.s X‡ar VWm {H.š›m| Ho. BŒQ>V›rH.aU
hoVw EH. IoV narjU {H.™m J™m0 CnMmam| ›| ~wdmBˆ H.s VrZ {V{W™mœ 2Eg"7~wdmBˆ {V{W ") {gVØ~a6 Eg#7
~wdmBˆ {V{W7#) {gVØ~a VWm Eg$7~wdmBˆ {V{W7* A„Qy>~a3 H.mo j–{V{OH. pšQ¨>n6 Mma amonU X‡[a™mœ 2nr"7
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"& • '! g|›r6 nr#7"& • %& g|›r6 nr$ "! • %& g|›r VWm nr%7"! • %& g|›r 2Ó¾™oH. Vrgar
nœp„V H.mo Abu h–qS>J šQ>oO na hQ>m™m J™m3 H.mo CÏdmˆYa pšQ¨>n ›| VWm Xmo {H.š›m| 2dr"7‹w.bo gw{M¿m VWm
dr#7E›7$&7"3 H.mo pšQ¨>n7{dIœ{S>V Òbm¥Q> {S>OmBZ ›| VrZ Ó{VHš.{V™m| 2aoÒbrHo.eZ3 Ho. gmW g~7Òbm¥Q>
›| Amdœ{Q>V {H.™m J™m0 n[aUm›m| go ™h ÓH.Q> hmoVm h– {H. ~mamZr XemAm| ›| Jhar H.mbr ›šXmAm| ›| ~wdmBˆ H.s
{V{W6 nm–Ym| Ho. ~rM X‡ar VWm {H.š›m| H.m a~r ´dma Ho. Mmam Am–a XmZm CnO na CÞboIZr™ Ó^md n…S>Vm h–0
Eg# VWm Eg$ ~wdmBˆ H.s {V{W™m| H.s VwbZm ›| Eg" CnMma ›| a~r ´dma ›| šQ>moda VWm XmZm CnO H.mo
A{YH. nm™m J™m 2Vm{bH.m #8& VWm #8'30 nm–Ym| Ho. ~rM H.s X‡ar ›| nr# šnoqgJ ›| CÞboIZr™ Vm–a na
a~r ´dma go Mmam Am–a XmZm H.s A{YH. CnO Óm{ÒV h†Bˆ6 Ohmœ VH. {H.š›m| H.m Ó�Z h– ‹w.bo gw{M¿m {H.š›
go ~mamZr XemAm| ›| Jhar H.mbr ›šXmAm| ›| Mmam Am–a A{YH. XmZm CnO ÓmÒV h†Bˆ0

a~r ´dma ›| šQ>moda Am–a XmZm CnO na ~wdmB ̂H.s {V{W™m| VWm {H.š›m| H.m CÞboIZr™ nmašn[aH. Ó^md
nm™m J™m0 ‹w.bo gw{M¿m 2dr"3 a~r ´dma H.mo Jhar H.mbr ›šXm ›| ›Ï™ {gVØ~a 2Eg"7~wdmBˆ {V{W ")
{gVØ~a3 ›| ~moZo Ho. n[aUm›šdÝ.n ~wdmBˆ {V{W VWm {H.š›m| Ho. AÐ™ gœ™moOZmo H.s VwbZm ›| A¾™{YH. šQ>moda
VWm XmZm CnO H.s Óm{ÒV h†Bˆ0 g›J  Ý.n go X{jUr nR>mar ̂ mJm| ›| ~mamZr XemAm| Ho. VhV Jhar H.mbr {›Q§>Q>r
›| ~wdmBˆ {V{W6 amonU X‡ar VWm {H.š›m| Ho. gœ™moOZ Eg"nr#dr" H.mo C¾nmXH.Vm Ho. Ý.n ›| A{YH. bm^ÓX
nm™m J™m0

Vm{bH.m #8& ~mamZr a~r ´dma Ho. Mmam  Am–a XmZm CnO na ~wdmBˆ {V{W™m|6 amonU X‡ar VWm {H.š›m| H.m Ó^md

CnMma Mmam CnO 2Q>Z9ho83 XmZm CnO 2Q>Z9ho83

~wdmBˆ H.s {V{W™mœ

Eg" 2") {gVØ~a3 '8& $8)

Eg# 2#) {gVØ~a3 '8" $8&

Eg$ 2!* A„Vy~a3 &8* $8$

EgBˆE›5 !8"' !8""

grS>r 2nr=!8!&3 EZEg EZEg

nm–Ym| Ho. ~rM H.s X‡ar 

nr" 2"& • '! go›r83 '8" $8'

nr# 2"& • %& go›r8 3 '8) $8*

nr$ 2"! • %& go›r83 '8! $8%

nr% 2"! • %& go›r83 &8* $8#

EgBˆE›5 !8!* !8!%

grS>r 2nr=!8!&3 !8$" !8"&

{H.š›| 

dr" 2‹w.co gw{M¿m3 '8$ $8'

dr# 2M–$&–"3 '8" $8&

EgBˆE›5 !8!$ !8!#

grS>r 2nr=!8!&3 !8"! !8!&
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dm{fˆH. Ó{VdoXZ
#!"'7"(

Vm{bH.m #8' ~mamZr a~r ´dma Ho. Mmam Am–a XmZm CnO na ~wdmBˆ {V{W™m| VWm {H.š›m| H.m Ó^md

CnMma
Mmam CnO 2Q>Z9ho83 XmZm CnO 2Q>Z9ho83

Eg" Eg# Eg$ Am–gV Eg" Eg# Eg$ Am–gV

dr" '8(! '8#" &8)% '8#& $8)' $8&% $8#) $8&'

dr# '8$% '8!) &8*) '8"$ $8'' $8%' $8$& $8%*

Am–gV '8&# '8"% &8*" '8"* $8(' $8&! $8$" $8&#

EgBˆE›5 !8!&) !8!$#

grS>r 2nr=!8!&3 !8"'* !8!*#

XbhZr ‹.gbm| ›| gyIm d bdUVm Ho. Ó{V g{hŒUwVm hoVw g›bjUVm 2‹.sZmoQ>mBqnJ3
2OXX017373

B›oO n–am›rQ>a VWm ~m¥™mo›mg Ho. ~rM gØ~ÏXVm šWm{nV H.s JBˆ0 Bbo„Q¨>mo›–±o{Q>H. {d{H.aU H.s Xš�™
dodb|W ›| B›oO Ho. n–amo›rQ>am| g{hV ÓmoQ>moH.m¥b kmZ go A{YH. ~m¥™mo›mg Am–a H.› Ob V¾d gœ~œYr gwAZwHy.{bV
{H.š›m| g{hV OrZÓÝ.nm| H.s nhMmZ ›| ghm™Vm {›b gH.Vr h–0 Bg AÏÙ™Z go Eogo ›yœJ~rZ OrZÓÝ.nm| H.s
nhMmZ gœ̂ d hmo gH.Vr h–6 {OZ›| AnojmHš.V R>œS>r H–.Zm¥nr 2N>¿3 2drgr7'"($7gr3 Am–a ~ohVa ‹.moQ>mo{gšQ>›
šdmšÂ™ 2S>rE›Or "!&!6 EgE›Eb ""&! VWm drgr '"($7)7"!3 ~Zm ahVm h– Omo {H. BZHo.
N>¿2H–.Zm¥nr3  Vmn›mZ H.s ›mn Am–a „bmoamo{‹.b Ó{VXr{ÒV J{VH.s go ÓH.Q> hmoVm h–0 IoVm| ›| KQ>Vr ›šXm Z›r
dmbr XemAm| ›| šWmZr™ Vm–a na AZwHy.{bV ›yœJ~rZ H.s d–^d {H.š› H.s Anojm EgE›Eb ""')6 EgE›Eb
)$# VWm AmBˆgr $#&() go A{YH. XmZm CnO ÓmÒV h†Bˆ0 

AmBˆAmBˆnrAma go ÓmÒV MZo Ho. OrZÝ.n S>r& Am–a S>r#% Ho. N>¿ 2H–.Zm¥nr3 H.mo šWmZr™ Vm–a na
AZyHy.{bV {H.š› {Xp°dO™ 2{M¿ #8"*3 go A{YH. R>œS>m nm™m J™m0 OrZmoQ>mBn S>r#"6 S>r") VWm S>r#% ›|
šWmZr™ Vm–a na AZwHy.{bV {H.š› H.s Anojm A{YH. ~rO CnO ÓmÒV h†Bˆ hmbmœ{H. CZH.s ‹.sZmobm¥Or
2g›bjUVm3 ›| bJ^J g›mZVm Wr0IoVm| ›| MZo Ho. OrZÓÝ.nm| ›| C¾Hš.ŒQ>Vm H.m H.maU Amœ{eH. Vm–a na CZH.s
O…S>7Vœ¿ H.s gœaMZm ›| hmoZo dmbr {d{^ÐZVm H.mo ›mZm Om gH.Vm h–0

{M¿ #8"*8 erVb H–.Zm¥nr6 ~ohVa ÓH.me7ÓUmbr VWm O…S> Vœ¿ gœaMZm VWm C³M XmZm CnO Ho. {bE MZo Ho. OrZÝ.nm| H.m
›yÞ™mœH.Z

a~r ›m–g› #!"'7"( Ho. Xm–amZ ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Ho.
AZwgœYmZ ‹.m›ˆ ›| ~mamZr XemAm| Ho. VhV ›šXm Z›r šQ¨>–g g{hŒUwVm Ho. {bE MZo H.s *' {d{dY OrZÓÝ.nm|
H.m ›yÞ™mœH.Z {H.™m J™m0 BZ OrZÓÝ.nm| ›| bjU g›pŒQ> 2‹.sZmobm¥Or3 ›| AmZwdœ{eH. {d{^ÐZVm6 H–.Zm¥nr Vmn›mZ
VWm „bmoamo{‹.b Ó{V{XÒVr H.m AÏ™™Z {H.™m J™m0 {d{eŒQ> JwUm| Ho. {bE M–H. AWdm VwbZr™ {H.š›m| H.s VwbZm
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›| ~ohVa ÓXeˆZ H.aZo dmbo OrZÓÝ.nm| H.s nhMmZ H.s JBˆ VWm Hw.N> OrZÓÝ.nm| ›| ~ohVa JwU gœ™moOZ nm™m
J™m {OgZo ›šXm Z›r šQ¨>–g Ho. Ó{V g{hŒUwVm ÓXmZ H.s0 M–H. AWdm VwbZr™ {H.š›6 {Xp°dO™ 2~wdmBˆ Ho. $(
{XZ n�MmV§3 VWm AmBˆgrgrdr *#*%% 2~wdmBˆ Ho. %" {XZ n�MmV§3 H.s VwbZm ›| OÞXr nwpŒnV hmoZo dmbo
OrZÓÝ.nm|  ›| S>r$! 2~wdmBˆ Ho. $# {XZ n�MmV§36 S>r$" 2~wdmBˆ Ho. $$ {XZ n�MmV§36 S>r#" 2~wdmBˆ Ho. $$
{XZ n�MmV§3 VWm S>r"$ 2~wdmBˆ Ho. $% {XZ n�MmV§3 H.s nhMmZ H.s JBˆ0 S>r&6 S>r#"6 S>r#% OrZÓÝ.nm| Zo
erVb H–.Zm¥nr VWm C³M ÓH.megœ�bofU XjVm H.mo ~ZmE aIm gmW hr CZ›| Xmo M–H. AWdm VwbZr™ {H.š›m|
{Xp°dO™ VWm AmBˆgrgrdr *#*%% H.s Anojm A{YH. ‹.br CnO ^r ÓmÒV h†Bˆ 2{M¿ #8#!30 

Vm{bH.m #8( MZo Ho. OrZÓÝ.nm| Ho. bjU g›bjUVm 2‹.sZmobm¥Or3 ›| AmZwdœ{eH. {d{^ÐZVm

cjU g›pŒQ> 2‹.sZmocm¥Or3 OrZÓÝ.n 2OrZmoQ>mBÒg3 

nwŒn {ZH.bZo ›| bJZo dmbo {XZ S>r$! 2~wdmBˆ Ho. $# {XZ n�MmV§36 S>r$" 2~wdmBˆ Ho. $$ {XZ n�MmV§36 S>r#" 2~wdmBˆ
Ho. $$ {XZ n�MmV§36 S>r"$ 2~wdmBˆ Ho. $% {XZ n�MmV§36 ›| M–H. {H.š› {Xp°dO™
2~wdmBˆ Ho. $( {XZ n�MmV§3 VWm S>r$# 2~wdmBˆ Ho. %" {XZ n�MmV§3 H.s Anojm OÞXr
nwŒn AmE0

&! Ó{VeV nwŒnZ ›| bJZo
dmbo {XZ

OrZmoQ>mBn S>r#" 2~wdmBˆ Ho. $( {XZ n�MmV§36 S>r$" 2~wdmBˆ Ho. $( {XZ n�MmV§36
S>r"$ 2~wdmBˆ Ho. $* {XZ n�MmV§3 VWm S>r#& 2~wdmBˆ Ho. $* {XZ n�MmV§36 ›| M–H.
{H.š› {Xp°dO™ 2~wdmBˆ Ho. %# {XZ n�MmV§3 VWm S>r$# 2~wdmBˆ Ho. %& {XZ n�MmV§3
H.s Anojm &! Ó{VeV nwŒn nhbo XOˆ {H.E JE0

‹.br {ZH.bZo ›| bJZo dmbo
{XZ 

S>r$" 2~wdmBˆ Ho. %" {XZ n�MmV§36 S>r$! 2~wdmBˆ Ho. %% {XZ n�MmV§36 S>r"$ 2~wdmBˆ
Ho. %% {XZ n�MmV§3 VWm S>r& 2~wdmBˆ Ho. %& {XZ n�MmV§36 ›| M–H. {H.š› {Xp°dO™
2~wdmBˆ Ho. %( {XZ n�MmV§3 VWm S>r$# 2~wdmBˆ Ho. %* {XZ n�MmV§3 H.s Anojm OÞXr
‹.{b™m| H.m {ZH.bZm nm™m J™m0 

Vm{bH.m #8) MZo Ho. OrZÓÝ.nm| ›| H–.Zm¥nr Vmn›mZ VWm „bmoamo{‹.b Ó{VXr{ÒV ›| AmZwdœ{eH. {d{^ÐZVm 

n–am›rQ>a 2›mZXœS>3 ~wdmBˆ Ho. %% {XZ n^MmV§ ~wdmBˆ Ho. '& {XZ n^MmV§ ~wdmBˆ Ho. )! {XZ n^MmV§

H–.Zm¥nr H.m Vmn›mZ
2°C3

OrZmoQ>mBn S>r##2#'8%(36
S>r#%2#'8&36 S>r&
2#'8((36 S>r#'2#(8!$36
AmBˆgrBˆ '&'& 2#(8")36
S>r# 2#(8%)3 VWm AmBˆgrBˆ
(&*% 2#(8'#3 Zo {XJ7
{dO™ 2#(8(%3 VWm S>r$#
2#(8(3 H.s Anojm H–.Zm¥nr
erVbVm H.mo ~Zm6 aIm0 

S>r" 2#&8)"36 S>r#%
2#'8"!36 S>r& 2#'8("3
AmBˆgrBˆ (&*% 2#(8#*36
AmBˆgrBˆ (%(% 2#(8*'36
AmBˆgrBˆ '&'& 2#(8))3
Zo {X°{dO™ 2#)8#)3 VWm
S>rr$# 2#(8)'3 H.s Anojm
H–.Zm¥nr erVbVm H.mo ~Zm6
aIm0

S>r$#2$"8$%36 AmBˆgrBˆ
(%(%2$"8%*36
S>r"#2$#8"%36 AmBˆgrBˆ
(&*% 2$#8&)3 VWm
AmBˆgrBˆ '&'& 2$#8()3
Zo {X°{dO™ 2$$8!#3 H.s
Anojm H–.Zm¥nr erVbVm H.mo
~Zm6 aIm0

„bmoamo{‹.b Ó{VXr{ÒV OrZÓÝ.n S>r#% 2!8)$36
AmBˆgrBˆ (&*% 2!8)#36
S>r" 2!8)3 AmBˆgrBˆ (%(%
2!8(*3 AmBˆgrBˆ '&'&
2!8(*36S>r"# 2!8()(3
VWm S>r& 2!8()'3 Zo
{Xp°dO™ 2!8()3 VWm
S>r$# 2!8(&3 H.s Anojm
C³M ÓH.me gœ�bofU XjVm
XOˆ H.s0 

OrZÓÝ.n  S>r& 2!8('36
S>r"# 2!8('36 S>r#%
2!8(&3 AmBˆgrBˆ "'!"&
2!8(&3 AmBˆgrBˆ '&'&
2!8(&3 VWm AmBˆgrBˆ
(%(% 2!8(%3 Zo {Xp°dO™
2!8(%3 VWm S>r$#
2!8("3 H.s Anojm C³M
ÓH.me gœ�bofU XjVm ÓH.Q>
H.s0 

OrZÓÜn AmBˆgrBˆ (%(%
2!8(#)36 AmBˆgrBˆ (&*%
2!8("&36 AmBˆgrBˆ '&'&
2!8(!(3 VWm S>r$#
2!8''*3 Zo {Xp°dO™
2!8'%!3 H.s Anojm C³M
ÓH.m6 gœ�bofU XjVm XOˆ
H.s0 
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dm{fˆH. Ó{VdoXZ
#!"'7"(

2H.3 2I3

{M¿ #8#!8 MZo Ho. OrZÓÝ.nm| ›| g›bjUVm 2‹.sZmobm¥Or36 H–.Zm¥nr Vmn›mZ6 „bmoamo{‹.b Ó{VXr{ÒV ›| AmZwdœ{eH. {d{^ÐZVm

H–.Zm¥nr Vmn›mZ6 „bmoamo{‹.b Ó{VXr{ÒV VWm aœY r™ gœMmbH.Vm 2Vm{bH.m #8*3 ›| AmZwdœ{eH. {d{^ÐZVm
na "&' ›yœJ~rZ OrZÓÝ.nm| H.m AÏÙ™Z {H.™m J™m0 H–.Zm¥nr Vmn›mZ {deofVm ›| M–H. {H.š› H.s VwbZm ›|
drgr7'"($7gr H.s nhMmZ EH. AmemOZH. OrZÓÝ.n Ho. Ý.n ›| H.s JBˆ0 aœY r™ MmbH.Vm JwUm| ›| M–H. AWdm
VwbZr™ {H.š› Ho. ›wH.m~bo ›| EgE›Eb ""')6 EgE›Eb *$"6drgr7'"($7)7"!6 drgr7'$'*7&$7
*( H.s nhMmZ AmemOZH. OrZÓÝ.nm| Ho. Vm–a na H.s JBˆ 2Vm{bH.m #8*30

Vm{bH.m #8* ›yœJ~rZ Ho. OrZÓÝ.nm| ›| H–.Zm¥nr Vmn›mZ6 „bmoamo{‹.b Ó{VXr{ÒV6 CnO Am–a aœY r™ MmbH.Vm
›| AmZwdœ{eH. {d{^ÐZVm

X–{hH. bjU ™m {deofVmEœ nhMmZo JE AmemOZH. OrZÓÝ.n 

H–.Zm¥nr Vmn›mZ drgr7'"($7gr

‰dmœQ>› {™ÞS> 2Fv/Fm3 S>rE›Or "!&!6 EgE›Eb ""&!6 drgr7'"($7)7"!

CnO9nm–Ym EgE›Eb ""')6 EgE›Eb )$#6 AmBˆgr $#&()(

aœY r™ MmbH.Vm EgE›Eb ""')6 EgE›Eb *$"6 drgr7'"($7)7"!6 drgr7'$'*7&$7*(

ZdrZ {d{eŒQ>Vm gœ™moOZ
2C³M H–.Zm¥nr Vmn›mZ na
C³M ‰dmœQ>› {™ÞS>3 

drgr7'$'*7&$7*(6 drgr7'$(!7$!7'&6 EgE›Eb7"$!*

O–d7‹.m›wˆboeZ Ho. Ó™moJ go {deofH.a nm–Ym| H.s AbJ7AbJ dšpÏX AdšWmAm| VWm Z›r H.s XemAm|
›| ›do{e™m| VWm Hš.{f C¾nmXm| go ~Zo O–d7‹.m›wˆboeZ 2~rHo. VWm EgEM3 go CnMm[aV nm–Ym| ›| AZwnMm[aV
2Hœ.Q¨>mob3 nm–Ym| H.s VwbZm ›| Hw.b ewŒH. ^ma  VWm JmœR>m| H.s gœ®™m ›| dšpÏX nmBˆ JBˆ 2{M¿ #8#"30 PS-II

{M¿ #8#"8 gyIm šQ¨>–g VWm [aH.dar XemAm| Ho. VhV EZAmBˆnr OrZ H.s ÓH.Q>Z Ómo‹.mBqcJ VWm O…S>7Vœ¿ gœaMZm na O–d7
‹.m›wˆcoeZ H.m Ó^md
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{M¿ #8##8 erVb H–.Zm¥nr6 ~ohVa ÓH.meÓUmbr VWm XmZm CnO hoVw {d{dY ÓH.ma Ho. Joh‡œ Ho. OrZÓÝ.nm| H.s ‹.sÞS> ‹.sZmoQ>mBqnJ 

{d{^ÐZ gyIm ÓdU jo¿m| ›| ›doer OZgœ®™m ›| nmof{UH. šQ¨>oga 2šQ¨>–g KQ>H.3 VWm CZHo. gœHo.VH.
2IXX112593

bmVya VWm Amoš›mZm~mX {Obm| Ho. & ›doer n[agam| ›| gd}jU {H.™m J™m 2{M¿ #8#$30 )! Ó{VeV
go A{YH. {H.gmZ Bg n[aga H.s AdpšW{V 2bmoHo.eZ3 go nm¦M {H.bmo›rQ>a n[a{Y ›| AdpšWV Wo0 Bg H—.n
›| {H.gmZm| Ho. nmg ™m Vmo ~h†V N>moQ>r ^y{› OmoV Wr ™m do ^y{›hrZ Wo Am–a CZH.m e–j{UH. šVa Xgdt H.jm
go H.› Wm0 A{YH.V› newYZ N>moQ>o {H.gmZm| Ho. nmg Wm Am–a V¾n�MmV Bgo ~…S>o Am–a ^y{›hrZ {H.gmZm| Ho.
nmg nm™m J™m0 new n[agam| ›| Cn™moJ ›| bmE Om aho Mmam Am–a Amhma Ho. gœ~œY ›| {H.E JE Amhma Z›yZm| Ho.
{d�bofU ›| nmofH. V¾dm| H.s H.›r nmBˆ JBˆ0 nmofH. V¾dm| Ho. Ó^md go CnOo šQ¨>–g H.mo newAm| ›| AÜ{M6 gwšVr6
N>moQ>m H.X6 X†~ˆbVm6 Iam~ C¾nmXH.Vm6 ÓOZZ {ZŒ‹.bVm gœ~œYr g›š™mEœ O–go {H. [anrQ> ~ rqS>J6 ›XhrZVm
VWm ¾dMm g›š™mAm| Ho. Ý.n ›| nm™m J™m0 

AÏ™™Z {H.E JE A{YH.Va BbmH.m| ›| gyIo Ho. H.maU Hš.{f C¾nmXZ H.mo Jœ^ra ZwH.gmZ nh†œMm VWm
A{YH.Va {H.gmZm| Ho. {bE newYZ nmbZ hr EH.›m¿ {dH.Þn Wm0  ›doer n[aga ›| newAm| go ÓmÒV X†°Y C¾nmXZ
›| Ka ›| ›yb C¾nmXZ H.s VwbZm ›| $! Ó{VeV H.s H.›r nmBˆ JBˆ0 AV: new n[agam| ›| newAm| Ho. nmofU šVa
›| gwYma Ho. {bE AZwgœYmZ9Ó~œYZ Ano{jV h–0 Mmao H.s {H.š›m| ›| gwYma bmZo Ho. Abmdm X†bˆ^Vm H.s XemAm|

(Fv/Fm) H.s ‹.moQ>moHo.{›H.b XjVm ›| Ð™yZV› H.›r ™m eyÐ™ n[adVˆZ  VWm gyIm šQ¨>–g H.s pšW{V ›|
aœY r™MmbH.Vm ›| H.›r go Ob Cn™moJ XjVm H.mo ~…T>mH.a VWm pšWa ÓH.me gœ�bofU Îmam O–d7‹.m›wˆboeZ
H.s ghm™Vm go ›yœJ~rZ ›| gyIm šQ¨>–g Ho. Ó{V A{OˆV g{hŒUwVm H.m gœHo.V {›bVm h–0 gyIm X~m~ VWm [aH.dar
XemAm| Ho. AœVJˆV EZAmBˆnr OrZ H.s C³M A{^ß™p„V go ^r Bgo g›WˆZ ÓmÒV hmoVm h– 2{M¿ #8#"30 

Joh‡œ ›| gyIm g{hŒUwVm Ho. AœV{Zˆ{hV ›mHˆ.a6 OrZm| VWm O–{dH.s H.mo šnŒQ> H.aZo Ho. {bE ‹.sÞS>
g›bjUVm 2‹.sZmoQ>mBqnJ3 VWm AJbr nr…T>r H.s AmZwdœ{eH.s H.mo gœ™w„V H.aZm 2OXX031113

a~r #!"'7"( Ho. Xm–amZ ##! {d{dY OrZÓÝ.nm| H.s ‹.sZmoQ>mBqnJ go gyIm g{hŒUwVm go gØ~È "&
JwUm| ›| ß™mnH. {d{dYVm H.m nVm bJm h–0 gyIm CnMma Ho. AœVJˆV6 h›Zo Ho.db Xmo qgMmBˆ Xr 2nhbr ~wdmBˆ
na VWm X‡gar ~wdmBˆ Ho. #%d| {XZ 30 {d{^ÐZ AœVamb na H–.Zm¥nr Ho. Vmn›mZ 2grQ>r3 H.mo AmBˆAma H–.›am
H.s ghm™Vm go XOˆ {H.™m J™m0 gyIm CnMma ›| H–.Zm¥nr Vmn›mZ 2grQ>r3 H.mo ~wdmBˆ Ho. ( {XZ ~mX #&8(!
g| 2EMAmBˆ7#%!3 go $*8"! g|! 2S>r~rS>ÖÞ™y7(%3 VWm qg{MV CnMma ›| #$8'! g|! 2S>ÖÞ™yEM7
"!#&3 go $$8%! g|! 2gmoZmam7'%3 Ho. ~rM nm™m J™m0 Bg AÏÙ™Z go CZ OrZÓÝ.nm| H.s nhMmZ hmo
gH.s Omo erVb H–.Zm¥nr VWm ~ohVa ÓH.maVœ¿r™ šdmšÂ™ ~ZmE aI gH.Vo h— {Ogo H–.Zm¥nr Vmn›mZ H.s ›mn
VWm „bmoamo{‹.b Ó{VXr{ÒV J{VH.s go OmZm Om gH.Vm h–0 XmZm CnO6 H–.Zm¥nr Vmn›mZ6 „bmoamo{‹.b Ó{VXr{ÒV6
n[an¬.Vm Am{X ›| {d{eŒQ> OrZÓÝ.nm| H.s nhMmZ H.s JBˆ h– 2{M¿ #8##30 ‹.sZmoQ>mBqnJ 2g›bjUVm3 Ho.
BZ Ó™mgm| go Cn™moJr OrZm| H.s nhMmZ ›| ›XX {›boJr0 
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›| newYZ H.s pšW{V ›| gwYma bmZo Ho. {bE Q>rE›Ama Amhma Öbm¥H.m|6 gmBboO Am–a hmBS¨>monm¥{Z„g na Am–a
A{YH. AZwgœYmZ {H.E OmZo H.s Amd�™H.Vm h–0 

2H.3

2I3

2J3

{M¿ #8#$8 2H.3 Cš›mZm~mX VWm bmVya ›| ›doer H—.n gd}jU; 2I3  ̂ mHš.AZwn 7 ̂ maVr™ new {M{H.¾gm AZwgœYmZ gœšWmZ6
Q>rBˆgr nwUo Ho. gmW ›doer {e{dam| ›| šdmšÂ™ godmEœ ÓXmZ H.aZm; VWm 2J3 šQ¨>–g gœHo.VH.m| Ho. {d�bofU Ho. {bE
Z›yZo EH.¿ H.aZm

Ob X†bˆ^Vm dmbo jo¿m| ›| {‰dZmoAm 2{MZmonmo{S>™› {‰dZmoAm3 H.m EH. d–H.pÞnH. ‹.gb Ho. Ý.n ›|
AmH.bZ 2ÓmW{›H. Ó™moJ3 

^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| Ob X†bˆ^Vm dmbo jo¿m| H.s AdH .{›V
›šXmAm| ›| a~r ›m–g› Ho. Xm–amZ EH. d–H.pÞnH. ‹.gb Ho. Ý.n ›| {‰dZmoAm H.s Cn™w„VVm H.m nhbr ~ma narjU
{H.™m J™m Am–a ™h ÓX{eˆV {H.™m J™m {H. EH. {H.bmoJ m› ~rO H.s Anojm Ó{V ho„Q>o™a $ {‰œbQ>b ~rO VH.
H.s Óm{ÒV gœ^d h–0 ̂ mHš.AZwn 7 amŒQ̈>r™ nmXn AmZwdœ{eH. gœgmYZ Ö™yamo6 ZB̂ {XÞbr go ÓmÒV OrZÓÝ.nm| B̂gr7
&!((%!6 Bˆgr7&!((%%6 Bˆgr7&!((%) Ho. ~rOm| H.m ~h†brH.aU {H.™m J™m VWm aœY r™ KZ¾d g{hV
H.Bˆ ÓH.ma H.s X–{hH. {deofVmAmoœ Ho. {bE CZH.m AmH.bZ {H.™m J™m 2{M¿ #8#%30 hmbmœ{H. OrZÓÝ.nm| ›|
dšpÏX Am–a {dH.mg Ho. ›m›bo ›| ›m›ybr AœVa nm™m J™m qH.Vw ~rO H.s CnO ›| H.moBˆ CÞboIZr™ AœVa Zht
Wm0 aœY r™ MmbH.¾d na {H.E JE ÓmW{›H. AÏ™™Zm| go nVm MbVm h– {H. dÐ™ {MZmonmo{S>™› ÓOm{V™moœ H.s
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{M¿ #8#%8 Ob X†bˆ^Vm dmbo jo¿m| ›| EH. d–H.pÞnH. ‹.gb Ho. Ý.n ›| {‰dZmoAm 2{MZmonmo{S>™› {‰dZmoAm3 H.m AmH.bZ

›šXr™ šQ¨>–g Ó~œYZ šHy.b

{gÞda7Am¥™Z {d{Z›™ {O™mobmBQ§>g H.m Cn™moJ H.aHo. ZmBQ¨>moOZ™w„V gœX‡fH.m| H.m Z–Zmo 2O–d3
CnMma 2IXX096513

{O™mobmBQ> AmYm[aV Z–Zmo Hœ.nmo{OQ§>g H.mo {dH.{gV H.aZo Ho. {bE O–{dH. gœ�bofH.m| {gÞda 2Ag3 Am–a
qOH. 2Zn3 Z–Zmo nm{Qˆ>H.b 2gy‚›H.Um|3 H.s Q¨>–qnJ na AmYm[aV Z–Zmo 2O–d3 Óm–Ímo{JH.s hšVjonm| H.m AZwÓ™moJ
{H.™m J™m0 ›hmamŒQ¨> H.s IXmZm| 2‰dmarO3 ›| pšQ>b~mBQ> ÓMwa ›m¿m ›| CnbÖY h–; AV: EH. ÓH.m{eV
ÓmoQ>moH.m¥b 2Hš.ŒUmZr Am{X6 {gÞda Am¥™Z {d{Z›™ {O™mobmBQ> H.s H.sQ>mUwZmeH. VWm A›mo{Z™m [a›ydb
Ep„Q>{dQ>r6 ~m¥™mo[agmogˆ Q>o„Zmobm¥Or6  #!"#6 ""( gr6 )'7*"3 ›| gœemoYZ Îmam pšQ>b~mBQ> ›| Z–Zmo{gÞda
H.s Q¨>–qnJ Ho. {bE EH. {d{Y H.m ›mZH.sH.aU {H.™m J™m0 Vmb9ObOrd nmbZ Vmbm~ ›| nmbr Om ahr Bœ{S>™Z
›oOa H.mnˆ 2AmBˆE›gr3 ›N>{b™m| H.s ~…T>dma Am–a ObJwUd¾Vm H.s {ZJamZr H.s JBˆ0 EoJma d–b {S>™yOZ {d{Y
H.m Cn™moJ H.aVo h†E š™yS>mo›moZmg ÓOm{V 2OrZ ~—H. EZgr~rAmBˆ S>mQ>m~og Óm{ÒV gœ®™m Ebgr !#(%&&3
Ho. {dÜÏX {gÞda Z–ZmoH.Um| VWm {O™mobmBQ> AmYm[aV Z–Zmo7Hœ.nmo{OQ> H.s OrdmUwZmeH. g{H .™Vm H.m ^r
›yÞ™mœH.Z {H.™m J™m0 {gÞda7pšQ>b~mBQ> 2Ag-stilbite3 go CnMm[aV ‹.m›ˆ Vmbm~ ›| A›mo{Z™m Ho. šVa H.mo
KQ>mH.a C³M ›N>br C¾nmXZ ÓmÒV {H.™m J™m0 Z–Zmo{gÞda pšQ>b~mBQ> Ho. Ó™moJ go Vmbm~ ›| ~h†Jw{UV šQ¨>–gm|
Ho. CÐ›ybZ ›| ghm™Vm {›br {OgHo. n[aUm›šdÝ.n A{YH. ›¾š™ C¾nmXZ ÓmÒV h†Am0 pšQ>b~mBQ> ›| {gÞda
gy‚›H.Um| H.s Q¨>–qnJ H.s bmJV Am{WˆH.s H.m ^r ›yÞ™mœH.Z {H.™m J™m0 AmBˆgrnr7E›Eg Ho. Cn™moJ Îmam
{O™mobmBQ> Ho. Z›yZm| ›| YmVwAm|6 gy‚›nmofH.m| Am–a Z–Zmo{gÞda H.m {ZYmˆaU {H.™m J™m 2{M¿ #8#&30 

Anojm Ó{V BH.mBˆ g›™ ›| Ó{V BH.mBˆ n¾Vr jo¿‹.b ›| gr8 {‰dZmoAm Îmam H.› Ob H.m C¾gOˆZ {H.™m OmVm
h– Am–a BÐh| amoJm| d ZmerH.sQ>m| go ›w„V nm™m J™m Omo BÐh| O–{dH. Ý.n go CJmZo H.s gœ^mdZmAm| H.mo ~VmVm
h–0 

{M¿ #8#&8 {O™mocmBQ> AmYm[aV Z–ZmoHœ.nmo{OQ> Ho. Cn™moJ go OcgœdÏXˆZ Vmcm~m| ›| OrdmUwZmeH. g{H .™Vm VWm A›mo{Z™m H.mo
hQ>mZm
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BgHo. A{V[a„V6 Z–Zmo{gÞda AmYm[aV Amhma ‹.m›wb̂oeZm| 2!7" {›J m9{H.J m83 H.mo V–™ma H.aZo H.s {d{Y
H.m ›mZH.sH.aU {H.™m J™m Am–a MoÐZm pšQ¨>EQ>g ›| erem 2Pb3 VWm C³M Vmn›mZ Ho. X†Œn[aUm› H.m H.› H.aZo
Ho. {bE BgH.m Cn™moJ {H.™m J™m0 n[aUm›m| go ™h gœHo.V {›bVm h– {H.  Amhma ›| !8& {›J m9{H.J m H.s gmœÃVm
g{hV  Ag-NPs Ho. gœnyaU H.s gr8 pšQ¨>EQ>g Ho. ~h†Jw{UV X~m~ H.mo H.› H.aZo ›| EH. {Zp�MV ̂ y{›H.m h– {OgHo.
‹.bšdÝ.n CZH.s dšpÏX j›Vm6 Ó{Vajm 2BØ™w{ZQ>r36 C¾VaOr{dVVm ›| gwYma nm™m J™m Am–a šQ¨>–g ~m¥™mo›mHˆ.a
H.mo ^r ~ZmE aIm J™m0 C³M gmœÃVm 2" {›J m9{H.J m Amhma3 dmbo Ag-NPs Amhma XoZo na dšpÏX ÓXeˆZ ›|
H.›r nmBˆ JBˆ0 Z–ZmoÓm–Ímo{JH.s™ ™wp„V™m| Ho. Cn™moJ go ÓmHš.{VH. Ý.n go VWm ÓMwa ›m¿m ›| CnbÖY pšQ>b~mBQ>
Ho. ›yÞ™dÈˆZ gœ~œYr dVˆ›mZ emoY H.m™ˆ H.s ObgœdÏXˆZ ÓUmbr ›| ~h†Jw{UV šQ¨>–g KQ>H.m| Ho. Cne›Z ›| EH.
Ó~b AZwÓ™moJ hmo gH.Vm h–0 Ó›wI nmXn ‹.gbm| ›| {Zdoe Cn™moJ XjVm Ho. {bE {O™mobmBQ> AmYm[aV
Z–ZmoHœ.nmo{OQ§>g Ho. AZwÓ™moJ H.m AÐdofU {H.™m OmZm Mm{hE0 

gmo™m~rZ 2°bmB{gZ ›–„g Eb83 ›| ObmH .mœV g{hŒUwVm ›| dšpÏX 2IXX124893
^mHš.AZwn 7 ^maVr™ gmo™m~rZ AZwgœYmZ gœšWmZ6 BœXm–a go gmo™m~rZ H.s ›h¾dnyUˆ C³M CnOerb

{H.š›m| 2*#3 VWm OZZÃß™ dœeH .›m| 2"!!3 H.mo ObmH .mœV g{hŒUwVm Ho. Ó{V OmœM Ho. {bE gœJ {hV {H.™m
J™m0 EH.{¿V H.s JBˆ ~rO gm›J r H.› ›m¿m ›| Wr Bg{bE EH. ~rO ~h†JwUZ narjU gœMm{bV {H.™m J™m0
Bg ~h†JwUZ narjU H.mo Xmo AbJ7AbJ goQ>m| ›| gœMm{bV {H.™m J™m; EH. goQ> ›| *# {H.š›m| H.mo {b™m J™m
O~{H. X‡gao ›| "!! OZÃß™ dœeH .›m| H.mo0 g^r {H.š›m| OWm OZZÃß™ dœeH .›m| ›| dšpÏX ›mZXœS>m|6 CnO VWm
CnO {deofVmAm| H.mo XOˆ {H.™m J™m0 *# {H.š›m| Ho. Am–gV AmœH.…S>m| ›| C³M ~m¥™mo›mg9nm–Y6 ‹.br9nm–Y6 ‹.br
^ma9dšj6 ~rO H.s CnO9nm–Y VWm ~rO gyMH.mœH. 2"!! ~rO ^ma3 Ho. ›m›bo ›| AÐ™ {H.š›m| H.s VwbZm ›|
grAmo7" H.m ÓXeˆZ ~ohVa nm™m J™m O~{H. CgHo. ~mX Bgo Q¨>mœg7*)7#"6 E›E™yEg7#6 E›EgrEg7"$6
E›E™yEg7"&)6 AmaHo.Eg7#%6 E›E™yEg7)"6 E›E™yEg7"6 nrHo.7%(#6 OoEg7#!7#*6 drEbEg7
'$6 OoEg7("7!&6 EgEb7#*&6 EMEAmaS>rBˆBˆ6 Q¨>mœg7$)6 drEbEg7&* VWm OoEg7$$& ›| nm™m
J™m0 ObmH .mœV g{hŒUwVm Ho. {bE BZ {H.š›m| H.mo AmJo Am–a A{YH. OmœM Ho. {bE Cn™moJ ›| bm™m OmEJm0
dšpÏX ›mZXœS>m|6 CnO Am–a CnO {deofVmAm| na "!! OZZÃß™ dœeH .›m| Ho. Am–gV AmœH.…S>m| go ™h gœHo.V {›bVm
h– {H. ~m¥™mo›mg9nm–Y6 ‹.br9nm–Y6 ‹.br ^ma9dšj6 ~rO CnO9nm–Y VWm ~rO gyMH.mœH. 2"!! ~rO ^ma3
Ho. ›m›bo ›| AÐ™ OZZÃß™ dœeH .›m| H.s VwbZm ›| H–.Q> "!(( Ho. ÓXeˆZ H.mo ~ohVa nm™m J™m O~{H. CgHo.
~mX H–.Q> ""(" E6 H–.Q> #!*( E6 H–.Q> "&!) E6 EOrEg $"6 H–.Q> ""&(6 H–.Q> ""$&6 H–.Q> )(# ~r6
H–.Q> #!)' ~r6 H–.Q> ''"6 H–.Q> ""!*6 H–.Q> #)*)6 H–.Q> "(!)6 H–.Q> *%& ~r6 H–.Q> ""*"6 H–.Q> "&#%6
H–.Q> *%" ~r6 H–.Q> #"#( ~r VWm H–.Q> ($% H.mo ~ohVa nm™m J™m0 ObmH .mœV g{hŒUwVm Ho. {bE BZ OZZÃß™
dœeH .›m| H.mo AmJo H.s OmœM Ho. {bE Cn™moJ ›| bm™m OmEJm0 

gmobh {H.š›m| H.mo boH.a EH. IoV narjU {H.™m J™m {Og›| Xmo ObmH .mœV 2dmQ>a bm¥qJJ3 CnMma
2gm›mÐ™ Am–a ObÒbm{dV3 H.mo nm–Ym ~…T>dma H.s Xmo AdšWmAm| 2dmZšn{VH. Am–a ÓOZZ3 ›| ™mXšp³N>H.
Öbm¥H. {S>OmBZ 2Ama~rS>r3 ›| Mma Ó{VHš.{V™m| g{hV šdVœ¿ Vm–a na {H.™m J™m0 dmZšn{VH. AdšWm VWm
ObÒbm{dV XemAm| ›| {XE JE CnMma H.mo g›mZ Ý.n ›| g^r {H.š›m| ›| "& {XZm| VH. Omar aIm J™m0 O~{H.
ÓOZZ AdšWm ›| ObÒbm{dV CnMma  H.mo #! {XZ VH. Omar aIm J™m0 g^r ›h¾dnyUˆ ÓojUm| O–go {H. &!
Ó{VeV nwŒnZ6 "!! Ó{VeV nwŒnZ Ho. {XZm| VWm n[an‰dVm6 ‹.gb dšpÏX ›mZXœS>m|6 CnO VWm CnO
{deofVmAm| H.mo g^r CnMmam| ›| XOˆ {H.™m J™m0  ~m¥™mo›mg Ho. gœM™Z6 „bmoamo{‹.b Aœe H.s Amd{YH. H.›r
VWm nwZÓmˆ{ÒV 2E6 ~r VWm Hw.b3 VWm O…S> gœaMZm ›| n[adVˆZ Ho. AÏÙ™Z hoVw {Z™{›V AœVamb ›| g—nqbJ
H.s JBˆ0 narjU Ho. VhV g^r {H.š›m| ›| O…S> {ZH.bZo Ho. n–Q>Zˆ H.m ^r AÏÙ™Z {H.™m J™m0 gm›mÐ™V:6
ObÒbmdZ CnMma Ho. !% {XZ n�MmV M–H. AWdm VwbZr™ {H.š› 2OoEg7*(7&#3 g{hV bJ^J g^r
{H.š›m| ›| nrbonZ Ho. bjU XoIo JE 2{M¿ #8#(30 hmbmœ{H. nrbonZ H.s Vrd Vm ›| {H.š›m| Ho. ~rM {d{^ÐZVm
nmBˆ JBˆ0 dmZšn{VH. AdšWm ›| ObmH œ.mV CnMmam| Ho. H.maU bJ^J g^r {H.š›m| ›| ~m¥™mo›mg gœM™Z 2"&7
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'# Ó{VeV36 CnO H.maH. bjUm| VWm ~rO CnO 2#'7)! Ó{VeV3 ›| CÞboIr™ H.›r XoIr JBˆ 2{M¿
#8#' I30 ÓOZZ AdšWm ›| ^r ObÒbmdZ Ho. H.maU ‹.gb Ho. {ZŒnmXZ ›| g›mZ Ódšp¾V XoIr JBˆ0 OmœMr
JBˆ "' {H.š›m| ›| go 7hmS>u6 OoEg $$&6 EZAmagr $(6 AmaE™yEg7&6 nrHo.7%("6 AmadrEg7#!!"7
% VWm AmaHo.Eg7#% Zo AÐ™ {H.š›m| H.s Anojm gm›mÐ™ XemAm| ›| ~ohVa ÓXêZ {H.™m0 hmbmœ{H.6 dmZšn{VH.
AdšWm ›| gm›mÐ™ XemAm| H.s VwbZm ›| ObmH .mœV CnMma Ho. AœVJˆV AmadrEg7#!!"7% VWm AmaHo.Eg7
#% Zo A{YH.Va ›mZXœS>m| ›| Ð™yZV› H.›r XemˆBˆ0 O~{H.6 ÓOZZ AdšWm ›| ObmH .mœV CnMma Ho. n�MmV6
AmadrEg7#!!"7% VWm AmaE™y7& Ho. ÓXêZ H.mo AÐ™ {H.š›m| go ~ohVa nm™m J™m0 narjU Ho. VhV em{›b
AÐ™ {H.š›m| H.s VwbZm ›| ObmH .mœV CnMma Ho. AœVJˆV AmadrEg7#!!"7% H.mo dšpÏX AdšWm7 dmZšn{VH.
VWm ÓOZZ XmoZm| hr AdšWmAm| ›| ~ohVa nm™m J™m0 ÓOZZ AdšWm H.s VwbZm ›| dmZšn{VH. AdšWm ›|
ObÒbmdZ Ho. n�MmV CnO gœ~œYr {d{eŒQ>VmAm| ›| ß™mnH. {d{^ÐZVm nmBˆ JBˆ0 AV: IoV XemAm| Ho. VhV
ObmH œ.mV g{hŒUwVm H.s OmœM ›| ÓOZZ AdšWm H.s VwbZm ›| dmZšn{VH. AdšWm H.mo A{YH. Cn™w„V nm™m
J™m h–0 
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{M¿ #8#'8 dmZšn{VH. AdšWm ›| gm›mÐ™ VWm ~m…T> Oc Ó~œYZ Îmam Ó^m{dV gmo™m~rZ {H.š›m| ›| 2H.3 O–d›m¿m 2~m¥™mo›mg3
VWm 2I3 ~rO CnO

{M¿ #8#(8 dmZšn{VH. AdšWm ›| OcmH .mœV CnMma

›ÞQ>r7Am¥{›„g  ™wp„V H.m Cn™moJ H.aVo h†E bdUVm g{hŒUw OrdmUwAm| H.m H.m™ˆnaH. bjUdUˆZ
Am–a ‹.gbr™ nm–Ym| ›| bdUVm šQ¨>–g Ho. CÐ›ybZ hoVw CZH.m XmohZ 2OXX028403

‹.gbr™ nm–Ym| Ho. ‹.mBbmoš‹o.™a Am–a hobmo‹.mB{Q>H. gmoam{b™m H.mo[a{b‹.mo{b™m Eb8 nm–Yo go {db{JV {H.E
JE Ordmp½dH. {d^oXm| Ho. Cn™moJ go {dH.{gV gy‚›Ordr gœK 2›mBH .mo{~™b Hœ.gmo{eˆ™›3 H.mo {dH.{gV {H.™m
J™m0 BZ {d^oXm| Zo C³M {S>J r H.s M™mnM™r {d{dYVm VWm šQ¨>–g g{hŒUwVm j›Vm H.mo ÓX{eˆV {H.™m0 nrOrnr
{deofVmAm| ›| ‹.m¥š‹o.Q> H.s KwbZerbVm6 nmXn dšpÏX H.mo {d{Z™{›V H.aZo dmbo hm›m}Zm| H.m C¾nmXZ6 gmBS>amo‹.moa
C¾nmXZ6 E„gmonm¥{bg–„amBS> C¾nmXZ6 ZmBQ¨>moOZ pšWarH.aU Am{X em{›b nmE JE0 ́ dma Am–a Joh‡œ H.s ‹.gbm|
Ho. Cn™moJ go BZ gy‚›Ordr™ Hœ.gmo{eˆ™› Ho. IoVm| ›| nrOrnr ™mo°™Vm H.m narjU {H.™m J™m0 

nmofH. gr{›VVm XemAm| Ho. VhV nmXn dšpÏX {Z™m›H.m| Ho. {bE gy‚›Ordr™ Hœ.gmo{eˆ™›  H.mo {dH.{gV
H.aZo Ho. {bE H–.½S>rS>oQ> nrOrnr Ordmp½dH. {d ôXm| H.s šH .rqZJ 2šd: nm¿o nrOrnr {d{eŒQ>VmEœ6 VWm ~m¥™mobm¥J3
H.s JBˆ0 Bg g›yh 2Hœ.gmo{eˆ™›3 ›| AmR> Ordmp½dH. {d^oX em{›b Wo {OZ›| Ó›wI nrOrnr {deofVmEœ O–go
gmBS>oamo‹.moa C¾nmXH.6 ZmBQ¨>moOZ pšWaH.Vmˆ6 ‹.m¥š‹o.Q> {dbm™H.6 BˆnrEg C¾nmXH.6 nmXn dšpÏX hm›m}Z C¾nmXH.

RKS-24 RVS-2001-4 JS-97-52
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Am{X em{›b h—0 ~m¥™mobm¥J O¥Z Ego7III go {d{^ÐZ ÓH.ma Ho. H.m~ˆZ g~šQ¨>oQ>m| H.s CnpšW{V ›| nšW„H.aUm|
2AmBgmoboQ§>g3 Ho. M™mnM™r kmZ H.s AœVa{H .™m H.mo OmZm J™m0 bmBZ7ŸmoV pšÓœ„ba ÓUmbr H.m Cn™moJ
H.aVo h†E Hš.{¿› gyIo H.s XemAm| Ho. VhV ´dma ›| gy‚›Ordr™ Hœ.gmo{eˆ™› H.s nrOrnr j›Vm H.m {ZYmˆaU
{H.™m J™m0 IoV XemAm| Ho. AœVJˆV gyIo H.s XemAm| Ho. e›Z hoVw gy‚›Ordr™ Hœ.gmo{eˆ™› 2Q>r"3 H.mo ´dma ›|
grS>7ÓmBØS> {H.™m J™m VWm BgH.m ›yÞ™mœH.Z {H.™m J™m0 EH. AÐ™ Ó™moJ ›|6 Hœ.gmo{eˆ™› H.mo Joh‡œ ›| grS>7
ÓmBØS> {H.™m J™m VWm gr{›V nmofH. XemAm| Ho. VhV nrOrnr ÓXeˆZ hoVw BZ7{gQw> 2šd: šWmZo3 AmH.bZ
{H.™m J™m6 X‡gao CnMma ›| ›mBH .mo{~™b H.m~m}hmBS¨o>Q>7›oQ>m~mobmBQ> AMAAS IXX 2Q>r#3 VWm EH. nrOrnr
~–„Q>r[a™› 2Q>r$3 H.mo em{›b {H.™m J™m0 KQ>Vr gmœÃVm ›| ZmBQ¨>moOZ6 ‹.m¥š‹.moag VWm nmoQ>m{g™›  CdˆaH.m|
H.m Ó™moJ  H.aHo. IoVm| na CdˆaVm ÓdUVm H.mo gš{OV {H.™m J™m 2{M¿ #8#)30

{M¿ #8#)8 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr narjU ‹.m›ˆ na Ó™moJm¾›H. Joh‡œ H.s ‹.gc

Joh‡œ ›| nmofH. gr{›VVm XemAm| Ho. VhV CnMmam| H.s gmno{jH. {ZŒnmXZ H.m ‹.gb Ho. ̂ m–{VH.7amgm™{ZH.
šQ>oQ>g Ho. Ý.n ›| ›yÞ™mœH.Z {H.™m J™m 2{M¿ #8#* H.7J36 {Og›| AÐ™ CnMmam| H.s VwbZm ›| gy‚›Ordr™
Hœ.gmo{eˆ™›  Ho. ÓXeˆZ H.mo ~ohVa nm™m J™m0 g›J  Ý.n ›| n[aUm›m| go nVm MbVm h– {H. {H.gmZm| Îmam
BÐh| AnZmZo Ho. {bE AZweœgm Ho. nydˆ C¾nmX ›| gœ^m{dV gwYma Am–a CgH.s nwpŒQ> {H.E OmZo H.s Amd�™H.Vm
h–0 

60

65

70

75

80

85

90

95

100

0 0.5 0.75 1 P K N

H
ei
gh
t(
cm

)

Fertilisers applied

T1 T2 T3 Control

2H.3

4

6

8

10

12

14

16

18

0 0.5 0.75 1 P K N

To
ta
lC
hl
or
op

hy
ll
(m

g
g

1 )

Fertiliser(s) applied

T1 T2 T3 control

2I3

33.5

34

34.5

35

35.5

36

36.5

0 0.5 0.75 1 P K N

Te
m
pe

ra
tu
re

(°
C)

Fertility Level (%NPK)

T1 T2 T3 Control

2J3

{M¿ #8#*8 2H.3 ‹.gb H.s D.œMmB̂; 2I3 Hw.b „bmoamo{‹.b Aœe; VWm 2J3 ~wdmB̂ Ho. *! {XZ CnamÐV ‹.gb H.m H–.Zm¥nr Vmn›mZ 



38

Am¥{›„g ™wp„V™m| H.m Cn™moJ H.aVo h†E Joh‡œ H.s ‹.gb ›| amoJmUw ›r{S>E{Q>S> bdUVm Am–a gyIm šQ̈>–g
CÐ›ybZ hoVw gœ^m{dV ›m¥S>bm| H.m {dH.mg 2OXX028353

{d{^ÐZ bdUVm Ó^m{dV n™mˆdmgm| AWdm ›yb dmg go nšWH. {H.E JE hobmoQ>m¥ba|Q> Ordmp½dH. {d^oXm|
H.m šd: nm¿o ›| nrOrnr ÓXeˆZ Ho. {bE Am–a A{YH. bjUdUˆZ {H.™m J™m0 bdUVm dmbr XemAm| Ho. VhV
BZ nšW„H.m| 2AmBgmoboQ§>g3 Zo amoMH. nrOrnr ™mo°™Vm H.mo ÓX{eˆV {H.™m0 BZ nšW„H.m| H.mo O~ Joh‡œ ›| grS>7
ÓmBØS> {H.™m J™m Vmo BÐhm|Zo bdUVm Ho. ~…T>Vo šVam| Ho. VhV ‹.gb Ho. AœHw.aU Am–a dšpÏX ›oœ XjVm go gw{dYm
ÓXmZ H.s0 nm–X Ho. ^m–{VH. amgm™{ZH. šQ>oQ>g Ho. Ý.n ›| {d^oXm| Ho. Q>rH.mH.aU H.s Ó^m{dVm H.m AmH.bZ {H.™m
J™m0 n[aUm› ™h aoImœ{H.V H.aVo h— {H. BZ {d^oXm| H.s bdUVm šQ¨>–g Ho. e›Z H.s j›Vm Am–gV šQ¨>–g XemAm|
VH. hr gr{›V h–6 Am–a CgHo. ~mX Bg {d^oX H.s {ZŒnmXZ j›Vm ›| VoOr go H.›r AmBˆ0 bdUVm šQ¨>–g Ho.
AœVJˆV {d^oXm| Îmam ÓX{eˆV M™mnM™r 2›oQ>m~mo{bH.3 CVmaM…T>md H.s OmœM H.aZo Ho. H .› ›| EMnrEbgr H.m
Cn™moJ H.aHo. nšW„H.m| Ho. šd: nm¿o Óo[aV ›oQ>m~mobmBQ§>g H.m {d�bofU {H.™m J™m0 n[aUm›m| ›| XmoZm| hr gmœÃVmAm|
›| {d{eŒQ> {d{^ÐZVm ÓX{eˆV h†Bˆ gmW hr J–a7{MpÐhV ›oQ>m~mobmBQ§>g H.s ÓMwaVm ^r6 Bg ÓH.ma {d^oXm| Îmam
C¾nÐZ V–™ma ›oQ>m~mobmBQ§>g H.s ghm™Vm go bdUVm šQ¨>–g Ó~œYZ Ho. OÝ.ar AÏÙ™Zm| H.mo šnŒQ> H.aVm h–0 

nrOrnr ~–„Q>r[a™m Ho. CnMma Ho. Ó^md go ewŒH. Óamoh ^ma H.mo CéoIZr™ Vm–a na A{YH. nm™m J™m
O~{H. X‡gar Amoa O…S>m| Ho. ewŒH. ^ma ›| ™Í{n hÞH.m AœVa Wm0 Bg›| ›wp�H.b go {H.gr ÓH.ma H.s CÞboIZr™
dšpÏX XoIr JBˆ 2{M¿ #8$! H.7I30 {d^oX7I Zo "& ds m-1 VH. ~ohVa nrOrnr {ZŒnmXZ H.m ÓXeˆZ {H.™m6
hmbmœ{H. "& ds m-1 na ™hr {d^oX Joh‡œ ›| AœHw.aU H.mo Óo[aV H.aZo ›| Ag‹.b ahm0 {d^oX7II H.mo C³M bdUVm
dmbr XemAm| 2ds m-13 ›| ^r ~ohVa {ZŒnmXZ H.aVo nm™m J™m0 

nm–X  ›| Eœ{Q>7Am¥„grS|>Q> EœOmB›m| Ho. šVam| H.m XmoZm| hr {d^oXm| na CÞboIZr™  Ó^md n…S>Vm h– 2{M¿
#8$! J30 Bggo ~…T>Vr h†B̂ bdUVm XemAm| Ho. VhV ~…T>Vo Am¥„grH.maH. šQ̈>–g go {ZnQ>Zo ›| EœOmB›o{Q>H. ›erZar
Ho. g‹.b Ambœ~Z 2›mCqQ>J3 H.m gœHo.V {X™m0 Bggo bdUVm šQ¨>–g Ho. ~…T>Vo šVam| Ho. VhV nm–Yo H.s  Or{dVVm
VWm gœšWmnZm ›| ghm™Vm {›bVr h–0 ™o n[aUm› ImÍmÐZ ‹.gbm| ›| AO–{dH. šQ¨>–g KQ>H.m| Ho. e›Z ›|

2J3

0

0.5

1

1.5

2

2.5

3

0

0.2

0.4

0.6

0.8

1

1.2

1.4

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

0 EC 5 EC 10 EC 15 EC

Sp
ec
ifi
c
en

zy
m
e
ac
ti
vi
ty

En
zy
m
e
ac
t(
m
g
pr
ot
ei
n

1 )

Strain and salinity stress

POD SOD Catalase

0

0.01

0.02

0.03

0.04

0.05

0.06

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

0 5 10 15

D
ry

ro
ot

w
ei
gh

t
(m

g)

Strain and salinity stress

7 Days 14 Days 21 Days 28 Days

2H.3

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

St
ra
in
I

St
ra
in
II

Co
nt
ro
l

0 5 10 15

D
ry

sh
oo

tw
ei
gh
t
(m

g)

Strain and salinity stress

7 Days 14 Days 21 Days 28 Days

2I3

{M¿ #8$!8 cdUVm dmcr XemAm| ›| nrOrnr ~–„Q>r[a™c {d^oXm| g{hV CnMma Îmam Ó^m{dV Joh‡œ H.s nm–X Ho. ^–{VH. amgm™{ZH.
cjU8 A¾™{YH. cdUVm dmcr XemAm| Ho. VhV {d^oX7I 2šQ¨>oZ3 H.s Joh‡œ ›| AœHw.aU Óo[aV H.aZo ›| Ag‹.cVm
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h–bmoQ>moboa|Q>6 Omo {H. EH. nmXn dšpÏX Ó›moqQ>J ~–„Q>r[a™m h–6 Ho. ›h¾d H.mo ~VmVo h—0 BgHo. A{V[a„V6 BZ
Ordmp½dH. {d^oXm| go šQ¨>–g7AZw{H .™m¾›H.6 ~m¥™moEp„Q>d ›oQ>m~mobmBQ§>g Ho. ›yÞ™mœH.Z Am–a nhMmZ H.m AZwH.aU
H.aZo na BZ Ordmp½dH. {d ôXm| H.s M™mnM™r j›Vm H.m Cn™moJ ImÍmÐZ ‹.gbm| ›| AO–{dH. šQ̈>–g Ho. Cne›Z
Ho. {bE {H.™m Om gH.Vm h–0 

Ó›wI ‹.gbm| ›| bdUVm šQ¨>–g CÐ›ybZ Ho. {bE O–d7AUw C¾nÐZ H.aZo dmbo OrdmUw H.m {dbJZ
Am–a bjU dUˆZ 2IXX103783

{›WmBbmoQ̈>m¥{‹.H. OrdmUw H.mo ‹.mBbmoš‹o.™a dm{g™m| Ho. Vm–a na ̂ br ÓH.ma go OmZm OmVm h– Omo bmj{UH.
Vm–a na H.m~ˆZ ŸmoV Ho. Ý.n ›| C" ™m–{JH.6 ›rWoZm¥b H.m Cn™moJ H.aVo h—0 BZ Ordm| H.s EH. {deof ™mo°™Vm
BZHo. Îmam nmXn dšpÏX {d{Z™m›H. O–d AUwAm| AWmˆV§ IAA6 IBA Am{X Ho. C¾nmXZ H.mo A³N>r Vah go ÓX{eˆV
{H.™m J™m h–0 h›Zo ‹.gbr™ nm–Ym| Ho. ‹.mBbmoš‹o.™a VWm MQ§>Q>mZm| go H.Bˆ nrOrnr {deofVmAm| ™w„V
{›WmBbmoQ¨>m¥{‹.H. ~–„Q>r[a™m Ho. h–bmoQ>m¥ba|Q> {d^oXm| H.mo nšWH. {H.™m0 ~m¥™bm¥J O¥Z Ego H.m Cn™moJ H.aHo. Bg
{d^oX H.s M™mnM™r {d{dYVm 2›oQ>m~m¥{bH. S>mBd{gˆQ>r3 H.m {d�bofU {H.™m J™m6 {Og›| A{YH.Va nšW„H.m|
Zo H.Bˆ ÓH.ma Ho. H.m~ˆZ g~šQ¨>oQ> H.m Cn™moJ g‹.bVmnydˆH. {H.™m0 

BZ nšW„H.m| H.s AgmYmaU ›oQ>m~mo{bH. j›Vm na {dMma H.aVo h†E6 H—.S>rS>oQ> nšW„H.m| H.m šd: nm¿o
XemAm| ›| O–d AUwAm| Ho. C¾nmXZ Ho. {bE gœdÏXˆZ {H.™m J™m0 XAD "' ao{OZ H.m Cn™moJ H.aVo h†E BZ O–d
AUwAm| H.mo ÓmÒV {H.™m J™m Am–a BÐh| Joh‡œ ›| grS>7ÓmBØS> H.aHo. BZH.m {d{^ÐZ šVam| dmbo bdUVm šQ¨>–gm|
2!6 & Am–a "! ds m-13 na EoJma™w„V Ob g~šQ¨>oQ> na šd: nm¿o ›| nrOrnr {ZŒnmXZ Ho. {bE ›yÞ™mœH.Z
{H.™m J™m0 nm–X Ho. ^m–{VH. amgm™{ZH. šQ>oQ>g Ho. Ý.n ›| BZ O–d AUwAm| Ho. CnMma H.s XjVm H.m ›yÞ™mœH.Z
{H.™m J™m0 

BZ O–d AUwAm| Zo nm–X 2grS>qbJ3 Ho. ›h¾dnyUˆ n–am›rQ>am| O–go Am–gV O–d^ma6 ÓmoQ>rZ Aœe VWm
n–am¥„grS>oO EÐOmB› Ho. šVa ›| g‹.b dšpÏX ÓX{eˆV H.s 2{M¿ #8$" H.7J36 {Oggo šQ¨>–g dmbr XemAm| ›|
nm–X H.s Cn™w„V gœšWmnZm H.m gœHo.V {›bVm h–0

0

0

0

0

0

0

0

0

A
ve
ra
ge

bi
om

as
s
(m

g)
se
ed

lin
g

1

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

MMol I 5

0 EC 5 E

Mol I5 E

EC

Mol I
Treatme

6 Mo
ents

ol I6 E Control

(a)

0

10

20

30

40

50

60

Sh
oo

t
pr
ot
ei
n
(m

g
g

1 )

Mol I

0EC 5

5 M

5EC 10EC

ol I5 E Mol I6

Treatment

Mol

ts

I6 E Control

(b)

m
M

un
it
G
PX

ac
ti
vi
ty

m
g

1
sh
oo

tp
ro
te
in

0

0.01

0.02

0.03

0.04

0.05

0.06

y
g

p

Mol I 5

0EC 5EC

Mol I5 E

10EC

E Mo
Treat

ol I6 M
tment

Mol I6 E Control

(c)

{M¿ #8$"8 {›WmBcmoQ¨>m¥{‹.H. OrdmUw Îmam C¾nÐZ ›oQ>m~mocmBQ§>g 2M™mnMH.m|3 Ho. Ó^md Ho. AœVJˆV nm–X 2grS>qcJ3 Ho. cjU
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g›J  n[aUm›m| Zo Joh‡œ ›| hmoZo dmbo bdUVm šQ¨>–g Ho. CÐ›ybZ Ho. {bE gH.mam¾›H. ÓXeˆZ H.mo aoImqH.V
{H.™m h–0 BZ n[aUm›m| Zo AO–{dH. šQ¨>–gm| Ho. e›Z hoVw O–d7BZmoHw.b|Q§>g Ho. Ý.n ›| Ordmp½dH. O–d7AUwAm|
H.mo gpØ›{bV H.aVo h†E EH. ZBˆ Zr{V Ho. {dH.mg Ho. Ó™mg hoVw Ómo¾gm{hV {H.™m h–0 

JÐZm ‹.gbMH . ÓUmbr ›| gœgmYZ Cn™moJ XjVm6 n™m̂daUr™ JwUd¾Vm VWm C¾nmXH.Vm H.mo ~…T>mZo
Ho. {bE gœa{jV Hš.{f 2OXX033553

^mHš.AZwn7^maVr™ JÐZm AZwgœYmZ gœšWmZ6 bIZD. Îmam {dH.{gV šQ>~b eodtJ6 Am¥‹. ~ma gh
CdˆaH. gm{Y¿ ›| am¥~šQ> nm¥da gœMma ÓUmbr6 A{YH. j›Vm dmbo CdˆaH. ~m¥„g VWm O…S> H.Q>mBˆ ›–Ho.{Z´›
H.mo gØ~ÏX H.aHo. Bg›| Am–a A{YH. gwYma H.a Bgo EH. ~h†7CX§Xoo�™r™ šQ>~b eodtJ6 Am¥‹. ~ma6 Ý.Q> ÓyZa
gh CdˆaH. {S¨>b 2SORF3 ›erZ ›| {dH.{gV {H.™m J™m0 {H.gmZm| Îmam AnZmBˆ OmZo dmbr Ó{H .™m H.s VwbZm
›| Bg ›erZ H.mo JÐZo H.s C¾nmXH.Vm ›| CÞboIZr™ gwYma dmbm nm™m J™m0 Bg{bE6 JÐZo H.s aoQy>Z AWdm
noS>r ‹.gb H.s C¾nmXH.Vm6 bm^ÓXVm Am–a gœgmYZ7Cn™moJ XjVm na šQ>~b eodtJ6 Am¥‹.7~m[aƒJ6 O…S>m| H.s
H.Q>mBˆ VWm {›Q§>Q>r ›| CdˆaH. XoZo Ho. EH.b Am–a gœ™w„V Ó^mdm| Ho. {ZYmˆaU Ho. {bE AmR> CnMma gœ™moOZm|o
g{hV EH. IoV narjU H.m gœMmbZ {H.™m J™m {Og›| aoQy>Z AWdm noS>r Ó~œYZ H.s Mma {d{Y™m| 2O…S>m| H.s
N>œQ>mBˆ: Amanr; Am¥‹.7~m[aƒJ: Amo~r; Ry>œR>m| H.s H.Q>mBˆ: EgEg VWm Hœ.Q¨>mob AWdm AZwnMma36 Xmo CdˆaH.
ZmBQ¨>moOZ 2‹.Q>ˆ7ZmBQ¨>moOZ3 Ó™w„V {d{Y™mœ 2{H.gmZ H.s Ó–p„Q>g Ho. Vm–a na {N>…S>H.md: EZ~rgr VWm
~h†CX§Xo�™r™ ›erZ EgAmoAmaE‹. go Cd̂aH. XoZm:EZnr36 Q̈>–e Ó~œYZ H.s VrZ {d{Y™mœ 2Hy.…S>m H.aH.Q> H.mo hQ>mH.a
šd³N> IoVr: EZQ>r; Hy.…S>m H.aH.Q> H.mo ObmH.a;  ~rQ>r VWm Q¨>–e H.Q>a go N>moQ>o N>moQ>o Qw>H.…S>o H.aZo Ho. ~mX Adeof
H.mo IoV ›| EH.g›mZ Vm–a na ‹–.bm XoZm3 VWm {~Zm ZmBQ¨>moOZ VWm {~Zm H.Q>o Q¨>–e 2UCT+ No-N>3 VWm
{~Zm Q¨>–e 2NT+No-N3 Ho. Xmo nyÛ {Z™œ¿U {d{Y™mœ| H.mo gpØ›{bV {H.™m J™m0 D.na go {N>…S>H.md Am–a ZmBQ̈>moOZ
CnMma Ho. Ó{VšWmnZ Ho. VhV ‹.Q>ˆ7ZmBQ¨>moOZ H.s H .›e: &! VWm (& Ó{VeV AZweœ{gV AmYmar™ IwamH.
H.m Cn™moJ {H.™m J™m0 

{›b™mo°™ JÐZm| H.s A{YH.V› gœ®™m6 JÐZo H.s bœ~mBˆ6 JÐZo H.m ^ma VWm ÓmÒV Oyg H.s CnO H.mo
CT+NP+RP+OB+SS Ho. VhV XOˆ {H.™m J™m {OÐh| {›b ™mo°™ JÐZo H.mo N>mo…S>H.a AÐ™ H.s VwbZm ›|
CÞboIZr™ 2P ≤ 0.053 Ý.n go C³M nm™m J™m6 {›b ™mo°™ JÐZo H.mo CT+NP+RP VWm CT+NP+OB>
CnMmam| ›| g›H.j nm™m J™m0 ›šXm ›| H.Q>o Q¨>–e AWdm Hy.S>m7H.aH.Q> H.mo dht 2šd: šWmZo3 N>mo…S> XoZo VWm {›Q§>Q>r
›| ‹.Q>ˆ7ZmBQ¨>moOZ 2CT+NP3 H.mo XoZo na JÐZo H.s CnO ›| Hœ.Q¨>mob AWdm AZwnMma VWm ‹.Q>ˆ7ZmBQ¨>moOZ
CnMmam| Ho. AÐ™ ~ m¥S>H.mšQ> AZwÓ™moJ H.s VwbZm ›| "$8$7'*8( Ó{VeV VH. gwYma nm™m J™m6 O~{H. nwamZr
O…S>m| H.s N>œQ>mBˆ 2CT+NP+RP) H.aZo na JÐZo H.s CnO ›| CT+NP H.s VwbZm ›| (8% Ó{VeV VH. Am–a
A{YH. gwYma nm™m J™m0 ‹.Q>ˆ7ZmBQ¨>moOZ 2CT+NP3 XoZo na O…S>m| H.s N>œQ>mBˆ VWm Am¥‹.7~m[aƒJ Ó{H .™mAm| Ho.
H.maU JÐZo H.s CnO ›| H.moBˆ CÞboIZr™ gwYma Zht Wm0 VWm{n6 O~ Ry>œR> H.mQ>Zo6 Am¥‹. ~m[aƒJ VWm O…S> H.s
N>œQ>mBˆ H.mo EH.gmW AnZm™m J™m Vmo Am¥‹.7~m[aƒJ VWm ‹.Q>ˆ7ZmBQ¨>moOZ Ho. EH.b Ó™mgm| H.s Anojm JÐZo H.s
CnO ›| ""8$7"#8( Ó{VeV VH. H.m CÞboIZr™ gwYma nm™m J™m 2{M¿ #8$# H.3 0 
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{M¿ #8$#8 aoQy>Z AWdm noS>r JÐZo H.s CnO Am–a Oc C¾nmXH.Vm na aoQy>Z Ó~œYZ Ó{H .™mAm| H.m Ó^md
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CT+NP+RP CnMma Ho. AœVJˆV gdmˆ{YH. Ob C¾nmXH.Vm 2"!8" kg m-33 H.mo XOˆ {H.™m J™m Omo
{H. nmaœn[aH. Ý.n go Q¨>–e H.mo ObmZo VWm ‹.Q>ˆ7ZmBQ¨>moOZ CnMma 2BT+NBC3 Ho. {N>…S>H.md AZwÓ™moJ H.s
Anojm CÞboIZr™ Ý.n go C³M 2%%8%/3 Wr6 qH.Vw gmœp®™H.s™ Ý.n go H.Q>o Q¨>–e H.mo ^y gVh na ~ZmE
aIZo VWm AÐ™ gmo‹ˆ. CnMmam| Ho. g›mZ nmBˆ JBˆ0 H.Q>o h†E Q¨>–e H.mo gVh na aIZo VWm gmo‹ˆ. VH.ZrH.m| H.mo
EH.b ™m gœ™w„V Ý.n go Ó™w„V H.aZo na BT+NBC H.s Anojm Ob C¾nmXH.Vm ›| #)8#7$'8* Ó{VeV
VH. gwYma nm™m J™m 2{M¿ #8$# I30

aoQy>Z AWdm noS>r JÐZo ›| O…S> dšpÏX ›| gwYma VWm AÞnmd{Y Ho. Ob šQ¨>–g Ho. Cne›Z hoVw gœajU
Hš.{f

gœnyUˆ ‹.gb C¾nmXZ H.mb Ho. Xm–amZ JÐZo H.s ‹.gb ›| šd: šWmZo O…S> gœaMZm¾›H. {ZJamZr Ho. {bE
{›ZramBOmoQ¨>m¥Z VH.ZrH. H.m ›mZH.sH.aU {H.™m J™m0 IoV ›| "8) ›rQ>a bœ~mBˆ H.s Ó›m{UH. E„gog Q§>™y~ H.mo
gœšWm{nV {H.™m J™m VWm EH. Ý.Q> šH–.Za CI7'!! H.m Cn™moJ H.aHo. !8# ›rQ>a H.s ›šXm JhamBˆ na šd:
šWmZo O…S> B›oOm| H.mo {b™m J™m0 Ý.Q>šZ–n+ gmÕQ>do™a H.s ghm™Vm go O…S> H.s bœ~mBˆ 2L3 hoVw B›oOm| H.mo
Xdyg›H.h nm™m J™m0 gdmˆ{YH. O…S> KZ¾d 2LA3 !8% ›rQ>a ›šXm gVh na nm™m J™m Ohmœ (&7)& Ó{VeV
VH. O…S>| ›m–OyX Wt0 ‹.gb MH . Ho. Xm–amZ O…S>m| H.s dšpÏX Xa ›| {d{^ÐZVm nmBˆ JBˆ Am–a BÐh| aoQy>Z {ZH.bZo
2DARI3  Ho. #' go boH.a && {XZm| Ho. ~rM ›| gdmˆ{YH. XOˆ {H.™m J™m 2{M¿ #8$$30  gœajU Hš.{f 2grE3
CnMmam| ›| aoQy>Z Ó~œYZ Ho. AÐ™ CnMmam| Ho. Anojm !8# ›rQ>a gVh na ›šXm ›| LA H.mo VwbZm¾›H. Ý.n goo
A{YH. nm™m J™m 2Q>r$: ›šXm H.s gVh na H.Q>o Adeofm| 2Q¨>–e3 H.mo amoHo. aIZm VWm ›erZ Îmam AmYmar™
CdˆaH. IwamH. H.mo {S¨>b H.aZm VWm Q>r%: H.Q>o Adeofm| H.mo ›šXm gVh na aIZm VWm Ry>œR> Am{X H.mo {ZH.mbZo6
Am¥‹.7~o[aƒJ6 O…S>m| H.s N>œQ>mBˆ VWm CdˆaH.m| H.s ›yb IwamH. H.mo S>mbZo Ho. {bE gmo‹ˆ. ›erZ H.m Cn™moJ30 

aoQy>Z {ZH.bZo Ho. && {XZ 2DARI3 Ho. n�MmV A{V Ob šQ¨>–g dmbr XemAm| ›| O…S> KZ¾d 2LA3 ›|
R>hamd ™m ™hmœ VH. {H. !8# ›rQ>a ›šXm gVh na {deofH.a Hœ.Q¨>mob dmbo CnMma ›| BZ›| "!" DARI  VH.
O…S> g…S>Z Ho. H.maU H.›r AmVr nmBˆ JBˆ0 2Q>r": H.moBˆ Adeof 2Q¨>–e3 Zht VWm {~Zm ZmBQ¨>moOZ CdˆaH. Ho.3
VWm nmaœn[aH. Ó{H .™m 2Q>r#: eof ~Mo Q¨>–g H.mo ObmZm VWm AmYmar™ CdˆaH. IwamH. H.m {N>…S>H.md36 ™Í{n
›šXm H.s Jhar naVm| ›| O…S> KZ¾d ›| gwYma nm™m J™m0 O~{H. BgHo. {dnarV6 grE CnMmam| ›| O…S>m| ›| bJmVma
dš{È Omar ahr Omo && go "!" DARI ›| LA Ho. H.m‹.s gwYma go Bœ{JV hmoVm h–0 ™h {Zp�MV Vm–a na Adeofm|
2Q¨>–e3 H.mo ›šXm gVh na amoHo. aIH.a hmBS¨>mo7W›ˆb [aOr› Ho. ~ohVa aIaImd Ho. Ó^md Ho. H.maU Wm0 Bg
ÓH.ma6 H.Q>o h†E Adeofm| 2Q¨>–e3 H.mo ^y{› H.s gVh na amoHo. aIH.a gœdhZr™ O…S> dšpÏX Îmam AÞn H.mbrZ
Ob šQ¨>–g Ho. Ó^md H.mo H.› {H.™m Om gH.Vm h–0 ZmBQ¨>moOZ H.s AmYmar™ IwamH.  Ho. Ý.n ›| (& Ó{VeV H.s
{S¨>qbJ VWm aoQy>Z Ó~œYZ H.s gmo‹ˆ. VH.ZrH.m| H.mo AnZmH.a JÐZo H.s O…S> dšpÏX ›| H.m‹.s gwYma bm™m Om gH.Vm
h–0
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gdm}¾V› grE Óm–Ímo{J{H.™moœ H.m IoVm| na ÓXeˆZ 
JÐZo H.s aoQy>Z ‹.gb H.s gœgmYZ7Cn™moJ XjVm6 n™mˆdaUr™ JwUd¾Vm VWm bm^ÓXVm  H.mo ~…T>mZo Ho.

{bE šQ>~b eodtJ6 Am¥‹.7~ma6 aoQy>Z N>œQ>mB̂ gh Cd̂aH. {S̈>b 2gmo‹̂.3 ›erZ H.m ~mam›Vr Ho. Amgnmg Ho. {H.gmZm|
Ho. IoVm| na !' gOrd ÓXeˆZm| H.m gœMmbZ {H.™m J™m0 2{M¿ #8$%3

{M¿ #8$%8 šQ>~b eodtJ6 Am¥‹. ~ma6 O…S> N>œmQ>Zo VWm CdˆaH. {S¨>c 2gmo‹ˆ.3 ›erZ H.m {H.gmZm| Ho. IoVm| na ÓXeˆZ 

›Ï™ X{jUr nR>mar jo¿ ›| Joh‡œ H.s ‹.gb dš{È Edœ {dH.mg VWm ~bwBˆ VWm H.mbr {MH.Zr {›Q§>Q>r
H.s JwUd¾Vm na ~m¥™moMma XoZo na Ó^md  

IoVr ›| gwYma Ho. {bE dšhV AmH.ma ›| H.m~ˆZ nšW„H.aU hoVw ~m¥™moMma6 EH. Amœ{eH. Ý.n go AnK{Q>V
H.m~ˆ{ZH. C¾nmX6 {Og›| A{YH. pšWa H.m~ˆZ hmoVm h–6 H.m Obdm™w n[adVˆZ Ho. e›Z ›| BgHo. ›h¾d Ho. H.maU
AmOH.b np�M›r jo¿ H.s Hš.{f ›| ß™mnH. Vm–a na AZwÓ™moJ {H.™m Om ahm h–0 ^maVr™ Hš.{f ›| ~m¥™moH.a Ho.
Cn™moJ Ho. g›WˆZ ›| A{YH. AmœH.…S>o CnbÖY Zht h– AV: ÓmW{›H. AÏ™™Z hoVw nm¥Q> H.ÞMa Ó™moJ H.mo
gœMm{bV {H.™m J™m Vm{H. Bg n{H.ÞnZm H.s OmœM H.s Om gHo. {H. ~m¥™moMma Ó™w„V H.aZo H.s ›m¿m {d{^ÐZ
ÓH.ma H.s ›šXmAm| ›| AbJ7AbJ hmo gH.Vr h– „™m|{H. BgH.s ›šXmAm| Ho. gmW {d{^ÐZ ÓH.ma H.s našna {H .™m
hmoVr h–0 ›šXm7~m™moMma H.s našna {H .™m hoVw BgHo. AmH.ma H.m Ó^md VWm nmXn dšpÏX n–am›rQ>am| d CnO
H.maH.m| na BgHo. Ó^md H.s OmœM Ho. {bE ~m¥™moMma H.mo !6"!6#!6$! VWm %! J m› Ó{V {H.bmoJ m› H.s Xa
go ~bwBˆ VWm {MH.Zr {›Q§>Q>r ›| Ó™w„V {H.™m J™m0 a~r ›m–g› ›| ~moBˆ JBˆ Joh‡œ H.s ‹.gb H.mo narjU ‹.gb
2Q>ošQ> H .m¥n3 Ho. Vm–a na {b™m J™m0 ~mam›Vr eha Ho. ÒbmBˆdwS> CÍmoJ go {bE JE bH.…S>r Ho. Adeofm| H.mo EH.¿
{H.™m J™m0 ~m¥™moMma n[adVˆZ XjVm6 nrEM6 grBˆgr6 O–{dH. H.m~ˆZ Aœe6 CnbÖY ZmBQ¨>moOZ6 ‹.m¥š‹.moag Am–a
nmoQ>o{e™› VWm ~m¥™moMma H.s Ob Ó{VYmaU j›Vm H.mo H .›e: %&! J m› {H.J m7"6 )8!$6 $'8" cmol(p+)

{H.J m7"6 $8" J m› {H.J m7"6 "8# J m {H.J m7" VWm #8() J m {H.J m7" VWm $'! J m› {H.J m7" nm™m J™m0  

~bwBˆ Am–a H.mbr {MH.Zr {›Q>Q>r§ H.s ›šXm {deofVmAm| na ~m¥™moMma AZwÓ™moJ H.m Ó^md 
~m¥™moMma Ho. AZwÓ™moJ go XmoZm| hr ÓH.ma H.s ›šXmAm| ›| ›šXm Ho. JwUm| O–go ›šXm nrEM6 Hw.b O–{dH. H.m~ˆZ6

Ob Ó{VYmaU j›Vm VWm šWyb KZ¾d H.mo BˆŒQ>V› {H.™m J™m0 ›šXm H.s {deofVmAm| ›| CÞboIZr™ gwYma hoVw
Ano{jV ~m¥™moMma H.s Ð™yZV› ›m¿m ›šXm Ho. ÓH.ma Am–a {deofVmAm| Ho. ÓH.ma Ho. AZwgma AbJ AbJ hmoVr
h–0 ›šXm Ho. šWyb KZ¾d H.mo ~XbZo Ho. {bE Ð™yZV› #! J m›9{H.bmoJ m› ~m¥™moMma H.s OÝ.aV hmoVr h–0 ›šXm
Ho. šWyb KZ¾d ›| Hœ.Q¨>mob CnMma H.s Anojm ~bwBˆ {›Q§>Q>r ›| "! Ó{VeV VWm H.mbr {›Q§>Q>r ›| )8$ Ó{VeV
H.s H.›r nmB̂ JB̂0 ~bwB̂ {›Q§>Q>r H.m šWyb KZ¾d {MH.Zr {›Q§>Q>r go A{YH. hmoVm h– „™m|{H. ~bwB̂ {›Q§>Q>r ›| AmH.ma
H.m Ó^md A{YH. hmoVm h–0 ›šXm H.s Ob Ó{VYmaU j›Vm Ob H.s dh ›m¿m h– Omo {H. aœY  šWmZm| na hmoVr h–
Am–a ™h ›šXm Ho. H.Um| Am–a CZHo. g›yhm| 2EJ rJoQ§>g3 Ho. aœY  šWmZm| H.s gœaMZm go Ó^m{dV hmoVr h–0 ~m¥™moMma
H.U šd™œ Ho. AœXa {dg[aV hmoZo Ho. gmW7gmW {d{^ÐZ AmH.ma Ho. g›wç™m| Ho. ~rM {dg[aV hmo gH.Vo h— {Oggo
XmoZm| ÓH.ma H.s ›šXmAm| ›| ›šXm Ob Aœe ›| gwYma hmoVm h–0 ~m¥™moMma H.s ÓHš.{V A¾™{YH. aœY ™w„V VWm H.›



43

dm{fˆH. Ó{VdoXZ
#!"'7"(

KZ¾d dmbr hmoVr h– {Oggo ›šXm ›| "! J m› {H.bmoJ m›7" Ho. Ð™yZV› AZwÓ™moJ go ^r Ob Ó{VYmaU j›Vm
›| gwYma hmoVm h–0 ~bwBˆ ›šXmAm| ›| Ob Aœe ›| %& J m {H.J m7" H.s dš{È nmBˆ JBˆ O~{H. {H. {MH.Zr {›Q§>Q>r ›|
BgH.s dšpÏX H.mo "& J m {H.bmoJ m›7" nm™m J™m0 ~m¥™moMma H.mo A{YH. ›m¿m ›| Ó™w„V H.aZo na Ob Aœe ›|
hmoZo dmbr dšpÏX ›| H.›r nmBˆ JBˆ h–0 

›šXmAm| ›| ~m¥™moMma Ho. Ó™moJ go ›šXm H.m~ˆZ Aœe ›| dšpÏX hmoVr h–0 XmoZm| hr ÓH.ma H.s ›šXmAm| ›| Bg
dšpÏX H.s ›m¿m H.mo bJ^J nmœM JwZm A{YH. nm™m J™m „™m|{H. ~m¥™moMma H.m~ˆZ bœ~o g›™ na ›šXm ›| pšWa
ahVm h–6 Eogo ›| Ð™yZV› ›m¿m ›| Ó™w„V H.aZo na ^r ~m¥™moMma A¾™{YH. Cn™moJr hmoVm h–0 ›šXm H.m~ˆZ Aœe
›| dšpÏX ~m¥™moMma Ho. ~…T>Vo šVa Ho. nyUˆV: AZwÝ.n Zht Wr {Oggo ~m¥™moMma ›| bo~mBb H.m~ˆZ H.s ›m–OyXJr H.m
gœHo.V {›bVm h–0 Am¥„grH.aU Ho. An{eŒQ> gm›mÐ™V: I{ZO Aœem| H.s dšpÏX go Bg ÓH.ma gØ~ÏX hmoVo h—
{H. ~m¥™moMma H.m  nrEM ›mZ Am› Vm–a na An{eŒQ>m| Ho. nrEM ›mZ go A{YH. hmoVm h–0 Bg bmBq›J Ó^md Ho.
H.maU6 ~m¥™moMma Ho. AZwÓ™moJ go ›šXm Ho. nrEM ›mZ ›| dšpÏX hmoVr h– „™m|{H. {MH.Zr {›Q§>Q>r H.s VwbZm ›| ~bwBˆ
›šXmAm| ›| Ð™yZV› ~‹.[aƒJ j›Vm hmoVr h–6 {Oggo ~m¥™moMma AZwÓ™moJ Ho. EH. {XE JE šVa na hmoZo dmbm Ó{V
BH.mBˆ n[adVˆZ ~bwBˆ {›Q§>Q>r ›| A{YH. Wm0 Bg AÏ™™Z ›| {MH.Zr {›Q§>Q>r ›| ›šXm Ho. nrEM ›mZ ›| bJ^J
!8# BH.mBˆ VWm ~bwBˆ {›Q§>Q>r ›| !8% BH.mBˆ H.s dšpÏX nmBˆ JBˆ 2{M¿ #8$&30 
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{M¿ #8$&8 Xmo {dnarV ÓH.ma H.s ›šXmAm| ›| ›šXm H.s nrEM Ho. gwYma ›| 2H.3 ~m¥™moMma AZwÓ™moJ H.m Ó^md VWm 2I3 Ob
Ó{VYmaU j›Vm

Joh‡œ H.s ‹.gb Ho. dšpÏX ›mZXœS>m| VWm CnO {deofVm na ›šXm7~m¥™moMma AœV{H .™m H.m Ó^md 
~m¥™moMma Ho. AZwÓ™moJ na ‹.gb H.s Ó{V{H .™m6 ›šXm Ho. JwUm| ›| gwYma go A{V gØ~È h– Omo {H. {d{^ÐZ

ÓH.ma H.s ›šXmAm| ›| AbJ7AbJ hmoVm h–0 ~bwBˆ ›šXm H.s Anojm H.mbr {MH.Zr {›Q§>Q>r ›| ›šXm CdˆaVm šVa Ho.
~ohVa hmoZo Ho. H.maU ‹.gbm| H.s gœnyUˆ dšpÏX Am–a {dH.mg H.mo ~ohVa nm™m J™m0 ~m¥™moMma Ho. Cn™moJ go nmXn
CnO VWm VmOo ^ma Ho. Ý.n ›| ‹.gb Ho. n–am›rQ>am| H.s VwbZm H.aZo na nm™m J™m {H. ~bwBˆ {›Q§>Q>r ›| Hœ.Q¨>mob
2AZwnMm[aV3 H.s VwbZm ›| "! J m› {H.J m7" H.s Ð™yZV› ›m¿m Ho. Cn™moJ go CnO ›| CÞbooIZr™ dšpÏX nmBˆ
JBˆ O~{H. H.mbr {MH.Zr {›Q§>Q>r ›| BgH.s OÝ.aV Ð™yZV› $! J m› {H.J m7" nmBˆ JBˆ0 XmoZm| hr ÓH.ma H.s ›šXmAm|
›| Ð™yZV› Xa go ^r ~m¥™moMma Ho. AZwÓ™moJ go nm–Ym| H.s D.¦MmBˆ ›| dšpÏX h†Bˆ qH.Vw ~bwBˆ {›Q§>Q>r ›| nm–Y D.œMmBˆ
›| Bg dšpÏX H.mo A{YH. nm™m J™m0 Bgr ÓH.ma6 ~m¥™moMma Ho. Ó™moJ go šnmBH. H.s bœ~mBˆ ›| ^r dšpÏX nmBˆ JBˆ0
nm–Ym| H.s O…S>|6 nmofH.m| VWm nm–Ym| Ho. ^ygVh go D.na Ho. ^mJm| go {›Q§>Q>r go Ob J hU hoVw ›Ï™dVu AœJ h—0
O…S>m| Ho. ›mZXœS> O–go {H. O…S>m| H.s bœ~mBˆ6 O…S>m| H.m O–d^ma VWm O…S>m| H.m Am™VZ ›| ~m¥™moMma AZwÓ™moJ go
dšpÏX nmBˆ JBˆ h– Am–a ~bwBˆ {›Q§>Q>r ›| BZH.s A{YH. Ó{V{H .™m hmoVr h–0 ~m¥™moMma Ho. Ó™moJ ›| hmoZo dmbr dšpÏX
H.s ›m¿m H.mo Vm{bH.m ›| Xemˆ™m J™m h–0 ‹.gb H.s CnO H.m šnmBH. H.s bœ~mBˆ VWm H.mbr ›šXmAm| Ho. šWyb
KZ¾d ›| H.›rgo~h†V A{YH. gØ~ÏXVm Wr O~{H. O…S>m| Ho. Am™VZ Am–a OS> bœ~mBˆ Ho. KZ¾d H.mo N>mo…S>H.a Bgo
~bwBˆ {›Q§>Q>r ›| g^r nmXn Am–a ›šXm ÓmMbm| ›| nm™m J™m0  ™h {ZŒH.fˆ {ZH.mbm J™m h– {H. „™m|{H. ~bwBˆ {›Q§>Q>r
›| Joh‡œ H.s ‹.gb ›| A{YH. AZw{H .™m XoIr JBˆ6 AV: ~bwBˆ {›Q§>Q>r ›| ~m¥™moMma Ho. " Ó{VeV VH. Ð™yZ ›m¿m
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Ho. AZwÓ™moJ H.s AZweœgm H.s OmVr h– O~{H. H.mbr ›šXmAm| ›| Bgo $ Ó{VeV H.s Xa go XoZo H.s AZweœgm H.s
OmVr h– hmbmœ{H. Bg gœ~œY ›| AmJo Am–a AÏ™™Z {H.E OmZo H.s Amd�™H.Vm h– 2{M¿ #8$'30 
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{M¿ #8$'8 Xmo {dnarV ÓH.ma H.s ›šXmAm| ›| CJmBˆ JBˆ Joh‡œ H.s ‹.gb na ~m¥™moMma AZwÓ™moJ H.m 2H.3 CnO {deofVmAm| VWm
2I3 dšpÏX na Ó^md

Vm{bH.m #8"! ~bwBˆ VWm H.mbr {MH.Zr {›Q§>Q>r ›| CJmBˆ JBˆ Joh‡œ H.s ‹.gb Ho. O…S> ÓmMbm| na ~m¥™moMma
AZwÓ™moJ H.m Ó^md

CnMma 
2J m {H.J m7"

~m¥™moMma3 

H.mbr {MH.Zr {›Q§>Q>r ~bwBˆ {›Q§>Q>r 

O…S>m| H.s
bœ~mBˆ
2g|›r3 

O…S>m| H.s
O–d›m¿m
2J m3 Ó{V
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O…S>m| H.s
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O…S>m| H.m
Am™VZ

2KZ›rQ>a3 

AmaEbS>r
2g|›r 
g|›r7$3

Hœ.Q¨>mob
2AZwnMm[aV3 
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!8#)
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EZEg

AO–{dH. X~m~J šV ‹.m›m}œ ›| ›h¾dnyUˆ {‹.Z{‹.e H.m ÓOZZ gm›J r 2~ yS> šQ>m¥H.3 Ó~œYZ6 ÓOZZ
VWm Oram C¾nmXZ 2IXX096733 

›mp¾š™H.s Adeofm| g{hV CZHo. gy‚›H.Um| 2Z–Zmo7nm{Q̂>H.Þg3 H.mo gobo{Z™› Am–a qOH. Ho. gmW {›bmH.a
H.a ZdrZ Amhma gœ™moOZ 2‹.sS> ‹.m›wˆboeZ3 V–™ma {H.™m J™m h–0  h›Zo erem 2Pb3 Am–a C³M Vmn›mZ na
nmcr JBˆ ›N>{b™m| Ho. dšpÏX {ZŒnmXZ6 Ó{V7Am¥„grH.maH.  šVa VWm Aœ{V› Ó{Vajr j›Vm ›| gwYma Ho. {bE
gobo{Z™› 2Se-NPs3 VWm  qOH. Z–Zmonm{Qˆ>{H.Þg 2Zn-NPs3 na EH. narjU H.m gœMmbZ {H.™m h–0 Amhmar™
Se-NPs H.mo " {›J m {H.J m7" VWm Zn-NPs H.mo "! {›J m {H.J m7" H.s Xa go Ó™w„V H.aZo na dšpÏX {ZŒnmXZ
›| "&!7")! Ó{VeV VH. AX§^wV gwYma6 Ó{V7Am¥„grH.maH. šVa6 Ð™yamoQ¨>mœg{›Q>a EœOmB›m|6 šQ¨>–g ›mHˆ.am|
›| gwYma VWm ›N>{b™m| H.s Ó{Vajr j›Vm ›| gmWˆH. dšpÏX nmBˆ JBˆ0 BgHo. A{V[a„V6 Se-NPs H.mo " {›J m
{H.J m7" VWm  Zn-NPs H.mo "! {›J m {H.J m7" dmbo Amhma J wn ›| Eamo›moZmg doam¥Zr ~m¥™moda gmo{~ ™m Ho. ~–„Q>r[a™b
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gœH .›U Ho. n�MmV6 gmno{jV C¾VaOr{dVm 2gdmˆBdb3 Ó{VeVVm ›| dšpÏX h†Bˆ VWm gœM™r ›š¾™w Xa ›| H.›r
AmBˆ0 Pb Wm C³M Vmn›mZ go CnMm[aV VWm {Z™œ{¿V Amhma XoZo na ›N>{b™m| H.s dšpÏX6 Eœ{Q>Am¥„grS>o{Q>d
šQ>oQ>g6 šQ¨>–g ›mHˆ.am| VWm Ó{Vajr j›Vm na hm{ZH.maH. Ó^md nm™m J™m0 g›J  n[aUm›m| go ™h gœHo.V
{›bVm h– {H. Se-NPs H.mo " {›J m {H.J m7" VWm Zn-NPs H.mo "! {›J m {H.J m7" H.s Xa go Amhma ›| XoZo na
n|Jm{g™g hmBnmoWobo›g Ho. g›J  ÓXeˆZ ›| dšpÏX h†Bˆ VWm AO–{dH. Am–a O–{dH. šQ¨>–gm| H.m e›Z ^r nm™m
J™m0 AV: Se-NPs VWm Zn-NPs ›| ›N>{b™m| ›| ~ohVa dšpÏX Ho. {bE Amhma CÍmoJ ›| h[aV7agm™Z {dH.{gV
H.aZo H.s ™mo°™Vm nmBˆ JBˆ h–0 boS 2Pb3 VWm C³M Vmn›mZ 2$%°C3 na EH.gmW nmbr JBˆ n|Jm{g™g
hmBnmoWobo›g ›| Vmnr™ šQ¨>–g na Zn-NPs Ho. Ó^md H.m ›yÞ™mœH.Z ^r {H.™m J™m 2{M¿ #8$(30 h›Zo nr8
hmBnmoWobo›g ›| H .mœ{VH. Vmn›mZ {›{Z›› 2Ctmin36 KmVH. Vmn›mZ {›{Z›› 2Ltmin3 VWm H .mœ{VH. Vmn›mZ
›–p„g›› 2Ctmax36 KmVH. Vmn›mZ ›–p„g›› 2Ltmax3 VWm O–d7amgm™{ZH. šQ¨>–g ÓmMbm| H.m AÏ™™Z
{H.™m h–0 n[aUm›m| ›| Zn-NP gœny[aV J wn VWm E„gnmoOa go nydˆ Vmn›mZ J wn Ho. Ctmin, Ltmin Am–a Ctmax,

Ltmax ›| šnŒQ> dšpÏX XoIr JBˆ0 Ctmin VWm Ltmin 2Y= -0.495+10.08 x, R2, 0.8963 VWm Ctmax Am–a
Ltmax 2Y= -0.872+4.43x, R2, 0.9403 Ho. ~rM gH.mam¾›H. gh7gœ~œY XoIm J™m0 Vmnr™ g{hŒUwVm AÏÙ™Z
Ho. AœV ›|6 Am¥„grH.maH. šQ¨>–g VWm {b{nS> n–am¥„grS>oeZ 2EbnrAmo3 H.mo šnŒQ> Vm–a na KQ>Vo nm™m J™m VWm
Ð™yamoQ¨>mœg{›Q>a EÐOmB› H.mo Zn-NPs "! {›J m VWm #! {›J m {H.J m7" Amhma dmbo J wn ›| CÞboIZr™ Ý.n go
~…T>Vm h†Am nm™m J™m0 g›J  n[aUm›m| go ™h gœHo.V {›bVm h– {H. nr8 hmBnmoWobo›g ›| Vmnr™ šQ¨>–g Ho. {dÜÏX
Amhmar™ Zn-NPs gœajU ÓXmZ H.aVm h– 2{M¿ #8$)30

2H.3 2I3

{M¿ #8$(8 ™Hš.V6 a„V eHˆ.am VWm H.m¥{Qˆ>gm¥b ›| ^ma Óm{ÒV 2/36 H–.Q>mboO VWm EgAmoS>r na 2H.3 Amhmar™ gobo{Z™›
gy‚›H.Um| Se-NPs VWm 2I3 qOH.7gy‚›H.U Zn-NPs H.m Ó^md0 Ho.Q>mboO Edœ EgAmoS>r: BH.mBˆ9{›J m ÓmoQ>rZ6
a„V eHˆ.am :{›J m9S>rEb6 H.m¥{Qˆ>gm¥b : EZOr9{›{b8

{M¿ #8$)8 boS> Edœ C³M Vmn›mZ Ho. Xm–amZ qOH. ahrV Amhma XoZo Ho. XmoamZ ›N>{bAm| ›| gmo{b™mo{gg Am–a bm¥aS>mo{gg O–gr
{dHš.Vr XoIr J™r

nmofUr™ ™wp„V™m| H.m Cn™moJ H.aHo. E‰do{Q>H. Ob {ZH.m™m| ›| ^mar YmVwAm| H.m AmH.bZ Am–a
{dfhaU 2IXX124943

^r›m ZXr go EH.¿ {H.E JE Amo[a™moH .m¥{›g ›mogmpØ~H.g ›| ÓX‡fH. O–d7›mHˆ.am| Ho. Ý.n ›| Ó{V7
Am¥„grH.maH. šQ>oQ>g6 H.mo{eH.s™ M™mnM™r šQ¨>–g Am–a Ð™yamoQ¨>mœg{›Q>a EÐOmB› naI 2Ego3 H.s Om¦M H.s JBˆ0
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Amo8 ›mogmpØ~H.g H.moo ^r›m ZXr Ho. ") {d{^ÐZ šWmZm| go EH.{¿V {H.™m J™m6 Ohmœ na CZHo. gœX‡fU bmoS>
H.s gr›m Am–a ÓH.ma ›| {d{^ÐZVm ›m–OyX Wr0 ™Hš.V6 {Jb6 ›pšVŒH.6 JmoZmS> VWm dš„H. ›| Ó{V7Am¥„grH.maH.
šQ>oQ>g O–go {H. H–.Q>mboO 2CAT36 gwna7Am¥„gmBS> {S>gØ™yQ>oO 2SOD3 VWm °byQ>o{W™m¥Zn7Eg7Q¨>mœg‹o.aoO
2GST3 H.m {ZYmˆaU {H.™m J™m0 ̂ r›m ZXr go EH.¿ {H. JE Amo8 ›mogmpØ~H.g Ho. ™Hš.V6 {Jb6 ›pšVŒH.6 JmoZmS>
VWm ›mœgno{e™m| ›| H.mo{eH.s™ šQ¨>og EÐOmB› O–go {H. bo„Q>oQ> {S>hmBS¨>m–{JZoO 2LDH3 VWm ›oboQ> {S>hmBS¨>mo{JZoO
2MDH3 H.mo Am�M™ˆOZH. Ý.n go C³M 2p<!8!"3 nm™m J™m0 Hw.N> šWbm| go EH.¿ H.s JBˆ ›N>{b™m| ›|
›pšVŒH. Ho. E{gQ>mBbH.mobrZ EšQ>oaoO 2AchE3 H.mo šnŒQ> Vm–a na AdÜÏX nm™m J™m 2p<!8!"3 O~{H. {b{nS>
n–am¥„gmBS>  2LPO3 H.mo C³M nm™m J™m0 h›Zo O–d›mHˆ.a gœgyMH.m| Ho. Ý.n ›| AmHš.{VH.s AÏ™™Z O–go {H.
Hœ.S>reZ ‹–.„Q>a 2CF36 hrnoQ>mogmo›o{Q>H. BœS>o„g 2HSI36 JmoZoS>mogmo›o{Q>H. gyMH.mœH. 2GSI3 H.m ̂ r Cn™moJ {H.™m0
Amo8 ›mogmpØ~H.g ›| Hœ.S>reZ ‹–.„Q>a VWm JmoZoS>mogmo›o{Q>H. gyMH.mœH. Ho. n[aUm› CéoIZr™ Vm–a na {ZØZ
2p<!8!"3 nmE JE Am–a hrnoQ>mogmo›o{Q>H. gyMH.mœH. H.mo CéoIZr™ Ý.n go C³M 2p<!8!"3 nm™m J™m0 dVˆ›mZ
OmœM H.s CnbpÖY™m| ›| ™h ›mby› n…S>Vm h– {H. ÓX‡{fV Obr™ n™mˆdaU ›| Q¨>og V¾dm| Ho. gœX‡fU H.s O–d7
›m¥ZrQ>[aƒJ Ho. {bE O–d›mĤ.am| Ho. Ý.n ›| Am¥„grS>o{Q>d šQ¨>–g6 H.mo{eH.s™ šQ¨>–g6 Ð™yamoQ>̈mœg{›Q>a6 {b{nS> n–am¥„gmBS>
VWm Hw.N> AmHš.{VH. ÓmMbm| 2AmHš.{V{dkmZ n–am›rQ>gˆ3 H.m {ddoH.nyUˆ AZwÓ™moJ {H.™m Om gH.Vm h–0 {YØ~o
Obme™ ›| {H.E JE EH. AÐ™ AÏÙ™Z ›| "% YmVwAm| H.m AmH.bZ {H.™m J™m h– {Og›| H .mo{›™› 2Cr36 ›–JZrO
2Mg36 H.mo~mÞQ> 2Co36 {ZHo.b 2Ni36 H.m¥na 2Cu36 qOH. 2Zn36 gobo{Z™› 2Se36 Amg}{ZH. 2As36 šQ̈>mœ{e™›
2Sr36 H–.S>{›™› 2Cd36 {Q>Z 2Sn36 Eœ{Q>›mo{Z 2Sb36 ›aH.ar 2Hg3 VWm erem AWdm b–S> 2Pb3 H.s VmOonmZr
›| bo›o{bS|>g ›m{OˆZo{bg ›| CnpšW{V na AÏ™™Z {H.™m J™m0 BgHo. A{V[a„V6 ÓX‡fH. O–d›mHˆ.am| Ho. Ý.n
›| YmVwAm| Ho. gœX‡fU Ho. AmH.bZ Ho. {bE g–bwba Am–a Ó{V7Am¥„grH.maH. AÏ™™Z ^r {H.™m J™m h–0  

EH. AÐ™ AÏÙ™Z ›| n|Jm{g™g hmBnmoWobo›g 2Am–gV ^ma $8'& ± !8(& J m›3 ›| šQ>o{Q>H. J–a7
ZdrH.aUr™ Vrd  {dfm„VVm O–d7naI ›| *' h Am–gV KmVH. gmœÃVm H.mo AHo.bo VWm C³M Vmn›mZ 2$%!

g|83 Ho. gœ™moOZ g{hV ereo 2Pb3 ^mar YmVw H.s KmVH. gmœÃVm Ho. {ZÜnU hoVw gœMm{bV {H.™m J™m0 BgHo.
A{V[a„V6 H.mo{eH.s™ M™mnM™r AZw{H .™m na  Pb H.s AHo.bo VWm C³M Vmn›mZ na {d{^ÐZ {ZUm̂™H. IwamH.m|
2)!6 )#6 )%6 )'6 )) VWm *! {›J m {b87"3 OmœM H.s JB̂0 nr8 hmBnmoWobo›g ›| ereo H.s LC&! H.mo )%8*$
{›J m {bQ>a7" VWm C³M Vmn›mZ Ho. gœ™moOZ ›| )$8"! {›J m {bQ>a7" nm™m J™m0 C³M gmœÃVm na {dfm„VVm
na gobo{Z™› 2Se3 VWm Se-NPs na AmYm[aV EH. AÐ™ AÏÙ™Z ›| h›Zo Se H.s KmVH. gmœÃVm 2LC&!3
H.m {ZYmˆaU {H.™m Am–a ™h nm™m {H. Bgo nr8 hmBnmoWobo›g ›|  Se VWm 2LC&!3 ›| H .›e: &8#* VWm $8*(

{M¿ #8$*8 nœJm{gAg hmBnmonWmÞ›g na gobo{Z™› Am–a go7EZnr ™w‰V Amhma H.m *' KœQ>mo H.s Ebgr &!6 H–.Q>mbog6
EgAmoS>r {Jb6 EšnoaoQ>oQ> E{›Zmo Q¨>mÐg‹.aog Am–a Ebm{ZZ E{›Zmo Q¨>mÐg‹.aog na Ó^md
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{›J m {bQ>a7" nm™m J™m0 h›Zo Se VWm Se-NPs H.s {d{^ÐZ gmœÃVmAm| ›| Am¥„grH.maH. 2OmaUH.mar3 šQ¨>–g6
Ð™yamoQ¨>mœg{›Q>a EœOmB›m| VWm AÐ™ H.mo{eH.s™ O–d7amgm™{ZH. {deofVmAm| H.m ̂ r AÏ™™Z {H.™m h–0 ™Hš.V Am–a
{Jb H.s amoJdš¾V 2{hšQ>mon–Wmobm¥Or3 H.m ̂ r AÏÙ™Z {H.™m J™m Am–a Bg›| ~…S>m d–Hw.Amob6 „bmBS>r gyOZ6 ‹.moH.b
JbZ VWm BœQ>apšQ>{e™b AmoS>o›m6 ™Hš.V ›| g…S>Z VWm ÓmW{›H. bm›oÞbm 2n¿3 E{n{W{b™› VWm {ÎVr™H.
bm›oÞbm ›| H.{bŸJ O–go H.Bˆ n[adVˆZ nmE JE0 dVˆ›mZ AÏ™™Z ™h ÓšVm{dV H.aVm h– {H. Q¨>og V¾dm| H.s C³M
gmœÃVm XmoZm| hr Ý.nm| ›| 2AH.m~ˆ{ZH. VWm Z–Zmo Ý.n ›|3 {dfm„VVm C¾nÐZ H.a gH.Vr h–0 

Period of
exposure
(h)

R2

Value
LC50 

(mg L-1)

95 % confidence
interval

S-value
Safe
level

Intercept Slope

Lower Higher

24 0.78 91.70 89.29 98.22

1.04 24.48

-5.07 0.09

48 0.88 88.20 86.65 91.12 -6.53 0.12

72 0.76 86.55 85.11 88.68 -12.01 0.20

96 0.87 84.93 83.48 86.40 -15.63 0.25

Treated with 340C Temperature

24 0.75 99.93 91.95 111.23

1.14 20.19

-0.41 0.02

48 0.85 87.59 85.78 91.35 -14.60 0.21

72 0.87 84.78 82.79 86.74 -13.26 0.21

96 0.79 83.10 80.80 84.61 -14.36 0.24

� ��

Vm{bH.m #8"" n|Jm{g™g hmBnmonWmÞ›g Ho. gœM™Z ›š¾™w Xa 2Ebgr &!3 Am–a gœM™r ›š¾™w Xa 2/3 AHo.bo
grgm 2nr~r3 Ho. AbJ7AbJ gmœÃVm Am–a *' KœQ>o H.s Ad{Y Ho. {bE Vmn›mZ 2$%! go83
Ho. gœ™moOZ ›| gm›Zo AmBˆ h–
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OZOmVr™ Cn7™moOZm 2TSP3 Ho. ^mJ Ho. Ý.n ›| gœgmYrZ hrZ Jar~ {H.gmZm| H.s AmOr{dH.m ›| gwYma
bmZo Ho. Ó™moOZ go {Obm ZÐX†a~a H.s Vhgrb Zdmnwa Ho. {d{^ÐZ Jmœdm| ›| IoV ‹.gbm| d ~mJdmZr ‹.gbm|6
newYZ d nmoÞQ̈>r6 ›mp¾š™H.s Am–a EH.sHš.V Hš.{f ÓUmbr ›| CÐZV Óm–Ímo{JH.s hšVjonm| go Ow…S>r J{V{d{Y™mœ MbmBŸ
JBŸ0 Am{Xdmgr {H.gmZm| H.mo {dVaU Ho. {bE {ZØZ{bpIV AmXmZm| H.s IarX H.s gw{dYm ÓXmZ H.s JBˆ : amonU
gm›J r 2YmZ ~rO6 S–̈>JZ ‹.b H.qQ>J6 D.VH. gœdYˆZ Ho.bm nm–Yo6 ~odrH.m¥Zˆ ~rO6 Ò™mO ~rO6 {›Mˆ ~rO6 AÐ™
gpÖO™m| Ho. ~rO36 CdˆaH.6 H.sQ> ZoQ>6 nbdma nona6 nmoÞQ¨>r qnOao6 MyOo6 nmoÞQ¨>r Amhma6 dmQ>agˆ6 ‹.sS>agˆ6
{dQ>m{›Z I{ZO {›lU6 ~H.[a™mœ6 AmBˆE›gr AmœJw{bH. ›N>{b™mœ6 ›N>br Amhma6 ‹.sS> noboQ>mBOgˆ VWm
J mBp½Sœ>J ›erZ|6 AmBg ~m¥„g6 EoaoQ>gˆ6 E„gogarO Ho. gmW nm¥da {Q>bgˆ6 ›šXm {d�bofU {H.Q>6 ~h† CX§Xo�™r™
H.ÐQ>oZa6 {›ÞH. H–.Z6 ‹.sqS>J ~Ho.Q§>g6 Hš.{f šÓo™a6 H.ØnmošQ> C¾nmXZ BH.mB™mœ6 VWm AÐ™ {d{dY dšVwEœ0 Hw.b
Mma Ó{ejU H.m™ˆH .›m| Am–a N>: Adga Xm–am| H.m Am™moOZ {H.™m J™m0 CÐZV Óm–Ímo{JH.s hšVjonm| go Mmdb
2'7"! Q>Z ho87"3; JÐZm 2%!7(& Q>Z EH.…S>7"3; Ò™mO 2#&7#) Q>Z ho87"3; Ho.bm 2"&6!!!7 #(6!!!
{H.J m8 EH.…S>7"3; ~o~r H.m¥Ẑ 2% Q>Z EH.…S>7"3; X‡Y 2Am–gV "!)7")) {bQ>a ›mh7"3; VWm ›N>br 2> #!!!
{H.J m8 ho87"3 H.m C³MVa C¾nmXZ9{dnUZ ™mo°™ CnO hm{gb H.s JBˆ0 Am{Xdmgr {H.gmZm| H.s AmOr{dH.m
gwYma Ho. {bE AhmVm CÍ› Ho. Ý.n ›| ~H.ar nmbZ VWm {H.MZ JmS}>qZJ Ho. Ý.n ›| S¨–>JZ ‹.b H.s IoVr ›|
CÐZV Óm–Ímo{JH.s hšVjon {H.E JE0 

IoV ‹.gbm| ›| CÐZV Óm–Ímo{JH.s hšVjon
jo¿ Ho. {bE Cn™w„V CÐZV Mmdb C¾nmXZ Óm–Ímo{JH.s H.m Am¥Z7‹.m›̂ ÓXêZ H.aZo Ho. {bE OZOmVr™

Cn7™moOZm Ho. VhV ZÐX†a~a 2›hmamŒQ¨>3 H.s Zdmnwa VmbwH.m Ho. {^ÐZ7{^ÐZ Jmœdm| Ho. "!! go ^r A{YH.
Am{Xdmgr {H.gmZm| H.mo MwZm J™m0 {H.gmZm| H.mo Mmdb {H.š› BÐÃm™Zr VWm ‹w.bo g›špÏX Ho. EMdmBˆdr ~rO
{dV[aV {H.E JE0 g^r bm^mpÐdVm| H.mo Cd̂aH. {~ Ho.Q§>g H.s Amny{V̂ H.s JB̂0 Óm–Ímo{JH.s H.mo ghr VarHo. go AnZmZo
Ho. {bE {H.gmZm| H.mo Am¥Z7‹.m›ˆ Ó{ejU ^r {X™m J™m0

11JÐZm ›| Ob Ó^mdr ‹.gb C¾nmXZ Óm–Ímo{JH.s11 na {H.gmZ ^mJrXmar ÓXeˆZ H.s ™moOZm V–™ma H.s
JBˆ Am–a CgH.s MMmˆ {H.gmZm| Ho. gmW H.s JBˆ0 Zdmnwa VmbwH.m ›| n[a™moOZm jo¿ ›| "' Jmœdm| 2JS>mS>6
~maXrnmS>m6 ^maSw>6 H–.Zmbm6 {Vbmga6 ›hbH.mSw>6 gdaQ>6 XodbrnmS>m6 dXemVam6 {MVdr6 H.moÞS>m6 H.aÐOr
~rHo.6 ^mdao6 {nØnamZ6 ›wJYZ Am–a dKbmnmS>m3 go "!! go ^r A{YH. bm^mpÐdVm| H.mo MwZm J™m0 Ó{ejU6
Ó¾™oH. {H.gmZ Am–a {H.gmZm| Ho. g›yh Ho. gmW Amngr ~mVMrV H.aHo. JÐZm ‹.gb H.s ~wdmBˆ Am–a Ó~œYZ ›|
h†Bˆ ÓJ{V H.s bJmVma {ZJamZr H.s JBˆ0 MwZo JE A{YH.mœe {H.gmZm| Zo {S¨>n qgMmBˆ ÓUmbr Ho. gmW amonU H.s
CÐZV VH.ZrH.m| H.mo AnZm™m0 

{H.gmZm| Ho. IoVm| ›| Ójo¿ {Xdg H.m Am™moOZ 
Zdmnwa ›| OZOmVr™ Cn7™moOZm Ho. VhV g›rnšW Jmœdm|9jo¿ Ho. {H.gmZm| H.mo 11Mma gy¿r™ Mmdb

C¾nmXZ Óm–Ímo{JH.s11 na {H.gmZ ̂ mJrXmar ÓXêZ {XImZo Ho. {bE {XZmœH. # ZdØ~a6 #!"' H.mo Zdmnwa VmbwH.m
Ho. ›wJYZ Jmœd ›| 1Mmdb na {H.gmZ Ójo¿ {Xdg1 H.m Am™moOZ {H.™m J™m {Og›| {d{^ÐZ Jmœdm| Zm›V:
›wJYZ6 JS>mS>6 gdaQ>6 Hw.H.amZ6 {nØnamZ6 dKmbnmS>m6 ZJPar6 ^maSw> VWm H.aÐOr IwXˆ Ho. "&! go A{YH.
{H.gmZm| Zo ^mJ {b™m Am–a MMmˆ H.aHo. AnZo {dMma aIo0 g›rnšW Jmœdm|9jo¿ Ho. {H.gmZm| H.mo 11JÐZm ›| Ob
Ó^mdr ‹.gb C¾nmXZ Óm–Ímo{JH.s11 na {H.gmZ ^mJrXmar ÓXeˆZ {XImZo Ho. {bE Zdmnwa VmbwH.m Ho. H.aÐOr
~rHo. Jmœd ›| 11JÐZm na {H.gmZ Ójo¿ {Xdg11 H.m Am™moOZ {H.™m J™m {Og›| {d{^ÐZ Jmœdm| Zm›V: H.aÐOr
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IyXˆ6 {MVdr6 dXš¿m6 ›hbH.mSw>6 ̂ maSw>6 {nØnbm6 H.moÞS>m6 {nØnaZ VWm ~moH.bPa go "&! go A{YH. {H.gmZm|
Zo ^mJ {b™m Am–a MMmˆ Ho. ›mÏ™› go AnZo {dMma ÓH.Q> {H.E0 Bg H.m™ˆH .› go ~…S>r gœ®™m ›| {H.gmZm| ‹.gb
H.m Xm–am H.aZo Am–a AnZo {dMmam| H.mo ÓH.Q> H.aZo H.m ›m–H.m {›bm Am–a Bggo n[a™moOZm jo¿ Ho. {H.gmZm| Ho.
~rM Ob Ho. Ó^mdr Cn™moJ Ho. ~mao ›| OmJÝ.H.Vm C¾nÐZ H.aZo ›| ^r ›XX {›br0 

2H.3 2I3

{M¿ $8"8 Mmdc ÓXeˆZ IoVm| H.s {ZJamZr Edœ JÐZm ‹.gc na {H.gmZ Ójo¿ {Xdg H.m Am™moOZ

~mJdmZr ‹.gbm| ›| CÐZV Óm–Ímo{JH.s hšVjon
‹.bXma Edœ gÖOr ‹.gbm| ›| CÐZV Óm–Ímo{JH.s hšVjonm| H.mo bmJy H.aZo go Zdmnwa VmbwH.m Ho. Jmœdm| ›|

dm™ag ›w„V D.VH. gœdYˆZ Ho.bm 2{H.š› J –½S> Z–Zo36 a~r Ò™mO 2{H.š› ̂ r›m {H.aZ3 Am–a nN>oVr Iar‹. Ò™mO
2{H.š› ^r›m ep„V3 H.s IoVr AnZmZo H.mo ~b {›bm0 {XZmœH. "& ‹.adar6 #!"( H.mo O–Z BauJoeZ6 ObJmœd
{Obm ›| ÓogrOZ ‹.m{›ŸJ VWm gy‚› qgMmB̂ ÓUm{b™m|6 Hš.{f C¾nmXm| Edœ D.VH. gœdŶZ nm–Ym| H.s IoVr go gœ~œ{YV
Adga Xm–ao Am™mo{OV {H.E JE0 ~mJdmZr ‹.gbm| ›| CÐZV Óm–Ímo{JH.s hšVjonm| Ho. {H .™mÐd™Z go Ow…S>r
J{V{d{Y™m| H.m {dšVma {H.™m J™m0 {H.MZ JmS}>qZJ AWdm AhmVm ‹.m{›ŸJ Ho. {bE Am{Xdmgr {H.gmZm| H.mo S¨–>JZ
‹.b H.qQ>J9~mbdšj ^r {dV[aV {H.E JE0

2H.3 2I3

{M¿ $8#8 Ho.cm ÓXeˆZ IoVm| H.s {ZJamZr Edœ Am{Xdmgr {H.gmZm| H.m Adga Xm–am

AhmVm nmoÞQ¨>r ÓXeˆZ BH.mB™m| H.s šWmnZm 
N>moQ>o Edœ ^y{›hrZ Am{Xdmgr {H.gmZm| {deofH.a ›{hbm g›yhm| H.m M™Z Bg hšVjon Ho. {bE {H.™m J™m0

Zdmnwa Vhgrb Ho. Jmœdm| ›| Am{Xdmgr {H.gmZm| H.mo #! {J[aamO MyOm| Ho. gmW "&! ‹–.~ rHo.{Q>S> nmoÞQ¨>r qnOao
~mœQ>o JE0 BZ g^r {H.gmZm| H.mo nmoÞQ¨>r Amhma6 ‹.sS>gˆ VWm dmQ>agˆ ^r ÓXmZ {H.E JE0 n{j™m| Ho. Ó~œYZ Ho.
~mao ›| $!! bm^mpÐdV {H.gmZm| Ho. {bE {XZmœH. "% ‹.adar6 #!"( H.mo Ó{ejU H.m™ˆH .› H.m Am™moOZ {H.™m
J™m0 
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2H.3 2I3

{M¿ $8$8 AhmVm nmoÞQ¨>r Ó~œYZ Ho. ~mao ›| Am{Xdmgr {H.gmZm| H.mo Ó{ejU Edœ qnOam|6 Amhma Edœ nmoÞQ¨>r n{j™m| H.m {dVaU
~H.ar nmcZ BH.mB™m| H.s šWmnZm

~H.ar nmbZ BH.mB™m| H.s šWmnZm
Zdmnwa Edœ YS>Jmœd Am{Xdmgr jo¿m| go Am{Xdmgr {H.gmZm| Ho. AmOr{dH.m C¾WmZ Ho. {bE ~H.ar nmbZ

BH.mB™mœ šWm{nV H.s JBŸ0 Zdmnwa VWm YS>Jmœd Vhgrb Ho. {d{^ÐZ Jmœdm| ›| EH. Za ~H.am Am–a Mma ›mXm ~H.[a™m|
Ho. gmW Hw.b %% ~H.ar nmbZ ÓXeˆZ BH.mB™mœ šWm{nV H.s JBŸ0 {XZmœH. '7) ›mMˆ6 #!"(; *7"" ›mMˆ6
#!"(; #!7## ›mMˆ6 #!"( Am–a #$7#& ›mMˆ6 #!"( H.mo Ho.EZnr new{M{H.¾gm {dkmZ H.m¥boO6 {eadb
›| ~H.[a™m| Ho. d–km{ZH. Ó~œYZ Ho. ~mao ›| Hw.b "(( Am{Xdmgr {H.gmZm| Ho. {bE Mma Ó{ejU H.m™ˆH .› Edœ
Adga Xm–ao Am™mo{OV {H.E JE0

{M¿ $8%8 Am{Xdmgr {H.gmZm| H.mo ~H.[a™m| H.m {dVaU

{M¿ $8&8 Am{Xdmgr {H.gmZm| Ho. {bE ~H.ar nmbZ Ó{ejU H.m Am™moOZ

›mp¾š™H.s ›| CÐZV Óm–Ímo{JH.s hšVjon 
Zdmnwa VmbwH.m Ho. N>: Jmœdm| Zm›V: H.aÐOr6 ^mo›mS>rnmS>m6 ~moanmS>m6 O›Vmbd6 Mm–H.s Am–a {MVdr H.m

M™Z AmBˆE›gr ObOrd nmbZ Ho. {bE {H.™m J™m0 Bp½S>™Z ›oOa H.mÒgˆ 2IMC3 AmœJw{bH. ›N>br 2AmH.ma
&7' J m›3 H.mo ‹.m›ˆ9›mp¾š™H.s Vmbm~m| 2^½S>maU gKZVm 9 "!6!!!9ho83 ›| ^½S>m[aV {H.™m J™m0 Jmœdm|
Zm›V: H.aÐOr6 ^mo›mS>rnmS>m6 ~moanmS>m6 Mm–H.s Am–a {MVdr ›| A›mo{Z™m O–go Ob JwUd¾Vm n–am›rQ>am| H.mo XOˆ
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{H.™m J™m0 ›N>br Vmbm~m| na {H.E JE AZwgœYmZ Ho. n[aUm›šdÝ.n AZwHy.bV› Ob JwUd¾Vm Am–a ÒbdH.
ÓmB›ar C¾nmXH.Vm H.mo ~…T>mdm {›bm0 A›mo{Z™m šVa H.s amoH.Wm› H.aZo Ho. {bE Vmbm~ ›| {gÞda Z–Zmo
nm{Qˆ>H.Þg Ho. gmW {OAmobmBQ> 2pšQ>b~mBQ>3 Q¨>–ÒS> H.m Ó™moJ {H.™m J™m0 Bggo Vmbm~ ›| ~h† AO–{dH. VWm
O–{dH. šQ¨>–gm| ›| H.›r bmZo VWm gmW hr C³MVa ›N>br C¾nmXZ hm{gb H.aZo ›| ›XX {›br0

{M¿ $8'8 ›mp¾š™H.s J{V{d{Y™m| na Adga Xm–am Edœ Ó{ejU H.m™ˆH .›

{XZmœH. "(7") {gVØ~a6 #!"' H.mo 11Am{Xdmgr {H.gmZm| H.s AmOr{dH.m gwYma Ho. {bE ›mp¾š™H.s
Edœ newYZ ›| nmof{UH. Ó~œYZ11 na Ó{ejU H.m™ˆH .› MbmE JE {OZ›| Zdmnwa VmbwH.m Ho. Jmdm| Ho. #!!
Am{Xdmgr {H.gmZm| Zo ^mJ boH.a bm^ CR>m™m0 ‹.m›ˆ Vmbm~ V–™ma H.aZm6 Ob JwUd¾Vm Ó~œYZ6 Vmbm~m| ›|
CdˆarH.aU6 {ZH.Q>dVu hoMoar go AmBˆE›gr ~rOm| H.s IarX6 ‹.sqS>J VWm nmofU6 nH.…S> Edœ nH.…S> CnamÐV
Óm–Ímo{J{H.™mœ6 ›N>br ›mH}.qQ>J Am–a EH.sHš.V Hš.{f 7 ObOrd nmbZ na {H.gmZm| H.mo Ó{ejU ÓXmZ {H.™m J™m0
{XZmœH. #& ›mMˆ6 #!"( Hš.{f {dkmZ Ho.ÐÃ6 Zdgmar ›| ZÐX†a~ma {Obo H.s Zdmnwa Vhgrb Ho. $) Am{Xdmgr
{H.gmZm| Ho. {bE ›N>br Edœ PtJm nmbZ Am–a CZHo. Ó~œYZ na Adga Xm–ao H.s ß™dšWm H.s JBˆ0

BgHo. Abmdm6 {XZmœH. #' ›mMˆ6 #!"( H.mo Zdmnwa Vhgrb ›| ›¾š™ Amhma ‹.m›wˆboeZ V–™ma H.aZo
na EH. Ó{ejU H.m™ˆH .› H.m Am™moOZ {H.™m J™m {Og›| bJ^J "!! Am{Xdmgr {H.gmZm| Zo ^mJ {b™m0
Ó{V^mJr {H.gmZm| Zo EH.sHš.V Hš.{f 7 ObOrd nmbZ Ho. g‹.b {H .™mÐd™Z go Ow…S>r {dÍ›mZ OZOmVr™ Cn7
™moOZm J{V{d{Y™m| go ÓmÒV ß™mnH. bm^ÓX Ó^md Ho. ~mao ›| AnZr Iwer ÓH.Q> H.s0  

Am{Xdmgr {H.gmZm| Ho. ~rM ‹.m›ˆ AmXmZm| H.m {dVaU
Am{Xdmgr {H.gmZm| Ho. ~rM {d{^ÐZ Hš.{f AmXmZm| H.m {dVaU {H.™m J™m Am–a gmW hr Adga Xm–ao Edœ

Ó{ejU H.m™ˆH .› Am™mo{OV {H.E JE0 Zdmnwa VmbwH.m ›| Am™mo{OV {d{^ÐZ H.m™ˆH .›m| ›| {H.gmZm| H.mo BZ Hš.{f
AmXmZm| H.m {dVaU S>m¥8 hrZm J{dV>6 ›mZZr™ gmœgX6 ZÐX†a~ma; S>m¥8 {dO™ Hw.›ma J{dV>6 ›mZZr™ {dYm™H.6
›hmamŒQ¨> Am–a Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ VWm S>m¥8
Ho.8Ho.8 Hš.ŒUmZr6 AÏ™j6 Q>rEgnr H.s ›m–OyXJr ›| {H.™m J™m0

� ��

{M¿ $8(8 ›mZZr™ gmœgX6 ZÐX†a~ma Edœ {ZXoeH.6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Îmam {H.gmZm| H.mo Hš.{f
AmXmZm| H.m {dVaU
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^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr H.s ›oam Jmœd ›oam Jm–ad Q>r› Îmam gm›mÐ™
g›š™mAm| O–go H.s Ob H.s H.›r6 g…S>H|.6 new amoJ6 Hš.{f dšVwAm| H.s ›mH}.qQ>J6 qgMmBˆ6 ›šXm JwUd¾Vm VWm
ZB̂ Óm–Ímo{J{H.™m| na gyMZm H.s nhMmZ H.s JB̂0 Hš.{f go Ow…S>o ›wX§Xm| ›| em{›b Wo : H.› dfm̂6 gyIm6 Ob bdUVm6
Ob ^½S>maU Q>—H. H.s AZwnbÖYVm6 Ob ^½S>maU Q>—H. Ho. {bE gpÖgS>r6 JÐZm Hy.S>m7H.aH.Q> H.mo ObmZm6
C³MVa {Q>ba ›š¾™wXa VWm JÐZm noS>r H.s H.›Va JÐZm CnO Am–a CdˆaH.m| H.m A¾™{YH. Edœ AgœVw{bV
Cn™moJ6 g›š™mJ šV ›šXmEœ6 Iam~ Ob {ZH.mgr6 ›šXm ›| gmo{S>™› H.s ›m¿m Edœ bdUVm6 JwUd¾Vm ~rO
CnbÖYVm6 ~ma7~ma Edœ Ý.H.7Ý.H.H.a gyIm6 ‹.m›ˆ C¾nmX H.m ‹.gbmo¾Va Edœ ^½S>maU6 nmofH. V¾d H.{›™mœ0
Hw.b {›bmH.a6 g^r {MpÐhV Jmœdm| 2Imoa6 Hw.goJmœd6 amoQ>r6 qhJmUr JmS>m6 {S>H.gb6 gmoZH.gdmS>r6 H.ZmS>dmS>r6
dmH.s6 ObHo.dmS>r6 gmœKdr6 H.mØ~bo�da6 nUXao6 nmßhUodmS>r6 ›ZmnmdmS>r6 ~obdmœS>r6 amjgdmS>r6 ~amS>Jmœd
XJS>r6 bmH.S>r6 {ZØ~moS>r6 {eÐXodmS>r6 ~moar Am–a H.OmS>3 ›| ›oam Jmœd ›oam Jm–ad H.m™ˆH .› Ho. AœVJˆV Hw.b
{›bmH.a $% Xm–ao {H.E JE0 nyao dfˆ Ho. Xm–amZ AZoH. nmašn[aH. Edœ ÓXeˆZ Am™mo{OV {H.E JE {OZ›| "$*$
{H.gmZm| Zo ^mJ boH.a bm^ CR>m™m0 BgHo. Abmdm6 BZ AœJrHš.V Jmœdm| ›| %" Jmo{Š>™mœ9BÐQ>a‹o.g ~–R>Ho. ^r
Am™mo{OV H.s JBŸ {OZ›| (!" {H.gmZm| H.mo em{›b {H.™m J™m; ' Ó{ejU H.m™ˆH .›m| ›| "%( {H.gmZm| H.mo
Ó{ejU {X™m J™m; Hw.b #&! {H.gmZm| H.mo "&( ›mo~mBb nam›eˆ godmEœ ^oOr JBŸ0  

AZoH. OmJÝ.H.Vm H.m™ˆH .›m| H.m Am™moOZ {H.™m J™m Am–a {H.gmZm| H.mo ›amR>r ^mfm ›| gm{h¾™ CnbÖY
H.amH.a ÓYmZ›œ¿r ‹.gb ~r›m ™moOZm; ›šXm šdmšÂ™ H.mS>̂ ™moOZm; Ob H.s H.›r dmbo jo¿m| Ho. {bE EH. {dH.Þn
Ho. Ý.n ›| S–̈>JZ ‹.b6 gyIm H.mb Ho. Xm–amZ AZma H.m Ó~œYZ6 qgKr ÓOZZ6 nmoÞQ¨>r Edœ ›doer Ó~œYZ Ho. ~mao
›| OmZH.mar ÓXmZ H.s JB̂0 BZ H.m™̂H .›m| ›| Hw.b "$%% {H.gmZm| Zo ̂ mJ {b™m0 am´™ Hš.{f {d^mJ; Hš.{f {dkmZ
Ho.ÐÃ6 ~mam›Vr; J–a gaH.mar gœJR>Zm| 2NGOs3; ZmWgZ ‹.m›̂a ÓmoS§>™yga H.ØnZr; new nmbZ {d^mJ; šWmZr™
amOšd {d^mJ Am–a VmbwH.m Hš.{f A{YH.mar Ho. gmW gØnHˆ. {H.E JE 0 ›oam Jmœd ›oam Jm–ad Q>r› Îmam {H.gmZm|
Ho. ~rM ‹.gbm| Ho. {d{dYrH.aU Ho. ~mao ›| {H.gmZm| ›| OmJÝ.H.Vm H.m gšOZ {H.™m J™m0 BZ {df™m| ›| em{›b
Wo : Ob H.s H.›r dmbo jo¿m| ›| S̈–>JZ ‹.b Edœ S̈>›pšQ>H. H.s IoVr; ›hmamŒQ>̈ gaH.ma H.s Ob™w„V {edma šH.s›;
gœgmYZ Cn™moJ XjVm d n™mˆdaUr™ JwUd¾Vm H.mo ~…T>mZo Ho. {bE gœa{jV Hš.{f; JÐZm ‹.gb Ho. Hy.S>m7
H.aH.Q>9‹.gb An{eŒQ> H.mo ObmZo go amoH.Zm; AmOr{dH.m gwajm Ho. {bE ~mJdmZr ‹.gbm|6 newYZ6 nmoÞQ¨>r
Edœ ›mp¾š™H.s H.mo em{›b H.aVo h†E EH.sHš.V Hš.{f ÓUmbr; newAm| ›| Q>rH.mH.aU; EH.sHš.V nmofH. V¾d Ó~œYZ;
O–{dH. IoVr; ›šXm H.s OmœM na AmYm[aV nmofH. V¾d AZwÓ™moJ; šd: šWmZo  Ob gœajU Ho. {bE Vmbm~ V–™ma
H.aZm; ZmerOrd Edœ amoJ Ó~œYZ; Ó^mdr Ob Ó~œYZ Ho. {bE gy‚› qgMmBˆ aUZr{V™mœ; ›¾š™ ~rO C¾nmXZ
d Ó~œYZ; ‹.gbmo¾Va JwUd¾Vm Ó~œYZ Edœ {dnUZ 0 

{ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Îmam Bg H.m™ˆH .› Ho. AœVJˆV MbmBˆ
Om aht J{V{d{Y™m| H.s {Z™{›V {ZJamZr H.s JBˆ0 {ZXoeH. ›hmoX™ Zo {eÐXodmS>r Jmœd H.m Xm–am {H.™m Am–a dhmœ

2H.3 2I3
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›w®™V: {Z™mˆV Ó™moOZ Ho. {bE AœJya d AZma H.s IoVr go Ow…S>o {H.gmZm| Ho. g›yhm| Ho. gmW našna ~mVMrV
H.s JBˆ0 {ZXoeH. ›hmoX™ Zo Ob H.s H.›r dmbo jo¿m| Ho. {bE EH. j›Vmerb ‹.gb Ho. Ý.n ›| S¨–>JZ ‹.b Ho.
~mao ›| ^r ~mVMrV H.s6 O–gm {H. Bg›| AœJya Am–a AZma H.s VwbZm ›| AnojmHš.V H.› qgMmBˆ H.s OÝ.aV hmoVr
h–0 Bg ‹.gb H.s IoVr H.mo ~…T>mdm XoZo Ho. {bE ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ›| EH.
{Xdgr™ Ó{ejU H.m™ˆH .› d Adga Xm–ao H.s ß™dšWm H.s JBˆ {Og›| #$ Jmœdm| Ho. Hw.b "") {H.gmZm| H.mo
bm^ nh†œMm0  

2J3 2K3

2M3 2N>3

{M¿ %8"8 2H.3 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ›oam Jmœd ›oam Jm–ad Ho. VhV AœJrHš.V Jmœdm| Ho.
{H.gmZm| Ho. gmW ~mVMrV H.aVo h†E 2I3 Oc H.s H.›r dmco jo¿m| Ho. {cE S¨–>JZ ‹.c IoV H.m Adga Xm–am6  2J6
K6 M6 N>3 {H.gmZ gœJmoœ>r Edœ {‹.ÞS> {Xdg

� ��
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gœšWmZ Óm–Ímo{JH.s Ó~œYZ BH.mBˆ 2ITMU3 
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ ›| gœšWmZ Óm–Ímo{JH.s Ó~œYZ BH.mBˆ 2ITMU3 H.s

šWmnZm H.s JBˆ Vm{H. gœšWmZ Îmam {dH.{gV {d{^ÐZ Óm–Ímo{J{H.™m| Am–a ~m–pÏXH. gØnXm A{YH.ma 2IPR3 go
Ow…S>o ›wX§Xm| H.m Ó~œYZ {H.™m Om gHo.0 gœšWmZ ›| gœšWmZ Óm–Ímo{JH.s Ó~œYZ g{›{V 2ITMU3 g~go ~…S>r {ZUˆ™
H.aZo dmbm {ZH.m™ h– Omo {H. AmBˆQ>rE›™y H.s J{V{d{Y™m| H.mo XoIVm h–0 gœšWmZ Óm–Ímo{JH.s Ó~œYZ BH.mBˆ Îmam
Óm–Ímo{J{H.™m| H.m Ó~œYZ Edœ hšVmœVaU Am–a {H.gmZ g›wXm™ VH. CZHo. Ógma H.mo g›pÐdV {H.™m OmVm h–0 

CX§Xo]™ 
• ^maVr™ Hš.{f AZwgœYmZ n[afX Ho. {Xem{ZX}em| VWm g›™7g›™ na ^mHš.AZwn Îmam {bE JE {H.gr AÐ™

Óemg{ZH. AWdm Zr{VJV {ZUˆ™ H.m AZwnmbZ H.aVo h†E gœšWmZ šVa na g^r ~m–pÏXH. gØnXm 2IP3
gœajU6 aI7aImd6 hšVmœVaU Am–a ß™mgm™rH.aU go Ow…S>o ›m›bm| H.mo AmJo ~…T>mZm; 

• ~m–pÏXH. gØnXm A{YH.ma 2IPR3 Ho. ~mao ›| OmJÝ.H.Vm C¾nÐZ H.aZm; 

• Óm–Ímo{J{H.™m| Ho. ß™mdgm™rH.aU H.s gw{dYm ÓXmZ H.aZm; 

• Óm–Ímo{JH.s {dH.mg Edœ Hš.{f Óm–Ímo{J{H.™m| Ho. ß™mdgm™rH.aU hoVw CÍ{›™m| Îmam Cn™mo{JVm ›| VoOr bmZm; 

• gœšWmZ Ho. šQ>m‹. H.mo nydˆ AmQ>ˆ gMˆ9noQ>oÐQ> gMˆ H.s gw{dYm ÓXmZ H.aZm; 

• Hš.{f Óm–Ímo{J{H.™m| go Ow…S>o gm{h¾™ H.m gœH.bZ H.aZm Edœ Cgo XšVmdoOr Ý.n ÓXmZ H.aZm 

gœšWmZ Óm–Ímo{JH.s Ó~œYZ BH.mBˆ 2ITMU3 H.s J{V{d{Y™mœ 
• BH.mBˆ Îmam gœšWmZ H.s Amoa go ›wØ~Bˆ nœOrH.aU H.m™mˆb™ ›| noQ>oÐQ>6 Q¨>oS>›mHˆ.6 H.m¥nramBQ>6 nmXn ÓOZH.

A{YH.ma Am–a ^m–Jmo{bH. gœHo.V Ho. Ý.n ›| Óm–Ímo{J{H.™m| H.m nœOrH.aU H.am™m OmVm h–0 

• BH.mBˆ6 {d{^ÐZ AmBˆnrAma ›wX§Xm| go Ow…S>r CÐ›wIVm VWm gœšWmZ Ho. AZwgœYmZ H.{›ˆ™m| d d–km{ZH.m| H.mo
OmZH.mar ÓXmZ H.aZo ›| g{H .™ Ý.n go H.m™ˆaV h–0 

• ^mHš.AZwn Ho. AÐ™ gœšWmZm| Ho. gmW gh™moJ H.aHo. AmBˆnrAma OmJÝ.H.Vm H.m™ˆH .›m| H.m Am™moOZ H.aZm0 

• AmBˆnrAma Edœ Hš.{f Óm–Ímo{JH.s go Ow…S>o gm{h¾™ H.m gœH.bZ Edœ XšVmdoOrH.aU H.aZm0 

Ó›wI CnbpÖY™mœ
gœšWmZ Óm–Ímo{JH.s Ó~œYZ g{›{V

2ITMC3 H.m JR>Z {XZmœH. & A„Vy~a6
#!"' H.mo AmBˆnr EœS> Q>rE› BH.mBˆ6 ^maVr™
Hš.{f AZwgœYmZ n[afX6 ZBˆ {XÞbr Ho.
{Xem{ZX}em| Ho. AZwgma {H.™m J™m0 gœšWmZ
Óm–Ímo{JH.s Ó~œYZ g{›{V H.s nhbr ~–R>H. H.m
Am™moOZ {XZmœH. ( A„Vy~a6 #!"' H.mo
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ
gœšWmZ ›| {H.™m J™m0 ™h {ZUˆ™ {b™m J™m
{H. gœšWmZ Ho. bmoJmo {Og›| gœšWmZ Ho.

{M¿ &8"8 {XZmœH. ( A„Vy~a6 #!"' H.mo ^mHš.AZwn 7 amŒQ¨>r™
AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ›| AmBˆQ>rE›gr H.s ~–R>H.
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C¾nmX Am–a godmEœ em{›b hm|6 H.mo loUr $" Edœ %% Ho. VhV Q¨>oS>›mHˆ. Ho. Vm–a na ›hm{Z™œ¿H.6 noQ>oÐQ>6 {S>OmBZ
Edœ Q¨>oS>›mHˆ. H.m™mˆb™6 ›wØ~Bˆ ›| nœOrHš.V H.am™m OmE 0

Bg jo¿ Ho. {bE Cn™w„V ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Îmam {dH.{gV j›Vmerb
Óm–Ímo{J{H.™m| H.s nhMmZ ß™mdgm™rH.aU Ho. {bE H.s JBˆ Omo {H. Bg ÓH.ma :7

{M¿ &8#8 S¨–>JZ ‹.b : AnK{Q>V Am–a Ob H.s H.›r dmbo jo¿m| Ho. {bE ‹.gb

~h†X§Xo�™r™ "SORF Machine" H.m Cn™moJ H.aHo.  JÐZm An{eŒQ> 2Hy.S>m H.aH.Q>3 H.m Ó^mdr Ó~œYZ
H.aHo. Am–a CÐZV noS>r Ó~œYZ ar{V™m| Ho. gmW noS>r JÐZm go bm^ÓXVm H.mo ~…T>mZm

{M¿ &8$8 Ry>œR> ~MV6 Am¥‹.7~–[aƒJ6 O…S> ÓyqZJ Am–a CdˆaH.m| H.s AmYmar™ IwamH. H.m šWmZZ

{M¿ &8%8 pšQ>pÐJœJ H–.Q>{‹.e6 hoQ>amonÐ™yšQ>g ‹.m¥{g{bg 2qgKr3 H.m ÓOZZ Edœ ~rO C¾nmXZ

›oam Jmœd 7 ›oam Jm–ad VWm OZOmVr™ Cn7™moOZm O–go gœšWmZ Ho. {d{^ÐZ AmCQ>[aM H.m™ˆH .›m| Ho.
›mÏ™› go {H.gmZm| Ho. ~rM ÓM{bV H.aZo Ho. {bE  BZ Óm–Ímo{J{H.™m| na gyMZm H.mo gœH.{bV {H.™m J™m6 Cgo
XšVmdoOr Ý.n {X™m J™m Am–a Bgo ÓH.m{eV H.am™m J™m0 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ
Ho. Q¨>oS>›mHˆ. Ho. nœOrH.aU hoVw AmdoXZ H.mo Q>¨oS>›mHˆ. a{OšQ¨>r H.m™mˆb™6 ›wØ~Bˆ ›| XOˆ H.am™m J™m0 11amob EœS>
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AMrd›oÐQ§>g Am¥‹. AmBˆQ>rE›™y11 na EH. VH.ZrH.s ‹.moÞS>a 2VH.ZrH.s ‹.moÞS>a gœ®™m "$3 H.mo ÓH.m{eV {H.™m
J™m0 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| {XZmœH. #& ›mMˆ6 #!"( H.mo 11›hmamŒQ¨>
Ho. AYˆ ewŒH. jo¿ ›| {H.MZ JmS}>qZJ Ho. Ý.n ›| S¨–>JZ ‹.b H.s IoVr H.mo Ómo¾gmhZ11 na {H.gmZ Ó{ejU Edœ
ÓXeˆZr H.m™ˆH .› Am™mo{OV {H.™m J™m {Og›| ^maVr™ Hš.{f AZwgœYmZ n[afX Ho. ›oam Jmœd 7 ›oam Jm–ad
H.m™ˆH .› Ho. {bE AœJrHš.V nwUo {Obo 2›hmamŒQ¨>3 H.s ~mam›Vr d BÐXmnwa VmbwH.m Ho. {d{^ÐZ Jmœdm| go "!! go
^r A{YH. {H.gmZm| Zo ^mJ {b™m0 Bg  H.m™ˆH .› H.mo gœšWmZ Ho. AÐ™ d–km{ZH.m| Ho. gmW {›bH.a ›hmamŒQ¨> ›|
S¨–>JZ ‹.b H.s IoVr H.mo ~…T>mZo Ho. {bE {XZmœH. ( A„Vy~a6 #!"' H.mo AmBˆQ>rE›gr ~–R>H. H.s AZwdVu H.madmBˆ
Ho. Ý.n ›| {H.™m J™m0 

{deofk nam›eˆ ~–R>H. 
~w{Z™mXr gw{dYmAm| Am–a AZwgœYmZ gw{dYmAm| H.mo {dH.{gV H.aZo ›| AnZo Ómaœ{^H. gmV dfˆ nwao hmoZo

Ho. gmW hr A~ ™h AZyR>m gœšWmZ ‹.gbm|6 newYZ VWm ›mp¾š™H.s ›| AO–{dH. šQ̈>–g na nyÛÝ.noU n[a™moOZmAm|
›| AnZo Ómaœ{^H. AZwgœYmZ H.mo {dšVm[aV H.aZo Ho. {bE nyar Vah go V–™ma h–0 Myœ{H. Hš.{f go Ow…S>m Ó¾™oH.
AZwgœYmZ gœšWmZ Bg nhby H.mo {deof ÓmW{›H.Vm Xo ahm h–6 Bg{bE ™h {ZUˆ™ {H.™m J™m Wm {H. nam›eˆ
~–R>H. Ho. ›mÏ™› go EH. amoS>›–n {dH.{gV H.aZo ›| d–km{ZH.m| Am–a {deofkm| Ho. ~rM EH. Jham nmašn[aH. gœ~œY
aIm OmE0 Bg{bE6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›|| {XZmœH. $!7$" OZdar6
#!"( H.mo EH. nam›eˆ ~–R>H. H.m Am™moOZ {H.™m J™m Vm{H. AÐ™ gœšWmZm| ›| {dÍ›mZ AO–{dH. šQ¨>–g
AZwgœYmZ6 AÐ™ gœšWmZm| H.s ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ go Anojm Am–a Ó{VHy.b
n™mˆdaU ›| {H.gmZm| Ho. H.Þ™mU Ho. {bE AO–{dH. šQ¨>–g Ó~œYZ Ho. gmPm b‚™ H.mo hm{gb H.aZo ›| {gZOu
šWm{nV H.aZo VWm XmohaonZ H.mo amoH.Zo Ho. {bE AZwgœYmZ gh™moJ hoVw gœ^m{dV Adgam| Ho. ~mao ›| OmZH.mar
hm{gb H.s Om gHo.0 Am™mo{OV ~–R>H. Ho. {df™ H.s ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ Ho.
A{YXoem| Ho. gmW {d{eŒQ> Ómgœ{JH.Vm Wr O–gm {H. gœšWmZ Ho. A{YXoem| ›| em{›b h— : AœVa7{df™r Edœ AœVa7
gœšWmZJV ™wp„V™m| Ho. ›mÏ™› go ~…T>r h†Bˆ Am–a {Q>H.mD. C¾nmXH.Vm6 ImÍ9Mmam JwUd¾Vm VWm ‹.m›̂ bm^ÓXVm
hoVw AmZwdœ{eH.6 O–d Óm–Ímo{JH.s™ VWm J–a 7 Óm–Ímo{JH.s™ Qy>Þg d gœa{jV Hš.{f {d{Y™m| Îmam ‹.gbm|6 newAm|6
›¾š™ Am–a gy‚›Ordm| Ho. AO–{dH. šQ¨>–g Ho. Ó~œYZ na ›yb^yV Edœ aUZr{VnaH. AZwgœYmZ H.aZm0 Bg Adga
na Am™mo{OV ~ oZ7šQ>m{›ŸJ g¿ ›| em{›b Wm : AO–{dH. šQ¨>–g n™mˆdaU H.mo g›PZo Ho. Ó™mgm| H.mo ‹.moH.g

{M¿ &8&8 AO–{dH. šQ¨>–g Ó~œYZ na ~o Z7šQ>m¥{›ŸJ g¿ H.m Am™moOZ
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H.aVo h†E H.Bˆ {df™m| ›| {deofkm| Îmam ÓšVw{VH.aU; B¾™mXr {df™m| na gœdmX {H.™m J™m0 šQ¨>–g Ho. Ó{V
AZwHy.bZ ›| gwYma bmZo Ho. {bE ™wp„V™mœ Edœ Óm–Ímo{J{H.™m| Ho. AZwHy.bZ hoVw Zr{VJV gh™moJ0 Bg H.m™ˆH .›
›| CX§KmQ>Z Edœ g›mnZ g¿ g{hV Hw.b nmœM g¿ em{›b Wo0 VrZ AÐ™ g¿m| H.mo gmW7gmW Mbm™m J™m
{OZ›| {deofkm| Ho. VrZ g›yhm| ™Wm ÓmHš.{VH. gœgmYZ Ó~œYZ; ‹.gb Edœ ~mJdmZr {dkmZ VWm new d
›mp¾š™H.s {dkmZ H.mo em{›b {H.™m J™m0 Ó¾™oH. g¿ ›| EH. gœ{jÒV ›h¾dnyUˆ ZmoQ> gØ~moYZ Wm0 CgHo. ~mX
gœ{jÒV ÓšVw{VH.aU Edœ {dšVšV MMmˆ H.s JBˆ0 Bg ~–R>H. ›| gœšWmZ Ho. Ó{V^m{J™m| g{hV bJ^J %!
Ó{V^m{J™m| Zo ^mJ {b™m0 ~–R>H. Ho. Xm–amZ6 MMmˆ ›| AO–{dH. šQ¨>–g AZwgœYmZ6 AO–{dH. šQ¨>–g Ho. Ó~œYZ hoVw
Óe›Z Edœ AZwHy.bZ {dH.Þnm| ›| ÓmW{›H.VmAm| Am–a ^mdr AZwgœYmZ Edœ {ejm H.s {Xem Ho. Ó{V {deof
CÐ›wIVm Xr JBˆ0

EœQ>aÓmBO [agmogˆ ÒbmqZJ 2BˆAmanr3 Ó{ejU
BˆAmanr {deofk S>m8 E8Ho.8 Mm–~o hoS>7Hœ.Ò™yQ>a EÒbrHo.eZ6 ̂ mHš.AZwn7^maVr™ Hš.{f gmœp®™H.s AZwgœYmZ

gœšWmZ6 ZBˆ {XÞbr H.s ›XX go EœQ>aÓmBO [agmogˆ ÒbmqZJ 2BˆAmanr3 go Ow…S>o Hw.N> n[aMmbZ gœ~œYr ›wX§Xm|
H.mo hb H.aZo Ho. {bE AmBˆgrEAma7ZoeZb BœšQ>rQ>ÚyQ> Am¥‹. E{~™mo{Q>H. šQ¨>–g ›–ZoO›|Q>6 ~mam›Vr ›| " *7
#% OZdar6 #!"( Ho. Xm–amZ N>h {XZ H.m Ó{ejU H.m™ˆH .› Am™mo{OV {H.™m J™m0 ›oO~mZ BœšQ>rQ>ÚyQ> šQ>m‹.
Edœ n{“M›r jo¿ Ho. & AbJ7AbJ AmBˆgrEAma gœšWmZm| Ho. Hw.b ") Ó{V{Z{Y™m| Zo Cnamo‰V Ó{ejU ›|
^mJ {b™m0 BZ & gœšWmZm| ›| ^mHš.AZwn7amœ¨>r™ AœJya AZwgœYmZ H|.Ã6 nyUo6 ^mHš.AZwn7Ò™mO Edœ bhgwZ
AZwgœYmZ {ZXoemb™6 nwUo6 ^mHš.AZwn7nwŒn AZwgœYmZ {ZXoemb™6 nwUo6 ^mHš.AZwn7amœ¨>r™ AZma AZwgœYmZ
H|.Ã6 gmobmnwa Am–a ^mHš.AZwn7H.nmg Óm–Ímo{JH.s AZwgœYmZ gœšWmZ6 ›wœ~Bˆ em{›b Wo0

H.m™Ĥ .› ›| Mma Ó›wI ›m¥S>Úyb O–go doVZ Am–a {d¾V6 Amny{V ̂lšœIbm Ó~œYZ 2EggrE›36 ›mZd gœgmYZ
Ó~œYZ 2EMAmaE›Eg3 Am–a n[a™moOZm Ó~œYZ em{›b Wo0 H.m™ˆH .› ›| AÐ™ C{ÞbpIV ›m¥S>Úyb Ho. gmW7
gmW H.›ˆMmar hšVmœVaU6 H.›ˆMmar šd™œ godm6 Nw>Q§>Q>r gœVwbZ g›m™moOZ6 gm›mÐ™ boOa 2OrEb3 H.mo doVZ
nmopšQ>œJ6 ImVm Óm{ÒV 2agrX| em{›b36 n[agœn{ÒV nœOrH.aU6 gm›mÐ™ IXmZ 2OZˆb g{hV3 Ó{d{œ>™mœ36
~OQ> AnbmoqS>J6 IarX H.s ›mœJ6 šdV: {Z›mˆU6 IarX AmXoe na H.a bJmZo6 IarX AmXoe Ho. pIbm‹. agrX
{Z›mˆU6 AmBQ>› {ZarjU9{dVaU6 d–km{ZH. n[a™moOZmAm| Ho. {bE Amanrnr {Z›mˆU Am–a n[a™moOZm ~OQ> ›|
Ódoe H.aZm0 MMmˆ Ho. {df™m| H.mo ÓmW{›H.Vm XoZo Ho. {bE H.›ˆMmar Ho. AmœVam{™H. Ó{V{H .™mEœ BH.Q§>R>m H.s JBˆ
Am–a BgHo. AZwgma H.m™ˆH .›  g›m™mo{OV {H.™m J™m0 nhbo Cn™moJH.VmˆAm| H.mo BˆAmanr Ho. g~go ~w{Z™mXr H.m™m]
Ho. gmW noe {H.™m J™m Wm Am–a CÐZV Cn™moJH.VmˆAm| Ho. {bE H.Bˆ gœXoh ^r gm‹. H.a {XE JE Wo0 H.m™ˆH .›
Ho. AœV ›| Ó{V^m{J™m| go ^r Ó{V{H .™m EH.¿ H.s JBˆ Wr0

� ��
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'8 nwašH.ma Edœ ›mÐ™Vm

• S>m¥8 Ho.8Ho.8 Hš.ŒUmZr H.mo {XZmœH. %7& OyZ6 #!"' H.mo amŒQ¨>r™ {dkmZ AH.mX›r ›| ‹o.bmo Am¥‹. {X ZoeZb
AH.mX›r Am¥‹. gmBÐg|g nwašH.ma ÓXmZ {H.™m J™m0 

{M¿ '8"8 S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 7 ‹o.bmo Am¥‹. {X ZoeZc AH.mX›r Am¥‹. gmBpÐgO

• S>m¥8 ÓemÐV Hw.›ma hÐOJr Zo {XZmœH. #% 7 #( {gVØ~a6 #!"' H.mo ^mHš.AZwn 7 amŒQ¨>r™ D.œQ> AZwgœYmZ
Ho.ÐÃ 2NRCC36 ~rH.mZoa6 amOšWmZ ›| Am™mo{OV ^mHš.AZwn OmoZb IobHy.X Ó{V™mo{JVm 2np�M›r OmoZ3
›| EH. šdUˆ nXH. 2#!! ›rQ>a Xm–S>36 EH. aOV nXH. 2%!! ›rQ>a Xm–S>3 Am–a EH. H.mœš™ nXH. 2"&!!
›rQ>a Xm–S>3 OrVm0

{M¿ '8#8 #!! ›rQ>a Xm–…S> ›| šdUˆ nXH. ÓmÒV lr ÓemœV Hw.›ma hÐOJr

• S>m¥8 S>r8S>r8 ZmœJao Zo {XZmœH. "& 7 ") A„Vy~a6 #!"' H.mo ̂ mHš.AZwn 7 ̂ maVr™ Hš.{f AZwgœYmZ gœšWmZ
2IARI36 ZBˆ {XÞbr ›| Am™mo{OV AœVamˆŒQ¨>r™ ~–R>H. Edœ (dt ^maVr™ ~mJdmZr H.mœJ og #!"( ›| AnZo nona
11BÐ‹§.by™oÐg Am¥‹. ÒbmœQ> J moW aoJwboqQ>J Ho.›rH.Þg Am¥Z [aH.dar [ašnmoÐg Qy> dm¥Q>abm¥qJJ BZ Amo{Z™Z11
Ho. {bE gdˆloŠ> nmošQ>a nwašH.ma ÓmÒV {H.™m0
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dm{fˆH. Ó{VdoXZ
#!"'7"(

• S>m¥8 ™moJo�da qgh Zo {XZmœH. "! 7 "$ ZdØ~a6 #!"' H.mo ^mHš.AZwn 7 EZ~rEgEg EœS> Eb™ynr6 ZmJnwa
›| 11š›mQ>ˆ Hš.{f Ho. {bE EH.sHš.V ^y{› Cn™moJ {Z™moOZ 7 {Q>H.mD. ^y{› Ó~œYZ Ho. {bE EH. EOoÐS>m11 na
Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ Ho. Xm–amZ AnZo nona 11BØn–„Q> Am¥‹. šn|Q> dm¥e EœS> H .mqnJ {g‰d|g BZ
H.ÐdOˆZ Am¥‹. ~–aZ ~gmpÞQ>H. J –dobr b–½S> BZQy> H.ÞQ>rdoeZ11 Ho. ÓšVw{VH.aU Ho. {bE gdˆloŠ> nmošQ>a
nwašH.ma ÓmÒV {H.™m0

• S>m¥8 ™moJo�da qgh Zo {XZmœH. ) 7 "! {XgØ~a6 #!"' H.mo ^mHš.AZwn 7 Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ
gœšWmZ 2ICAR - CIARI3 ›| 11Obdm™w n[adVˆZ AZwHy.bZ Edœ O–d {d{dYVm : AmOr{dH.m gwajm Ho. {bE
BH.mobm¥{OH.b {Q>H.mD.nZ Edœ gœgmYZ Ó~œYZ11 na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| AnZo AZwgœYmZ nona
11S¨–>JZ ‹ y.Q> : dœS>a H .m¥n ‹.m¥a {S>J o{S>S> EœS> dmQ>a šH.mgˆ E[a™mO11 Ho. {bE gdˆloŠ> ›m–{IH. ÓšVw{VH.aU
nwašH.ma ÓmÒV {H.™m0

• S>m¥8 Eg8Ho.8 ~b H.mo Egmo{gEeZ Am¥‹. EJ mo ›oQ>oamobm¥{OšQ§>g6 AmUœX H.s H.m™ˆH.mar n[afX H.m gXš™
›ZmoZrV {H.™m J™m0

• S>m¥8 ZraO Hw.›ma Zo {XZmœH. ' OyZ6 #!"' H.mo ^mHš.AZwn 7 Ho.ÐÃr™ ›¾š™ {ejm gœšWmZ 2ICAR -

CIFE36 ›wØ~Bˆ ›| dfˆ #!"&7"' Ho. {bE dfˆ H.m gdˆloŠ> ÓH.meZ nwašH.ma hm{gb {H.™m0 

• S>m¥8 ZraO Hw.›ma H.mo „br{ZH.b Ð™y{Q¨>eZ EœS> S>m™Q>o{Q>„g6 Bˆgr Ð™y{Q¨>eZ6 BœQ>aZoeZb OZˆb Am¥‹.
EJ rH.ÞMab gmBÐg VWm ‹y.S> Q>–„Zmobm¥Or6 BœQ>aZoeZb OZˆb Am¥‹. S¨>J [agMˆ EœS> Q>–„Zmobm¥Or Ho. {bE
gØnmXZ ›½S>b H.m gXš™ MwZm J™m0

• S>m¥8 Ama8Eb8 Mm–Yar Zo {XZmœH. "& 7 "( ‹.adar6 #!"( Ho. Xm–amZ nœ{O›6 Jmodm ›| 11{Q>H.mD. Óm–Ímo{J{H.™m|
Edœ g›J  ™wp„V™m| Ho. ›mÏ™› go Hš.{f ›| ÓJ{V11 na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r ›| AZwgœYmZ nona erfˆH.
11BZmodoeZ EœS> šH.mon BZ g›a ›wœJ~rZ H.ÞQ>rdoeZ ‹.m¥a gšQ>oZo~b S>m™ßhgu{‹.Ho.eZ Am¥‹. ewJaHo.Z H .m¥qnJ
{gpšQ>› BZ noZrZgwba BœS>r™m11 Ho. {bE gdˆloŠ> ›m–pIH. ÓšVw{VH.aU nwašH.ma ÓmÒV {H.™m0

{M¿ '8$8 S>m¥ Ama Eb Mm–Yar 7 gdˆloŠ> ›m–{IH. ÓšVw{V nwašH.ma

• lr ™y8E›8 {~Q>bm Zo {XZmœH. #" 7 #$ OZdar6 #!"( Ho. Xm–amZ Eg8Ho.8 Hš.{f {d�d{dÍmb™6 ~rH.mZoa
›| 11Obdm™w AZwHy.b bdUr™ Hš.{f : {Q>H.mD. AmOr{dH.m gwajm7#!"( na Am™mo{OV &d| amŒQ¨>r™ go{›Zma
›| gdˆloŠ> nmošQ>a nwašH.ma ÓmÒV {H.™m0 

� ��



60

(8 gØnHˆ. Edœ gh™moJ

AZwgœYmZ gœšWmZ AZwgœYmZ gh™moJ Ho. {cE {MpÐhV jo¿

^mHš.AZwn7^maVr™ Hš.{f AZwgœYmZ gœšWmZ 2ICAR-

IARI36 ZBˆ {XÞbr; Hš.{f {dkmZ Ho.ÐÃ6 ›mboJmœd;
^mHš.AZwn7EZ~rEAmBˆE›6 ›D.; ^mHš.AZwn7
grAmBˆE‹.AmaAmBˆ6 ~–aH.nwa; ^mHš.AZwn7amŒQ¨>r™ AœJya
AZwgœYmZ Ho.ÐÃ 2ICAR-NRCG36 nwUo; IISc ~œJbwÝ.   

• gyIm g{hŒUwVm Ho. {bE gy‚›Ordm| H.s nhMmZ

^mHš.AZwn7Ho.ÐÃr™ ›¾š™ {ejm gœšWmZ 2ICAR-CIFE36
›wØ~Bˆ; ^mHš.AZwn7grAmBˆE‹.AmaAmBˆ6 ~–aH.nwa 

• ›mp¾š™H.s Edœ ObOrd nmbZ ›| AO–{dH. VWm O–{dH.
šQ¨>–g Ó~œYZ 

E›nrHo.dr6 amh†ar • gœa{jV Hš.{f 
• e–j{UH. H.m™ˆH .› Edœ šZmVH.mo¾Va AZwgœYmZ ›| gh™moJ 
• ›m¥S>Zˆˆ Qy>Þg H.m Cn™moJ H.aHo. ‹.gb C¾nmXH.Vm H.m

AmZwdœ{eH. gœdYˆZ 

^mHš.AZwn7^maVr™ ›šXm {dkmZ gœšWmZ6 ^monmb • JÐZm AmYm[aV ‹.gbMH . ÓUmbr ›| gœa{jV Hš.{f 

^mHš.AZwn7grAmBˆAmagr6 ›oaR> • Xogr Edœ gœH.a Zšb Ho. ›do{e™m| ›| Vmn šQ¨>–g ÓWrZ
OrZ H.s AmZwdœ{eH. ~h†Ý.nVm H.m AÏ™™Z 

^mHš.AZwn7amŒQ¨>r™ nmXn AmZwdœ{eH. gœgmYZ Ö™yamo
2ICAR-NBPGR36 ZBˆ {XÞbr 

• gyIm VWm C³M Vmn›mZ šQ¨>–g g{hŒUwVm Ho. {bE Joh‡œ6
H.m¥›Z ~rZ Am–a ›yœJ OZZÃß™ H.s šH .rqZJ 

{ZH .m6 ^mHš.AZwn7grAmaAmBˆS>rE6 h–Xam~mX • ›šXm Z›r šQ¨>–g Ho. Ó{V g{hŒUwVm hoVw g›bjUr XbhZ 

^mHš.AZwn7EZ~rEAmBˆE›6 ›D. ZmW ^œOZ • ~h† Am¥{›„g ™wp„V™m| H.m Cn™moJ H.aHo. bdU g{hŒUw
OrdmUw H.m H.m™ˆnaH. bjUdUˆZ Am–a ‹.gbr™ nm–Ym| ›|
bdU šQ¨>–g Ho. CÐ›ybZ hoVw BZH.m XmohZ 

^mHš.AZwn7^maVr™ XbhZ AZwgœYmZ gœšWmZ 2ICAR-

IIPR36 H.mZnwa Edœ nœOm~ Hš.{f {d�d{dÍmb™6 bw{Y™mZm 
• ›yœJ OZZÃß™ H.s šH .rqZJ 

Mm–Yar MaU qgh h[a™mUm Hš.{f {d�d{dÍmb™6 {hgma;
amOšWmZ Hš.{f {d�d{dÍmb™ 2RAU36 ~rH.mZoa;
E›nrHo.dr6 amh†ar 

• gyIm g{hŒUwVm9C¾VaXm™r JwUm| Ho. {bE °dma OZZÃß™
H.s šH .rqZJ 

^mHš.AZwn7^maVr™ gmo™m~rZ AZwgœYmZ gœšWmZ6 BÐXm–a • gyIm g{hŒUwVm Ho. {bE gmo™m~rZ OZZÃß™ H.s šH .rqZJ 

^mHš.AZwn7AmBˆAmBˆS>ÖÞ™y EœS> ~rAma6 H.aZmb • gyIm Edœ C³M Vmn›mZ šQ¨>–g g{hŒUwVm Ho. {bE Joh‡œ
OZZÃß™m| H.s šH .rqZJ 

^mHš.AZwn7^maVr™ gmo™m~rZ AZwgœYmZ gœšWmZ 2ICAR-

IISR36 BÐXm–a; {XÞbr {d�d{dÍmb™6 ZBˆ {XÞbr 
• gmo™m~rZ ›| gyIm VWm Vmn šQ¨>–g g{hŒUwVm Ho. {bE

RNAi Edœ VIGS

drEg~rQ>r6 ~mam›Vr • O–d Óm–Ímo{JH.s Edœ Z–Zmo Óm–Ímo{JH.s AmYm[aV AZwgœYmZ
H.m™ˆH .› 

Q>rgr H.m¥boO6 ~mam›Vr • nm–Ym|9›¾š™ šQ¨>–g Óe›Z ›| gyIm9Ob JwUd¾Vm9
bdUVm {H .™m{d{Y™m| na ‹.moH.g H.aVo h†E gh™moJm¾›H.
AZwgœYmZ 

���
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dm{fˆH. Ó{VdoXZ
#!"'7"(

)8 ÓH.meZ

gœšWmZ ÓH.meZ
^JV6 Ho.8nr86 ~b6 Eg8Ho.6 qgh6 dmBˆ86 nmoVoH.a6 Eg6 gmhm6 Eg6 aVZHw.›ma6 nr6 dm¥H.Mm–ao6 Or8gr8 Edœ

{›Ðhmg6 nr8Eg8 2#!"(30 B‹o.„Q> Am¥‹. [aS§>™yšS> nrEAma Am¥Z J moW EœS> ‹.moQ>moqgWo{Q>H. B‹.s{g™oÐgr
Am¥‹. gmo™mJrZ OrZmoQ>mBÒg6 OZˆb Am¥‹. EJ mo›oQ>oamobm¥Or6 "* : "7*8

Jmo{dÐXgm›r6 dr86 a–Zm6 Eg8Ho.86 Om¥Oˆ6 nr86 Hw.›ma6 E›86 amUo6 Oo6 {›Ðhmg6 nr8Eg8 Edœ {dQ§>R>b6 Ho.8nr8Ama8
2#!"(30 ‹œ.„eZb EœS> ‹.m™bmo{OZo{Q>H. S>mBd{gˆQ>r Am¥‹. H.ÞQ>rdo~b amBOmo~–„Q>r[a™b BÐS>mo‹.mBQ§>g
Am¥‹. gmoaK› 2gmoaK› ~mB„ba 2Eb83 ›moBœM30 E½Q>m¥Zr d–Z {b™ydZhm¥H.6 ""! 2(3 : *#&7*%$8 

Hw.›ma6 E›86 a–Zm6 Eg8Ho.86 Jmo{dÐXgm›r6 dr86 qgh6 E8Ho.86 Mm–Yar6 Ama8Eb6 amUo6 Oo8 Edœ {›Ðhmg6 nr8Eg8
2#!"(30 Egr{›boQ§>g ›mo~rbmBOoeZ6 šQ>o~b H–.Zmonr Q>oØÓoMa EœS> E„gÓoeZ Am¥‹. E„gn|eZ
šQ>–{~bmB´g J –Z d–Q> BZ ßhrQ> H.ÞQ>rdma bmoH.7" AœS>a {S>‹.a–ÐQ> gm¥™b ›m¥BšMa H.ÐS>reÐg6 ~moQ>o{ZH.b
šQ>S>r6 &) : "%

Hw.›ma6 EZ86 AØ~mgœH.a6 Ho.86 Hš.ŒUmZr6 Ho.8Ho.86 JwÒVm6 Eg8Ho.86 ^yfU6 Eg8 Edœ {›Ðhmg6 nr8Eg8 2#!"'30
E„™yQ> Q>m¥„gr{gQ>r6 ~m™moHo.›rH.b EœS> {hšQ>mon–Wmobm¥{OH.b [ašnmoÐg Am¥‹. BÐS>mogÞ‹.m¥Z BZ M–ZmoO
M–ZmoO 6 BH.moQ>m¥„grH.mobm¥Or EœS> BZdm™aZ›oÐQ> go‹§.Q>r6 "$" : (*7))8

Hw.›ma6 EZ86 AØ~mgœH.a6 Ho.86 Hš.ŒUmZr6 Ho.8Ho.86 Hw.›ma6 nr86 A®Va6 E›8Eg86 ^yfU6 Eg8 Edœ {›Ðhmg6
nr8Eg8 2#!"'30 S>m™Q>ar nm™arS>m¥p„gZ nmoQ>oÐQ>r™oQ§>g W›ˆb Q>moboaoÐg6 hrQ> em¥H. ÓmoQ>rZ EœS> ÓmoQ>o„Q>
AJoÐšQ> gobwba šQ¨>og Am¥‹. {›ÞH. {‹.e 2M–ZmoO M–ZmoO3 AœS> BÐS>mogÞ‹.m¥Z7BÐS>™yšS> šQ¨>og6 {‹.e EœS>
eob{‹.e BØ™yZmobm¥Or6 && : %!(7%""8

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 Hw.›ma6 nr86 Pm6 E8Ho.86 JwÒVm6 Eg8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 S>m™Q>ar
qOH. Ómo›moQ§>g ~m™mo Ho.›rH.b ÒbmšQ>r{gQ>r EœS> ÓmoQ>o„Q§>g {‹.e AJoÐšQ> ›ÞQ>rnb šQ¨>o{gg6 {‹.e EœS>
eob{‹.e BØ™yZmobm¥Or6 '# : ")%7"*%8

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 JwÒVm6 Eg8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 gobwba šQ̈>og EœS> {hšQ>mon–Wmobm¥{OH.b
Qy>Þg ™y´S> EO ~m™mo›mHˆ.gˆ BZ Amo[a™moH .mo{›g ›mogmØ~rH.g ‹.m¥a EgoqgJ ›oQ>b H.moÐQ>m{›ZoeZ6
BZdm™aZ›oÐQ>b Q>m¥„grH.mobm¥Or EœS> ‹.m›mˆH.mobm¥Or6 %* : "$(7"%(8 

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 ›rUm6 Ho.8Ho.86 JwÒVm6 Eg8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 Am¥„grS>o{Q>d EœS> gobwba
›oQ>m~m¥{bH. šQ¨>og Am¥‹. Amo[a™moH .mo{›g ›mogmØ~rH.g EO ~m™mo›mHˆ.gˆ BÐS>rHo.Q>gˆ Am¥‹. Q¨>–g Bbr›oÐQ>
H.moÐQ>m{›ZoÐQ§>g6 H.s›mog‹o.™a6 "(" : #'&7#(%8

›rUm6 Ho.8Ho.86 gm¥Q>u6 E8E›86 {~Q>bm6 ™y8E›86 Mm–Yar6 Ho.86 JwÒVm6 nr86 ÓVrH.6 E86 qgh6 S>r8nr86 Ó^m6 Ama86
gmh‡6 nr8Ho.86 JwÒVm6 dr8Ho.86 qgh6 EM8~r86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ {›Ðhmg6 nr8Eg8 2#!"(30 A~m™mo{Q>H.
šQ¨>og [ašnmoÐg EœS> ›mBH .mo~ ›r{S>E{Q>S> {›{Q>JoeZ BZ ÒbmÐQ§>g : {X Am¥{›„g šQ¨>–Q>rOrO6 ‹ .p½Q>™a BZ
ÒbmÐQ> gmBÐg6 ) 2"(#3 : "7#&8 

ndma6 Eg8Eg86 g´OZma6 ~r86 bmoZH.a6 dr8S>r86 Hw.amS>o6 EZ8nr86 H.X›6 E8Eg86 {Z›ˆbo6 E8dr86 ~ mhØUo6
E›8nr8 Edœ ~b6 Eg8Ho.8 2#!"'30 EgoqgJ EœS> {›{Q>J–qQ>J {X BØn–„Q> Am¥‹. hrQ> šQ¨>og BZ nmoÞQ¨>r6
ES>dmpÐgg BZ EZr›b EœS> doQ>oarZar gmBpÐgO6 % : $$#7$%"8



62

a–Zm6 Eg8Ho.86 Jmo{dÐXgm›r6 dr86 Hw.›ma6 E›86 qgh6 E8Ho.86 amUo6 Oo8 Edœ {›Ðhmg6 nr8Eg8 2#!"'30 {OZo{Q>H.
d–[a™oeZ BZ {‹.{O™mobm¥OrH.b [ašnmoÐg Am¥‹. ›yœJ~rÐg 2{dJZm ao{S>™oQ>m 2Eb83 {dbOoH.3 Qy> S¨>m¥Q>6
E„Q>m {‹.{O™mobm¥OrH.b ÒbmÐQ>6 $) : #'$8 

amUo6 Oo86 H.mboYmoÐH.a6 E›8Oo86 e›mˆ6 nr8gr8 Edœ qgh6 EZ8nr8 2#!"(30 BØÓyd›oÐQ> Am¥‹. gmÞQ> Q>moboaoÐg
BZ H .m¥n ÒbmÐQ§>g : B›{OŸJ6 Amn³™yˆZrQ>rO BZ ÒbmœQ> {‹.Zmo{›„g6 OZˆb Am¥‹. gm¥™b g–br{ZQ>r EœS>
dm¥Q>a ‰dm{bQ>r6 * 2"3 : %(7&#8 
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gwaoe Hw.›ma6 nr86 qgh6 dmBˆ86 dm¥H.Mm–ao6 Or8gr86 gœJrVm6 E86 Cfm Hw.›ma6 Ho.8 Edœ Mm–Yar6 dr8Ho.8 2#!"(30
nwšVH.7do{OQ>o~b ÓmogoqgJ EœS> ~m™moEp„Q>d H.ØnmCÐS§>g 2gØnmXZ : S>r8E›8 H.X›6 E›8 e›mˆ Edœ S>r8
H.m–a3 ›| 11~Ø~y eyQ§>g : ÓmogoqgJ6 d–Þ™y ES>reZ6 ~m™moEp„Q>d H.ØnmCÐS§>g6 ‹y.S> go‹.Q>r EœS> ›mH}.Q>
nmoQ>opÐe™b16 šQ>{S>™› Óog 2Bœ{S>™m3 Óm8 {b86 ZBˆ {Xér6 nrnr %&"7%)%8

dm¥H.Mm–ao6 Or8gr86 gwaoe Hw.›ma6 nr8 Edœ ›rUm6 Ho.8Ho.8 2#!"'30 nwšVH.7do{OQ>o~b ÓmogoqgJ EœS> ~m™moEp„Q>d
H.ØnmCÐS§>g 2gØnmXZ : S>r8E›8 H.X›6 E›8 e›mˆ Edœ S>r8 H.m–a3 ›| 11[agoÐQ> S>odbon›oÐQ> BZ ›eÝ.›
ÓmogoqgJ16 šQ>{S>™› Óog 2Bœ{S>™m3 Óm8 {b86 ZBˆ {XÞbr6 nrnr &!(7&$'8 

gØ›obZ H.m™ˆdš¾V9gmamœe 
~m~a6 Ama86 H.H.mS>o6 nr86 ZmœJao6 S>r8S>r86 Hw.›ma6 E›86 amUo6 Oo8 Edœ qgh6 dmBˆ8 2#!"'30 BH .rgoQ>6 h–Xam~mX

›| Obdm™w n[adVˆZ6 Ob6 Hš.{f Edœ ImÍ gwajm na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11S>ošgrHo.eZ
goÐgr{Q>{dQ>r Am¥‹. ‹.moQ>moqgWo{gg BZ godZ ‹ y.Q> H .m¥Òg11 na ÓšVw{VH.aU6 nrnr "!'8

~b6 Eg8Ho.86 nmoQ>oH.a6 Eg8dr86 dm¥H.Mm–ao6 Or8gr86 Mm–Yar6 Ama8Eb86 {›Ðhmg6 nr8Eg86 aVZHw.›ma6 nr8 Edœ
qgh6 EZ8nr8 2#!"'30 {XZmœH. #!7## {XgØ~a6 #!"' H.mo EJ mo„bmB›oQ> AZwgœYmZ Ho.ÐÃ6 V{›b
ZmSw> Hš.{f {d�d{dÍmb™6 H.mo™Ø~Qy>a Îmam Hš.{f ›m–g›{dkmZ na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r ›|
11H.a–„Q>amBOoeZ Am¥‹. šno„Q¨>b {g±oMa ~ošS> H .m¥n dm¥Q>a šQ¨>og EœS> ™rÞS> Óo{S>„eZ Am¥‹. ßhrQ> BZ
šH.m{gˆQ>r OmoZ Am¥‹. ›hmamŒQ¨>6 Bœ{S>™m116 nrnr "('8 

{~ÐX†›mYd6 EM86 Z™§™a6 EM86 Zm™a6 Ama8E›86 amUo6 Oo8 Edœ BgS>mBZ6 S>ÖÞ™y8 2#!"(30 {XZmœH. #"7#&
‹.adar6 #!"( H.mo BH .rg–Q>6 nmQ>oZMoÝ.6 h–Xam~mX ›| Am™mo{OV BÐQ>a S¨>mQ>7& ›| 11hrQ> Q>moboaoÐQ>
›yœJ~rÐg : hmon ‹.m¥a hmeˆ „bmB›oQ§>g116 nrnr "'8 
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{~Q>bm6 ™y86 ›rUm6 Ho.8Ho.86 gm¥Q>u6 E›86 Mm–Yar6 Ho.86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 ̂ mHš.AZwn7
grEgEgAmaAmBˆ6 H.aZmb ›| Obdm™w AZwHy.b bdUr™ Hš.{f na Am™mo{OV &d| amŒQ¨>r™ go{›Zma ›|
11AmBgmoboeZ EœS> H.a–„Q>amBOoeZ Am¥‹. ÒbmÐQ> J moW Ómo›moqQ>J h–bmoQ>moboaoÐQ> {›WmBbQ¨>m¥{‹.H. ~–„Q>r[a™m
EœS> am¥„g116 nrnr #"7#$8 

~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.86 g´OZma6 ~r86 Hw.›ma6 Eg8 Edœ ~b6 Eg8Ho.8 2#!"'30 {XZmœH. )7"!
{XgØ~a6 #!"' H.mo AœS>›mZ gmBÐg Egmo{gEeZ6 ^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ gœšWmZ
2ICAR-CIARI36 nmoQ>ˆ Öbo™a ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d {d{dYVm : AmOr{dH.m gwajm Ho.
{bE BH.mobm¥{OH.b {Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11B‹–.„Q>
Am¥‹. Q>oØÓoMa Am¥Z ~m¥S>r doQ>6 Am¥„grOZ H.ZOØneZ EœS> W›m}Q>moboaoÐg Am¥‹. E™a ~ rqXJ H–.Q>{‹.e
hrQ>amoÐ™yšQ>g ‹.m¥{g{bg 11 nrnr ""8

~ mhØUo6 E›8nr86 g´OZma6 ~r86 Hw.›ma6 EZ86 ndma6 Eg8Eg86 ~b6 Eg8Ho.8 Edœ Hš.ŒUmZr6 Ho.8Ho.8 2#!"(30
Obdm™w n[adVˆZ H.m AZwHy.bZ na "$dt Hš.{f {dkmZ H.mœJ og #!"(6 Wr› ÒÒE ›| 11ar™[aƒJ Q>oØÓoMa
B‹o.„Q§>g Am¥Z J moW6 ›gb ›m¥‹.m}bm¥Or EœS> OrZ E„gÓoeZ Am¥‹. {Q>bo{n™m Amo[a™moH .m¥{›g ›mogmpØ~H.g116
nrnr "#'8

Mm–Yar6 Ama8Eb86 H.mbo6 nr8E86 nm¥½S>Hw.bo6 Ama8Or86 Hw.›ma6 E›86 dm¥H.Mm–ao6 Or8gr86 ›rUm6 Ho.8Ho.86 Hš.ŒUmZr6
Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 {XZmœH. "&7"( ‹.adar6 #!"( H.mo nœ{O›6 Jmodm ›| {Q>H.mD.
Óm–Ímo{J{H.™m| Am–a g›J  ™wp„V™m| Ho. ›mÏ™› go Hš.{f ›| ÓJ{V na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r H.s š›m[aH.m
d gmamœe ›| 11BZmodoeZ EœS> šH.mon BZ g›a ›yœJ~rZ H.ÞQ>rdoeZ ‹.m¥a gšQ>oZo~b S>mBdgu{‹.Ho.eZ Am¥‹.
gwJaHo.Z H .m¥qnJ {gšQ>› BZ no{ZZgwba Bœ{S>™m116 nrnr '#8 

Mm–Yar6 Ama8Eb86 H.mbo6 nr8E86 nm½S>Hw.bo6 Ama8Or86 Hw.›ma6 E›86 dm¥H.Mm–ao6 Or8gr86 ›rUm6 {›Ðhmg6 nr8Eg86
gmhm6 Eg8 Edœ qgh6 EZ8nr8 2#!"(30 {XZmœH. ##7#' ZdØ~a6 #!"' H.mo ZBˆ {Xér ›| ^yI ›w„V
MwZm–Vr H.mo hm{gb H.aZo Ho. {bE ÓmHš.{VH. gœgmYZm|6 n™md̂aU6 D.Om ̂Am–a AmOr{dH.m gwajm Ho. {Q>H.mD.
Ó~œYZ hoVw gš™{dkmZ na Am™mo{OV MVwŴ AœVam̂ŒQ̈>r™ gš™{dkmZ H.mœJ og Ho. {dšVm[aV gmamœe ›| 11Ý.Q>
J moW EœS> Ho.Z ™rÞS> Am¥‹. a–Qy>Z gwJaHo.Z AœS>a {X H.Ø~mBÐS> B‹o.„Q> Am¥‹. šQ>~b eoqdJ6 Am¥‹.7~o[aƒJ6
Ý.Q> ÓyqZJ EœS> Òbog›oÐQ> Am¥‹. ~ogb S>moO Am¥‹. ‹.{Qˆ>bmBOgˆ {dX ga‹o.g [aQ>oÐeZ Am¥‹. Q¨>–e116 AœH.
$ : #!*7#"!8

Mm–Yar6 Ama8Eb86 {›Ðhmg6 nr8Eg86 dm¥H.Mm–ao6 Or8gr86 Hš.ŒUmZr6 Ho.8Ho.86 amOJmonmb6 dr86 Hw.›ma6 E›86 ›rUm6
Ama8Eb8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"' H.mo AœS>›mZ gmBÐg Egmo{gEeZ6
^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ gœšWmZ 2ICAR-CIARI36 nmoQ>ˆ Öbo™a6 AœS>›mZ d {ZH.mo~ma
Îrn g›yh ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d {d{dYVm : AmOr{dH.m gwajm Ho. {bE BH.mobm¥{OH.b
{Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV AœVamˆŒQ̈>r™ gØ›obZ ›| 11[ašnmoÐg Am¥‹. a–Qy>Z gwJaHo.Z
Qy> ‹.{Qˆ>bmBOa ZmBQ¨>moOZ EÒbrHo.eZ ›oWS§>g EœS> Q>̈–e ›–ZoO›oÐQ> Ó–p„Q>g BZ go›r Am[aS> Q¨>m¥{nH.b arOZ
Am¥‹. Bœ{S>™m116 nrnr "&$7"&%8 

Jmo{dÐXgm›r6 dr86 {Ó™m6 Or86 Ahoa6 Eb86 a–Zm6 Eg8Ho.86 Hw.›ma6 E›86 amUo6 Oo86 AÐZnyUmˆ6 Ho.8Eb86 {›Ðhmg6
nr8Eg8 Edœ {dQ§>R>b6 Ho.8nr8Ama8 2#!"(30 {XZmœH. #"7#& ‹.adar6 BH .rg–Q>6 nmQ>oZMoÝ.6 h–Xam~mX
›| BœQ>a S¨>m¥Q> & ›| 11amBOmo~–„Q>r[a™b BœS>mo‹.mBQ§>g H.ÐQ¨>rÖ™yQ> Qy> ›m¥BšMa šQ¨>og Q>moboaoÐg BZ goZogoÐQ>
OrZmoQ>mBn Am¥‹. gmoaK› 2gmoaK› ~mB„ba Eb8 ›moBœM3116 nrnr "&)

JwÒVm6 Eg8Ho.8 Edœ Hw.›ma6 EZ8 2#!"'30 {XZmœH. "'7"( {XgØ~a6 #!"' H.mo AmÐY  {d�d{dÍmb™6
{demImnQ>Z› ›| ObOrd nmbZ ›| hm{b™m ÓJ{V na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11›mBH .mo{~™b
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dm{fˆH. Ó{VdoXZ
#!"'7"(

bodmZ nmoQ>opÐe™oQ§>g ~m™moHo.›rH.b šQ>oQ>g6 {b{nS> Ómo‹.mBb EœS> {hšQ>mon–Wmobm¥{OH.b [ašnmoÐg BZ
gmB{ÓZg H.m{nˆ™mo ‹ .mBˆ E„nmo´S> Qy> g~bWgb S>moO Am¥‹. {‹.Ómo{Zb116 nrnr AmaEE7*&8 

H.mH.S>o6 nr86 ~m~a6 Ama86 Hw.›ma6 E›86 ZmœJao6 S>r8S>r86 qgh6 dmBˆ8 Edœ amUo6 Oo8 2#!"'30 {XZmœH. '7)
{XgØ~a6 #!"' H.mo Hš.{f {dkmZ {d�d{dÍmb™6 ~œJbwÝ. ›| nmXn H.m{™ˆH.s Ho. amŒQ¨>r™ gØ›obZ7
#!"' ›| 11Q>oØÓoMa goÐgrQ>r{dQ>r Am¥‹. ‹.moQ>moqgWo{gg BZ BbodZ ‹ y.Q> H .m¥Òg116 nrnr "!)8 

H.mH.S>o6 nr86 ~m~a6 Ama86 ZmœJao6 S>r8S>r86 Hw.›ma6 E›86 amUo6 Oo8 Edœ qgh6 dmBˆ8 2#!"'30 {XZmœH. )7"!
{XgØ~a6 #!"' H.mo OrHo.drHo.6 ~œJbwÝ. ›| nmXn H.m{™̂H.s Ho. amŒQ̈>r™ gØ›obZ7#!"' ›| 11goÐgrQ>r{dQ>r
Am¥‹. ‹.moQ>moqgWo{gg {gšQ>› Am¥‹. BbodZ ‹ y.Q§>g H .m¥Òg Qy> Q>oØÓoMa116 nrnr "!'8

Hš.ŒUmZr6 Ho.8Ho.86 ›rUm6 Ho.8Ho.86 Hw.›ma6 EZ86 Mm–Yar6 Ama8Eb86 amOJmonmb6 dr8 Edœ qgh6 EZ8nr8 2#!"'30
{XZmœH. "$7"& {XgØ~a6 #!"' H.mo „brZ An Bœ{S>™m6 H.mo™Ø~Qy>a6 V{›b ZmSw> Hš.{f {d�d{dÍmb™
VWm grAmagr7Ho.™a Îmam gœX‡{fV šWb gwYma na Am™mo{OV AœVam̂ŒQ̈>r™ gØ›obZ ›| 11BÐQ>rJ o{Q>S> EÓmoM
‹.m¥a EJ rH.ÞMab gm¥™b EœS> dm¥Q>a h–ÞW Egog›oÐQ> EœS> [a›o{S>™oeZ11 6 nrnr ""'8

Hš.ŒUmZr6 Ho.8Ho.86 ›rUm6 Ho.8Ho.86 gaH.ma6 ~r86 Hw.›ma6 EZ8 Edœ {›Ðhmg6 nr8Eg8 2#!"'30 {XZmœH. &7*
AÓ–b6 #!"' H.mo ^mHš.AZwn7^maVr™ Hš.{f AZwgœYmZ gœšWmZ 2ICAR-IARI36 ZBˆ {XÞbr6 AmBˆEb7
#* ›| ‹.gbm|6 šdmšÂ™ Edœ ÓmHš.{VH. n™m̂daU H.m gœajU H.aZo dmbo Hš.{f agm™Zm| na Am™mo{OV VšVr™
AœVamˆŒQ¨>r™ IUPAC gØ›obZ ›| 11~m™moQ>o„Zmobm¥{OH.b Qy>Þg Qy> BZh–Ðg ~m™mo{S>J oS>oeZ Am¥‹. na{ggQ>oÐQ>
Am¥J}{ZH. H.ØnmCÐS§>g116 nrnr %$8

Hš.ŒUmZr6 Ho.8Ho.86 Hw.›ma6 EZ86 gaH.ma6 ~r86 ›rUm6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"'30  {XZmœH. )7"!
{XgØ~a6 #!"' H.mo AœS>›mZ gmBÐg Egmo{gEeZ6 ^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ gœšWmZ
2ICAR- CIARI36 nmoQ>ˆ Öbo™a6 AœS>›mZ d {ZH.mo~ma ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d {d{dYVm
: AmOr{dH.m gwajm Ho. {bE BH.mobm¥{OH.b {Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV AœVamˆŒQ¨>r™
gØ›obZ ›| 11EÞ™w{›Zmo{g{bHo.Q§>g ~ošS> Z–ZmoH.Ønmo{OQ§>g ‹.m¥a BS>–{‹.H. šQ¨>og ao{g{b™oÐg BZ EJ rH.ÞMa
EœS> E¬.mH.ÞMa116 nrnr $(8

Hš.ŒUmZr6 Ho.8Ho.86 Hw.›ma6 EZ86 gaH.ma6 ~r86 ›rUm6 Ho.8Ho.86 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. "$7"&
{XgØ~a6 #!"' H.mo „brZ An Bœ{S>™m6 H.mo™Ø~Qy>a6 V{›b ZmSw> Hš.{f {d�d{dÍmb™ VWm grAmagr7
Ho.™a Îmam gœX‡{fV šWb gwYma na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11Z–Zmo ~m™mo[a›o{S>™oeZ Am¥‹.
ZmBQ¨>moOr{Z™g EœS> ~–„Q>r[a™b n–WmoOÐg BZ E¬.mH.ÞMa ™yqOJ {OAmobmBQ> ~ošS> Z–Zmo H.Ønmo{OQ>116
nrnr &"&8 

Hš.ŒUmZr6 Ho.8Ho.86 ›rUm6 Ho.8Ho.86 Hw.›ma6 EZ86 Mm–Yar6 Ama8Eb86 amOJmonmb6 dr8 Edœ qgh6 EZ8nr8 2#!"'30
{XZmœH. "$7"& {XgØ~a6 #!"' H.mo „brZ An Bœ{S>™m6 H.mo™Ø~Qy>a6 V{›b ZmSw> Hš.{f {d�d{dÍmb™
VWm grAmagr7Ho.™a Îmam gœX‡{fV šWb gwYma na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ Ho. H.m™ˆdšV ›|
11BÐQ>rJ o{Q>S> EÓmoM ‹.m¥a EJ rH.ÞMab gm¥™b EœS> dm¥Q>a h–ÞW Egog›oÐQ> EœS> [a›o{S>™oeZ116 nrnr ""'8

Hw.›ma6 E›86 qgh6 E8Ho.86 Jmo{dÐXgm›r6 dr86 Mm–Yar6 Ama8Eb86 Om¥Oˆ6 nr86 Ahoa6 Eb86 amUo6 Oo8 Edœ qgh6
EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"' Ho. Xm–amZ EZgrnrnr6 ™yEEg6 ~œJbwÝ. ›| 11H–.Zmonr
Q>oØÓoMa EœS> H–.Zmonr J rZZog Egmo{gE{Q>S> {dX grS> ™rÞS> Am¥‹. gmo™m~rZ J moZ BZ go›r Am[aS>
BZdm™aZ›oÐQ>116 nrnr &8 

Hw.›ma6 E›86 {ZpIb6 Ama86 ÓemÐV Hw.›ma6 EM86 qgh6 E8Ho.86 Ahoa6 Eb8 Edœ amUo6 Oo8 2#!"'30 {XZmœH.
&7' AJšV6 #!"' H.mo {~hma Hš.{f {d�d{dÍmb™6 g~m–a6 {~hma ›| nydu ^maV Ho. {bE XbhZ ›|
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Am¾› {Z^ˆaVm bmZo na Am™mo{OV amŒQ¨>r™ gØ›obZ ›| 11Bd–Þ™yeZ Am¥‹. H–.Zmonr Q>oØÓoMa EO E Q¨>–Q>
‹.m¥a S¨>m¥Q> Q>mobaoÐg BZ {MH.nr116 nrnr "&'7"&(8 

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 Hw.›ma6 nr8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. "'7"( {XgØ~a6 #!"' Ho.
Xm–amZ AmÐY  {d�d{dÍmb™6 {demImnQ>Z› ›| ObOrd nmbZ ›| hm{b™m ÓJ{V 2RAA #!"'3 na
Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11S>m™Q>ar qOH. ÓmoQ>o„Q§>g AJoÐšQ> šQ¨>og EœS> ›–ÐQ>oÐg BØ™yZmobm¥{OH.b
šQ>oQ>g BZ n—Jm{g™g hmBnmo‹§.Wm›g E„gnmo´S> Qy> ›ÞQ>rnb šQ¨>oggˆ11 nrnr AmaEE7')8 

›rUm6 Ho.8Ho.86 gm¥Q>u6 E8E›86 {~Q>bm6 ™y86 Mm–Yar6 Ho.86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH.
""7"# {XgØ~a6 #!"' H.mo Hš.{f H.m¥boO6 dgÐVamd ZmBH. ›amR>dmS>m Hš.{f {dÍmnrR>6 na^Zr ›|
{Q>H.mD. Hš.{f Ho. {bE nmXn šdmšÂ™ Ó~œYZ na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r ›| 11M–bopÐOO EœS> šQ¨>–Q>r{OO
‹.m¥a ›mBH .moÖg ›r{S>™o{Q>S> {›{Q>JoeZ Am¥‹. A~m™mo{Q>H. šQ¨>og BZ EJ rH.ÞMa116 nrnr ("8

ZmœJao6 S>r8S>r86 qgh6 dmBˆ86 gwaoe Hw.›ma6 nr86 ngmbm6 Ama86 Vdmao6 nr8~r86 amUo6 Oo86 {›Ðhmg6 nr8Eg8 Edœ
qgh6 EZ8nr8 2#!"(30 {XZmœH. "'7") ‹.adar6 #!"( H.mo h[a™mUm Hš.{f {d�d{dÍmb™6 {hgma ›|
{Q>H.mD. Edœ Obdm™w š›mQ>ˆ Hš.{f Ho. {bE Hš.{f BœOr{Z™[aƒJ na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r VWm Bœ{S>™Z
gmogm™Q>r Am¥‹. EJ rH.ÞMab BœOr{Z™[aƒJ Ho. &"d| dm{f̂H. gØ›obZ ›| 11B‹o.„Q> Am¥‹. nm{eˆ™b Ý.Q> OmoZ
S¨>mqBJ EœS> aoJwbo{Q>S> S>o{‹.{gQ> BauJoeZ W y ‹w.amo EœS> {S¨>n EœS> ›ÞMS> EœS> AZ7›ÞMS> H.ÐS>reÐg Am¥Z
™rÞS> EœS> S>ÖÞ™y™yBˆ Am¥‹. Q>mo›oQ>mo116 nrnr ")!8

amOJmonmb6 dr86 Hš.ŒUmZr6 Ho.8Ho.86 Mm–Yar6 Ama8Eb86 ~mbwgm›r6 E8 Edœ qgh6 EZ8nr8 2#!"'30   {XZmœH.
)7"! {XgØ~a6 #!"' H.mo AœS>›mZ gmBÐg Egmo{gEeZ6 ^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ
gœšWmZ 2ICAR-CIARI36 nmoQ>ˆ Öbo™a6 AœS>›mZ d {ZH.mo~ma ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d
{d{dYVm : AmOr{dH.m gwajm Ho. {bE BH.mobm¥{OH.b {Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV
AœVamˆŒQ¨>r™ gØ›obZ ›| 11~m™moH.a ‹.m¥a {›{Q>JoeZ Am¥‹. J rZhmCg J–g B›reZ EœS> BZh–Ðg›oÐQ> Am¥‹.
H .m¥n ÓmoS>„Q>r{dQ>r BZ EJ rH.ÞMa116 nrnr &!7&"8 

amOJmonmb6 dr86 qgh6 dmBˆ86 {›Ðhmg6 nr8Eg86 ~b6 Eg8Ho.86 amUo6 Oo86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8
2#!"(30 {XZmœH. #"7#% ‹.adar6 #!"( H.mo "$dt Hš.{f {dkmZ H.mœJ og6 Obdm™w š›mQ>ˆ Hš.{f ›|
11B‹o.„Q> Am¥‹. noao{Z™b ‹.moS>a H .m¥Òg Am¥Z J –dÞg86 {S>gBÐQ>rJ oeZ EœS> gm¥™b Óm¥nQ>uO BZ {X nm{ê™br
d–XS>ˆ ~–gmpÞQ>H. b–½S>116 nrnr #"*8 

amUo6 Oo86 {~ÐX†›mYd6 EM86 ZmOob6 Ho.86 Hw.›ma6 E›86 a–Zm6 Eg86 Jmo{dÐXgm›r6 dr86 hZOmJr6 nr86 {J[a6 Ama86
Zm™a6 Ama86 ~mgw6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"(30 {XZmœH. #"7#& ‹.adar6 #!"( H.mo BœQ>a
S¨>m¥Q>7&6 BH .rg–Q>6 nmQ>oZMoÝ.6 h–Xam~mX ›| 11Am¥ÒQ>r›mBqOJ hmBˆ W ynwQ> {‹.ZmoQ>mBqnJ ‹.m¥a ÓmoS>p„Q>d ™yO
Am¥‹. dm¥Q>a BZ ›yœJ~rZ EœS> {MH.nr 2gmBga E[a™oQ>› Eb8311 nrnr "#'8

amUo6 Oo86 Hw.›ma6 E›86 Hw.›ma6 nr8 Edœ ››Ý.Vm6 E›8 2#!"'30 {XZmœH. "#7") {XgØ~a6 #!"' H.mo
{gpØ›Q>6 ›–p„gH.m| ›| MVwWˆ AœVamˆŒQ¨>r™ nmXn {‹.ZmoQ>mBqnJ gœJmoŠ>r ›| 11{‹.ZmoQ>mBqnJ ‹.m¥a A~m™mo{Q>H.
šQ¨>og Q>moboaoÐg BZ H .m¥Òg : Bœ{S>™Z BZr{e™o{Q>ßg116 nrnr %*8 

amUo6 Oo8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"' H.mo OrHo.drHo.6 ~œJbwÝ. ›| nmXn H.m{™ˆH.s
na amŒQ¨>r™ gØ›obZ7#!"' ›| 11B›oqOJ gmBœQ>r{‹.H. {hÐQ§>g A~mCQ> ao{O{b™oÐg Qy> A~m™mo{Q>H. šQ¨>og
2ISHARAS3 BZ H .m¥n ÒbmÐQ§>g116 nrnr "!8

amUo6 Oo86 amd6 ~r86 ZmOob6 Ho.86 Hw.›ma6 E›86 a–Zm6 Eg86 Jmo{dÐXgm›r6 dr86 hZOmJr6 nr86 {J[a6 Ama86 agH.a6
EZ86 Zm™a6 Ama86 ~mgw6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"(30  {XZmœH. #"7#& ‹.adar6 #!"( H.mo
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BœQ>a S¨>m¥Q>7&6 BH .rg–Q>6 nmQ>oZMoÝ.6 h–Xam~mX ›| 11Am¥ÒQ>r›mBqOJ hmBˆ W ynwQ> {‹.ZmoQ>mBqnJ ‹.m¥a ÓmoS>p„Q>d
™yO Am¥‹. dm¥Q>a BZ ›yœJ~rZ EœS> {MH.nr116 nrnr "#'8

g´OZma6 ~r86 Xo~6 Ama86 ndma6 Eg8Eg86 ~ mhØUo6 E›8nr86 {Z›ˆbo6 E86 Hw.amS>o6 EZ8nr86 ~b6 Eg8Ho.8 Edœ
qgh6 EZ8nr8 2#!"(30 {XZmœH. #"7#% ‹.adar6 #!"( H.mo "$dt Hš.{f {dkmZ H.mœJ og6 Obdm™w š›mQ>̂
Hš.{f ›| 11B‹o.„Q> Am¥‹. hrQ> šQ¨>og Am¥Z E„gÓoeZ n–Q>Zˆ Am¥‹. BØ™yZ {gšQ>› OrÐg BZ BÐS>rOr{Z™g
EœS> H .mg ~ oS> S>o™ar H–.Q>b116 nrnr $&"8 

gmdœV6 nr86 Ahoa6 Eb86 qgh6 E8Ho.86 amUo6 Oo8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"'
H.mo OrHo.drHo.6 ~œJbwÝ. ›| nmXn H.m{™ˆH.s Ho. amŒQ¨>r™ gØ›obZ7#!"' ›| 11Ý.Q> ›m¥‹.m}bm¥Or BO dZ Am¥‹.
{X ›–Z arOÐg ‹.m¥a ~oQ>a ‹.sÞS> na‹.m›}Ðg Am¥‹. ßhrQ> OrZmoQ>mBÒg AœS>a dm¥Q>a šQ¨>og116 nrnr "$8

qgh6 E8Ho.86 a–Zm6 Eg8Ho.86 Hw.›ma6 E›86 amUo6 Oo86 {›Ðhmg6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"(30 {XZmœH. "&7
"( ‹.adar6 #!"( H.mo nœ{O›6 Jmodm ›| {Q>H.mD. Óm–Ímo{J{H.™m| Am–a g›J  ™wp„V™m| Ho. ›mÏ™› go Hš.{f
›| ÓJ{V na Am™mo{OV amŒQ¨>r™ gœJmoŠ>r H.s š›m[aH.m d gmamœe ›| 11gmBbopÐgœJ BWr{bZ BZgoÐgr{Q>d
OrZ EÞQ>gˆ ÒbmÐQ§>g goÐgr{dQ>r Qy> EpÖg{gH. E{gS> EœS> BWm{™brZ EœS> BZh–pÐgg dm¥Q>a šQ¨>og Q>moboaoÐg
BZ gmo™m~rZ116 nrnr '%8

qgh6 E8Ho.86 a–Zm6 Eg8Ho.86 Hw.›ma6 E›86 {eÐXo6 E8Eb86 {S>™moHo.Q>6 nr86 Ahoa6 Eb86 Hw.›ma6 Eg86 Hw.›mar6 Oo86
amUo6 Oo86 {›Ðhmg6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"' H.mo AœS>›mZ
gmBÐg Egmo{gEeZ6 ^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ gœšWmZ 2ICAR-CIARI36 nmoQ>ˆ Öbo™a6
AœS>›mZ d {ZH.mo~ma Îrn g›yh ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d {d{dYVm : AmOr{dH.m gwajm
Ho. {bE BH.mobm¥{OH.b {Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›| 11CBF

% VWm CDPK "* OrZ Egmo{gE{Q>S> {dX S¨>m¥Q> ES>–ÒQ>r{~{bQ>r Am¥‹. Ómo›mBqOJ ßhrQ> 2{Q¨>{Q>H.› EošQ>rd›
Eb83 OrZmoQ>mn116 nrnr '!8 

qgh6 EZ8nr86 amUo6 Oo86 Hš.ŒUmZr6 Ho.8Ho.86 ~b6 Eg8Ho.86 qgh6 dmBˆ86 qgh6 E8Ho.86 ›rUm6 Ho.8Ho.8 Edœ Hw.›ma6
EZ8 2#!"(30 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7
%"$ ""&6 ›hmamŒQ¨> ›| EZAmBˆEEgE› {deofk ~–R>H. H.m™ˆdšV #!"'7"(9!!" H.s EH. [anmoQ>ˆ
11E„gnQ>ˆ H.ÐgbQ>oÐQ§>g Am¥Z ›–ZoO›oÐQ> Am¥‹. A~m™mo{Q>H. šQ¨>og BZ EJ rH.ÞMa : amoS>›–n ‹.m¥a ‹.™yMa
[agMˆ EœS> EOwHo.eZ11 nrnr "7$$8

qgh6 dmBˆ86 ZmœJao6 S>r8S>r86 Hw.›ma6 nr8Eg86 Hw.›ma6 E›86 nQ>ob6 S>r8nr86 ~b6 Eg8Ho.86 Vdmao6 nr8~r8 Edœ
{›Ðhmg6 nr8Eg8 2#!"'30 {XZmœH. "&7") ZdØ~a6 #!"' H.mo ZBˆ {Xér ›| ~mJdmZr Ho. ›mÏ™› go
{H.gmZm| H.s Am™ H.mo XmoJwZm H.aZm {df™ na Am™mo{OV (dt ^maVr™ ~mJdmZr H.mœJ og Ho. H.m™ˆdšV ›|
77BZ‹§.by™oÐg Am¥‹. ÒbmÐQ> J moW aoJwboqQ>J Ho.›rH.Þg Am¥Z [aH.dar [ašnmoÐg Qy> dm¥Q>a bm¥qJJ BZ
Amo{Z™Z116 nrnr #()8

qgh6 dmBˆ86 ZmœJao6 S>r8S>r86 Hw.›ma6 nr8Eg86 Hw.›ma6 E›86 hZOmJr6 nr8Ho.86 Vdmao6 nr8~r86 ~b6 Eg8Ho.86 amUo6
Oo8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. )7"! {XgØ~a6 #!"' H.mo AœS>›mZ gmBÐg Egmo{gEeZ6
^mHš.AZwn7Ho.ÐÃr™ Îrnr™ Hš.{f AZwgœYmZ gœšWmZ 2ICAR-CIARI36 nmoQ>ˆ Öbo™a6 AœS>›mZ d {ZH.mo~ma
Îrn g›yh ›| Obdm™w n[adVˆZ6 AZwHy.bZ Edœ O–d {d{dYVm : AmOr{dH.m gwajm Ho. {bE BH.mobm¥{OH.b
{Q>H.mD. j›Vm Edœ gœgmYZ Ó~œYZ na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ Ho. H.m™ˆdšV ›| 11S¨–>JZ ‹y .Q> :
dœS>a H .m¥n ‹.m¥a {S>J o{S>S> EœS> dm¥Q>a šH.mgˆ E[a™mO116 nrnr (#7($8 
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qgh6 dmBˆ86 amOJmonmb6 dr86 ~b6 Eg8Ho.86 {›Ðhmg6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"'30 {XZmœH. "!7"$
ZdØ~a6 #!"' H.mo ^mHš.AZwn7EZ~rEgEg EœS> Eb™ynr6 ZmJnwa ›| š›mQ>ˆ Hš.{f Ho. {bE EH.sHš.V ^y{›
Cn™moJ {Z™moOZ7{Q>H.mD. ^y{› Ó~œYZ Ho. {bE EH. H.m™ˆgyMr na Am™mo{OV AœVamˆŒQ¨>r™ gØ›obZ ›|
11BØn–„Q> Am¥‹. šn|Q> dm¥e EœS> H .m¥qnJ {g¬|.e BZ H.ÐdOˆZ Am¥‹. ~–aZ ~–gmpÞQ>H. J –dobr b–½S> BZQy>
H.ÞQ>rdoeZ116 nrnr ##(8 

VH.ZrH.s ~wbo{Q>Z9drgrS>r 
Hš.ŒUmZr6 Ho.8Ho.86 Hw.amS>o6 EZ8nr86 nQ>ob6 S>r8nr86 H.mØ~bo6 E8Eb86 ›rUm6 Ama8Eb86 Hw.›ma6 EZ86 {Z›ˆbo6

E8dr86 {›Ðhmg6 nr8Eg8 Edœ qgh6 EZ8nr8 2#!"(30 11E šQ>on Qy>dmS>̂g BØÓyqdJ bmBdbrh‡S> Am¥‹. Q̈>mB~b
‹.m›̂ĝ W y BÐQ>rJ o{Q>S> ‹.m{›ŸJ11 {df™ na VH.ZrH.s ~wbo{Q>Z gœ®™m "! 2OZOmVr™ Cn ™moOZm H.m™̂H .›36
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM>36 ~mam›Vr6 nwUo7%"$ ""&6
›hmamŒQ¨>6 nrnr &!8 

gmhm6 Eg86 ~b8 Eg8Ho.86 nmoQ>oH.a6 Eg8 Edœ qgh6 EZ8nr8 2#!"(30 S>obr d–Xa S>mQ>m ~wH. : #!"#7#!"'6
AmBˆgrEAma7EZAmBˆEEgE› S>mQ>m ~wH. gœ®™m "6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ
2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 nrnr '#8

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 Hw.amS>o6 EZ8nr86 nQ>ob6 S>r8nr86 H.mØ~bo6 E8Eb86 ›rUm6 Ama8Eb86 {Z›ˆbo6 E8dr8
Edœ qgh6 EZ8nr8 2#!"(30 g›pÐdV ›¾š™ nmbZ6 VH.ZrH.s ~wbo{Q>Z gœ®™m "" 

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.86 Hw.amS>o6 EZ8nr86 nQ>ob6 S>r8nr86 H.mØ~bo6 E8Eb86 ›rUm6 Ama8Eb86 {Z›ˆbo6 E8dr8
Edœ qgh6 EZ8nr86 EH.mp¾›H. ›¾š™ nmbZ6 VH.ZrH.s ~wbo{Q>Z gœ®™m "#

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 ›¾š™ nmbZ6 VH.ZrH.s ~wbo{Q>Z gœ®™m "$ 

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 H.m¥nˆ gœdYˆZ6 VH.ZrH.s ~wbo{Q>Z gœ®™m "%

VH.ZrH.s ‹.moÞS>a 
~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.86 gaH.ma6 ~r86 Hw.›ma6 EZ86 g´OZma6 ~r86 ZImdm6 E8S>r86 ~b6 Eg8Ho.8

Edœ qgh6 EZ8nr8 2#!"'30 ~ rqS>J EœS> grS> ÓmoS>„eZ Q>o„Zmobm¥Or Am¥‹. pšQ>œqJJ H–.Q>{‹.e6 hrQ>amoÐ™yšQ>g
‹.m¥{g{bg 2qeKr36 VH.ZrH.s ‹.moÞS>a gœ®™m $6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ
2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.86 gaH.ma6 ~r86 Hw.›ma6 EZ86 g´OZma6 ~r86 ZImdm6 E8S>r86 ~b6 Eg8Ho.8
Edœ qgh6 EZ8nr8 2#!"'30 qeKr 2hrQ>amoÐ™yšQ>g ‹.m¥{g{bg3 ÓOZZ Am{U ~rOmo¾nmXZ6 VH.ZrH.s
‹.moÞS>a gœ®™m )6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6
nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.86 gaH.ma6 ~r86 Hw.›ma6 EZ86 g´OZma6 ~r86 ZImdm6 E8S>r86 ~b6 Eg8Ho.8
Edœ qgh6 EZ8nr8 2#!"'30 qeKr 2hrQ>amoÐ™yšQ>g ‹.m¥{g{bg3 ÓOZZ Am{U ~rOmo¾nmXZ6 VH.ZrH.s
‹.moÞS>a gœ®™m "'6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6
nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV

~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.86 gaH.ma6 ~r86 Hw.›ma6 EZ86 g´OZma6 ~r86 ZImdm6 E8S>r86 ~b6 Eg8Ho.8
Edœ qgh6 EZ8nr8 2#!"'30 ~ rqS>J EœS> grS> ÓmoS>„eZ Q>o„Zmobm¥Or Am¥‹. pšQ>œqJJ H–.Q>{‹.e6 hrQ>amoÐ™yšQ>g
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‹.m¥{g{bg 2qeKr36 VH.ZrH.s ‹.moÞS>a gœ®™m %6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ
2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

Mm–Yar6 Ama8Eb86 qgh6 E8Ho.86 dm¥H.Mm–ao6 Or8gr86 {›Ðhmg6 nr8Eg86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8
2#!"(30 gmo‹ˆ. 2SORF3 : EH. ›ÞQ>r nnˆO ›erZ ‹.m¥a a–Qy>Z gwJaHo.Z6 VH.ZrH.s ‹.moÞS>a gœ®™m ""6
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6
›hmamŒQ¨>6 ^maV 

Mm–Yar6 Ama8Eb86 qgh6 E8Ho.86 dm¥H.Mm–ao6 Or8gr86 {›Ðhmg6 nr8Eg86 Hš.ŒUmZr6 Ho.8Ho.86 nQ>ob6 S>r8nr8 Edœ qgh6
EZ8nr8 2#!"(30 gmo‹ˆ. : no…S>r JÐZo Ho. {bE EH. ~h†X§Xo�™r™ ›erZ6 VH.ZrH.s ‹.moÞS>a gœ®™m "#6
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6
›hmamŒQ¨>6 ^maV 

Mm–Yar6 Ama8Eb86 qgh6 E8Ho.86 dm¥H.Mm–ao6 Or8gr86 {›Ðhmg6 nr8Eg86 Hš.ŒUmZr6 Ho.8Ho.86 ZmœJao6 S>r8S>r86 H.mbo6
nr8E8 Edœ qgh6 EZ8nr8 2#!"(30 gmo‹ˆ. : D.g ImoS>ß™m³™m ß™dšWmnZmgmR>r EH. ~h†X§Xo�™r™ Am–Oma6
VH.ZrH.s ‹.moÞS>a gœ®™m "%6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36
~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

Hw.amS>o6 EZ8nr86 Jbm½S>o6 E86 {Z›ˆbo6 E8dr86 ndma6 Eg8Eg86 gãmmZa6 ~r86 H.mØ~bo6 E8Eb86 amUo6 Oo8 Edœ qgh6
EZ8nr8 2#!"(30 X†^¾™m OZmdamœMo CÐhm’™mVrb Mmam ß™dšWmnZ6 VH.ZrH.s ‹.moÞS>a gœ®™m "(6
^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6
›hmamŒQ¨>6 ^maV 

Hw.›ma6 EZ86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 ›¾š™ Amhma {Z›mˆU {d{Y 2OZOmVr™ Cn7
™moOZm36 VH.ZrH.s ‹.moÞS>a gœ®™m #!6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-

NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV

ZmœJao6 S>r8S>r86 qgh6 dmB̂86 Hw.›ma6 nr8Eg86 Hw.›ma6 E›86 Vdmao6 nr8~r86 ~b6 Eg8Ho.86 amUo6 Oo8 Edœ qgh6 EZ8nr8
2#!"(30 S–̈>JZ ‹.b : IS>H.mb O›rZ6 H.›r nmUr d H.moaS§>™m hdm›mZmgmR>r gœ̂ m{dV nrH.6 VH.ZrH.s
‹.moÞS>a gœ®™m *6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6
nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

ndma6 Eg8Eg86 gãmmZa6 ~r86 ~ mhØUo6 E›8nr86 {Z›ˆbo6 E8dr86 Hw.amS>o6 EZ8nr86 ~b6 Eg8Ho.8 Edœ qgh6 EZ8nr8
2#!"(30 ~–H.™mS>̂ nmoÞQ̈>r ‹.m{›ŸJ6 VH.ZrH.s ‹.moÞS>a gœ®™m %6 ̂ mHš.AZwn7amŒQ̈>r™ AO–{dH. šQ̈>–g Ó~œYZ
gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

ndma6 Eg8Eg86 g´OZma6 ~r86 ~ mhØUo6 E›8nr86 {Z›ˆbo6 E8dr86 Hw.amS>o6 EZ8nr86 ~b6 Eg8Ho.8 Edœ qgh6 EZ8nr8
2#!"(30 nagmVrZ H.m|~S>rnmbZ6 VH.ZrH.s ‹.moÞS>a gœ®™m &6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g
Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV

amOJmonmb6 dr86 qgh6 dmBˆ86 ~b6 Eg8Ho.86 amUo6 Oo86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ qgh6 EZ8nr8 2#!"(30 Zo{n™a
J mg7E ›m¥S>b H .m¥n ‹.m¥a S>odbon›oÐQ> Am¥‹. e–bmo ~–gmpÞQ>H. J o{dbr b–½S> BZ {X goÐQ¨>b S>„H.Z ÒboQy>
arOZ6 VH.ZrH.s ‹.moÞS>a gœ®™m "&6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-

NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

gmhm6 Eg86 ~b6 Eg8Ho.86 nmoQ>oH.a6 Eg8 Edœ qgh6 EZ8nr8 2#!"'30 EZ AmodaÖ™y Am¥‹. AmBˆgrEAma7
EZAmBˆEEgE› EJ mo›–Q>oam¥bm¥{OH.b Am¥~OadoQ>ar EœS> ÓoOoÐQ> „bmB›–{Q>H. Q¨>oÐS> EQ> ~mam›Vr6 ̂ mHš.AZwn7
amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV
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gmhm6 Eg86 ~b6 Eg8Ho.86 nmoQ>oH.a6 Eg86 ~ mhØUo6 E›8nr8 Edœ qgh6 EZ8nr8 2#!"(30 Hš.{f hdm›mZ doYemioMm
AmT>mdm Am{U ~mam›VrMr dVˆ›mZ Obdm™y n[apšWVr6 VH.ZrH.s ‹.moÞS>a gœ®™m #"6 ^mHš.AZwn7
amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ̂ maV 

g´OZma6 ~r86 ndma6 Eg8Eg86 ~ mhØUo6 E›8nr86 {Z›ˆbo6 E8dr86 Hw.amS>o6 EZ8nr86 ~b6 Eg8Ho.8 Edœ qgh6 EZ8nr8
2#!"(30 hrQ> šQ¨>og ›–ZoO›oÐQ> BZ S>o™ar H–.Q>b6 VH.ZrH.s ‹.moÞS>a gœ®™m '6 ^mHš.AZwn7amŒQ¨>r™
AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV 

g´OZma6 ~r86 ndma6 Eg8Eg86 ~ mhØUo6 E›8nr86 {Z›ˆbo6 E8dr86 Hw.amS>o6 EZ8nr86 ~b6 Eg8Ho.8 Edœ qgh6 EZ8nr8
2#!"'30 X†̂ m¾™m OZmdamœMo CÐhmi™mVrb ß™dšWmnZ 6 VH.ZrH.s ‹.moÞS>a gœ®™m (6 ^mHš.AZwn7
amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6 ›hmamŒQ¨>6 ̂ maV 

qgh6 dmB̂86 Hw.›ma6 nr8Eg86 ZmœJao6 S>r8S>r86 Hw.›ma6 E›86 Vdmao6 nr8~r86 ~b6 Eg8Ho.86 amUo6 Oo8 Edœ qgh6 EZ8nr8
2#!"(30 S–̈>JZ ‹ y.Q> : ‹.™yMa H .m¥n ‹.m¥a {S>J o{S>S> EœS> dm¥Q>a šH.mgˆ E[a™mO6 VH.ZrH.s ‹.moÞS>a gœ®™m
")6 ̂ mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6 nwUo7%"$ ""&6
›hmamŒQ¨>6 ^maV

qgh6 dmB̂86 ZmœJao6 S>r8S>r86 Hw.›ma6 nr8Eg86 Hw.›ma6 E›86 Vdmao6 nr8~r86 ~b6 Eg8Ho.86 amUo6 Oo8 Edœ qgh6 EZ8nr8
2#!"(30 S¨–>JZ ‹.b : gr{›V qgMmBˆ Edœ CWbr ›šXm dmbo jo¿m| Ho. {bE ›h¾dnyUˆ ‹.gb6 VH.ZrH.s
‹.moÞS>a gœ®™m "*6 ^mHš.AZwn7amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR-NIASM36 ~mam›Vr6
nwUo7%"$ ""&6 ›hmamŒQ¨>6 ^maV

���
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dm{fˆH. Ó{VdoXZ
#!"'7"(

*8 ~–R>H.m|9gØ›obZm|9H.m™̂embmAm|9Ó{ejU H.m™̂H .›m| 
›| gh^m{JVm 

erVH.mcrZ Ó{ejU9go{›Zma9H.m™ˆemcm9ß™m®™mZ9gØ›ocZ9~–R>H.9Ó{ejU Edœ
ÓXeˆZr ›| gh^m{JVm

Zm_ Am™moOZ šWmZ {XZmœH.

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 ZraO Hw.›ma 

‹.gbm|6 šdmšÂ™ VWm ÓmHš.{VH.
n™mˆdaU H.m gœajU H.aZo dmbo Hš.{f
agm™Z : ‹.mBQ>mo ›o{S>{gZ Edœ ‹.gb
gœajU agm™Zm| Ho. {bE ZdrZ agm™Z
{dkmZ na VšVr™ AœVamˆŒQ¨>r™ IUPAC

gØ›obZ 

EZEEggr6 nygm6 
ZBˆ {XÞbr 7 "# 

' 7 * AÓ–b6
#!"' 

S>m¥8 S>r8S>r8 ZmœJao {H.gmZ g^m J m› nœMm™V H.m™mˆb™6
YH.mbo6 ~mam›Vr6 ›hmamŒQ¨> 

## AÓ–c6 #!"' 

S>m¥8 gwZ™Z gmhm Obdm™w n[adVˆZ Edœ Hš.{f na {dkmZ
d Óm–Ímo{JH.s {d^mJ Ho. OmZH.mar
ZoQ>dHˆ. na H.m™ˆembm 

ZBˆ {XÞbr #) 7 #* AÓ–b6
#!"' 

lr nm[aVmof Hw.›ma noeoda gØ~ÏXVm Ó{ejU ^mHš.AZwn7^maVr™ Hš.{f
AZwgœYmZ gœšWmZ 2ICAR

- IARI36 nygm6 ZBˆ {XÞbr 

#$ ›Bˆ go ##
AJšV6 #!"' 

lr›Vr Eg8 ~ÐXocm noeoda gØ~ÏXVm Ó{ejU PJTSAY h–Xam~mX6 AmÐY 
ÓXoe 

#) ›Bˆ 7 $!
AJšV6 #!"' 

S>m¥8 ™moJo�da qgh Hš.{f ›| ^mdr MwZm–{V™m| Am–a {dH.Þnm|
H.s gœ^mdZm na d–p�dH. gØ›obZ 

JSIL O–Z {hÞg6 ObJmœd6
›hmamŒQ¨> 

#) 7 $" ›Bˆ6
#!"' 

lr amO Hw.›ma noeoda gØ~ÏXVm Ó{ejU ^mHš.AZwn7^maVr™
~mJdmZr AZwgœYmZ gœšWmZ
2ICAR - IIHR36 ~œJbwÝ. 

' OyZ 7 &
{gVØ~a6 #!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr ZoVš¾d {dH.mg na Ór7AmaE›nr Ó~œYZ
{dH.mg H.m™ˆH .› 

^mHš.AZwn7amŒQ¨>r™ Hš.{f
AZwgœYmZ Ó~œYZ AH.mX›r
2ICAR – NAARM36
amOoÐÃZJa6 h–Xam~mX6
VobœJmZm 

( 7 ") OyZ6
#!"' 

S>m¥8 Ho.8Ho.8 ›rUm A›mg n[a™moOZm EZEEggr n[aga6 nygm6
ZBˆ {XÞbr 

( 7 ) OwcmBˆ6
#!"' 

lr ÓdrU ›moao 
lr ÓXrn Hw.›ma 
lr E›8Eg8 ^mQ>H.a 

grnrnr nmoQ>ˆb Ho. ›mÏ™› go EZAmBˆgr
Ho. Bˆ7IarX g›mYmZ H.m {H .™mÐd™Z 

^mHš.AZwn7amŒQ¨>r™ S>o™ar
AZwgœYmZ gœšWmZ 2ICAR

- NDRI36 H.aZmb6
h[a™mUm 

#" 7 ## OwcmBˆ6
#!"' 
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Zm_ Am™moOZ šWmZ {XZmœH.

lr gwZrb nmoVoH.a Hš.{f ›m–g›{dkmZ S>mQ>m gœH.bZ6
{d�bofU Edœ Ó~œYZ 

^mHš.AZwn 7
grAmaAmBˆS>rE6 h–Xam~mX 

#& OwbmBˆ 7 '
AJšV6 #!"' 

S>m¥8 ›hoe Hw.›ma nydu ^maV Ho. {bE XbhZ ›| Am¾›
{Z^ˆaVm bmZm 

{~hma Hš.{f {d�d{dÍmb™6
g~m–a6 {~hma 

& 7 ' AJšV6
#!"' 

lr dr8 amOJmonmb Hš.{f6 ImÍ {dkmZ6 ÓmHš.{VH. gœgmYZ
Ó~œYZ Edœ n™mˆdaU J{VH.s :
Óm–Ímo{JH.s6 OZ Edœ {Q>H.mD. {dH.mg
na AœVamˆŒQ¨>r™ gØ›obZ  

~rgrHo.dr6 H.Þ™mUr6
np�M› ~œJmb 

"$ 7 "%
AJšV6 #!"' 

S>m¥8 S>r8S>r8 ZmœJao Ó™moJm¾›H. S>mQ>m {d�bofU na Ó{ejU ^mHš.AZwn 7 amŒQ¨>r™ Hš.{f
AZwgœYmZ Ó~œYZ AH.mX›r
2ICAR – NAARM36
amOoÐÃZJa6 h–Xam~mX6
VobœJmZm

") 7 #$
AJšV6 #!"' 

S>m¥8 nr8~r8 Vdmao ›hmamŒQ¨> am´™ Ãmjm ~J–VXma gœK H.m
dm{fˆH. g›mamoh 

~mbodmS>r6 nwUo6 ›hmamŒQ¨> #' 7 #)
AJšV6 #!"' 

S>m¥8 S>r8S>r8 ZmœJao {H.gmZ g^m J m› nœMm™V H.m™mˆb™6
bmoZr ^mnH.a6 ›hmamŒQ¨> 

' {gVØ~a6
#!"' 

S>m¥8 Ho.8Ho.8 ›rUm BISmis grEgAmBˆAma 7
EZgrgrEg6 nwUo6 ›hmamŒQ¨> 

"# 7 "&
{gVØ~a6 #!"' 

lr gœVmof ndma n[a™moOZm Ó~œYZ amŒQ¨>r™ Ó{ejU Edœ
gm›m{OH. AZwgœYmZ n[afX
2NCT & SR36 ZBˆ {XÞbr 

#" 7 #$
{gVØ~a6 #!"' 

S>m¥8 OJXre amUo 
lr dr8 amOJmonmb 

›šXm {dkmZ ›| {dH.mg : Obdm™w
n[adVˆZ Am–a ÓmHš.{VH. gœgmYZ
Ó~œYZ na BgH.m Ó^md 

~rEgHo.Ho.dr Xnmobr6
›hmamŒQ¨> 

## 7 #$
{gVØ~a6 #!"' 

S>m¥8 ›hoe Hw.›ma np�M›r jo¿ Ho. am´™m| Ho. {bE J-

gate@CeRA na Ó{ejU Edœ
OmJÝ.H.Vm H.m™ˆembm 

^mHš.AZwn 7 Hš.{f kmZ
Ó~œY {ZXoemb™ 2ICAR-

DKMA3 Zdgmar Hš.{f
{d�d{dÍmb™6 Zdgmar6
JwOamV 

) A„Vy~a6
#!"' 

Ómo8 EZ8nr8 qgh nmoÞQ¨>r šdmšÂ™ Edœ H.Þ™mU : amBqS>J
{X dod Qy> {X ‹.™yMa EQ> Jmodm na 3rd

AAHP gØ›obZ Edœ amŒQ¨>r™ gœJmoŠ>r 

^mHš.AZwn 7
grgrEAmaAmBˆ6 Jmodm 

"' 7 #"
A„Vy~a6 #!"' 

S>m¥8 Ama8Eb8 Mm–Yar grE n[a™moOZmAm| na grAmanr H.s
›Ï™md{Y g›rjm ~–R>H. 

ÓmHš.{VH. gœgmYZ Ó~œY
Ó^mJ6 ^mHš.AZwn6 ZBˆ
{XÞbr 

#& A„Vy~a6
#!"' 

Ómo8 EZ8nr8 qgh Hš.{f BH.moQy>[a´› : Hš.{f {d{dYrH.aU
Ho. {bE EH. C^aVm CÍ› ›|
gØ›mÐZr™ A{V{W 

^mHš.AZwn 7
grgrEAmaAmBˆ6 Jmodm

$! A„Vy~a 7 "
ZdØ~a6 #!"' 



75

dm{fˆH. Ó{VdoXZ
#!"'7"(

Zm_ Am™moOZ šWmZ {XZmœH.

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr ›šXmnarjH. Ho. gmW ›šXm šdmšÂ™
AmH.bZ na amŒQ¨>r™ go{›Zma 

^mHš.AZwn 7 ^maVr™ ›šXm
{dkmZ gœšWmZ 2ICAR -

IISS36 ^monmb6 ›Ï™ ÓXoe 

% 7 & ZdØ~a6
#!"' 

S>m¥8 OJXre amUo ~mJdmZr ‹.gb gØ›obZ Zm{gH.6 ›hmamŒQ¨> & 7 ' ZdØ~a6
#!"' 

Ómo8 EZ8nr8 qgh 
S>m¥8 Or8gr8 dm¥H.Mm–ao 

ImZo ™mo°™ Eo{b™›  : {Q>H.mD.
C¾nmXZ Ho. {bE MwZm–{V™m| Edœ ^mdr
aUZr{V™mœ na X‡gar amŒQ¨>r™ gœJmoŠ>r 

~rO erVb ~m™mo gmBÐg
‹.mC½S>oeZ6 OmbZm6
›hmamŒQ¨> ›| Bœ{S>™Z gmogm8
Am¥‹. Eo{b™›6 nwUo 

( 7 * ZdØ~a6
#!"' 

S>m¥8 EZ8nr8 qgh 
S>m¥8 ™moJo�da qgh 

š›mQ>ˆ Hš.{f Ho. {bE EH.sHš.V ^y{›
Cn™moJ {Z™moOZ 7 {Q>H.mD. ^y{›
Ó~œYZ Ho. {bE EH. EOoÐS>m na
AœVamˆŒQ¨>r™ gØ›obZ 

^mHš.AZwn 7 EZ~rEgEg
EœS> Eb™ynr6 ZmJnwa6
›hmamŒQ¨> 

"! 7 "#
ZdØ~a6 #!"' 

S>m¥8 OJXre amUo 
S>m¥8 Ama8Eb8 Mm–Yar 

JÐZm ›yÞ™ lšœIbm 7 {dOZ #!#&
gwJa na AœVamˆŒQ¨>r™ gØ›obZ Edœ
ÓXeˆZr 

dgœV XmXm MrZr gœšWmZ
2VSI36 nwUo6 ›hmamŒQ¨>  

"$ 7 "'
ZdØ~a6 #!"' 

S>m¥8 EZ8nr8 qgh 
S>m¥8 S>r8S>r8 ZmœJao 

~mJdmZr Ho. ›mÏ™› go {H.gmZm| H.s
Am™ H.mo XmoJwZm H.aZo na EH.
AœVamˆŒQ¨>r™ ~–R>H. Ho. gmW (dt
~mJdmZr H.mœJ og #!"' 

^mHš.AZwn 7 ^maVr™ Hš.{f
AZwgœYmZ gœšWmZ 2ICAR

- IARI36 nygm6 
ZBˆ {XÞbr 7 ""! !"#

"& 7 ")
ZdØ~a6 #!"' 

S>m¥8 AO™ Ho.8 qgh ^mHš.AZwn 7 EH.šQ¨>m ›wam¥b AZwgœYmZ
n[a™moOZm na g›rjm g{›{V H.s ~–R>H.  

Hš.{f ^dZ6 
ZBˆ {XÞbr 7 ""! !!" 

") ZdØ~a6
#!"' 

S>m¥8 EZ8nr8 qgh 
S>m¥8 S>r8nr8 nQ>ob 
S>m¥8 ™moJo�da qgh 
S>m¥8 Ama8Eb8 Mm–Yar 
S>m¥8 Ama8Eb8 ›rUm 

^yI ›w„V MwZm–Vr H.mo hm{gb H.aZo hoVw
ÓmHš.{VH. gœgmYZ6 n™mˆdaU6 D.Omˆ Edœ
AmOr{dH.m gwajm Ho. {Q>H.mD. Ó~œYZ
hoVw gš™{dkmZ na MVwWˆ AœVamˆŒQ¨>r™
gš™{dkmZ H.mœJ og

Bœ{S>™Z gmogm™Q>r Am¥‹.
EJ moZm¥›r6 ZBˆ {XÞbr 

## 7 #'
ZdØ~a6 #!"' 

S>m¥8 EZ8nr8 qgh (dt AZwgœYmZ gbmhH.ma g{›{V H.s
~–R>H. 

^mHš.AZwn 7
grgrEAmaAmBˆ6 Jmodm 

#( 7 $!
ZdØ~a6 #!"' 

S>m¥8 S>r8nr8 nQ>ob AmaQ>rAmBˆ7E›AmBˆEg Am¥Z7bmBZ
nmoQ>ˆb go gœ~œ{YV S>o™a9^mHš.AZwn Ho.
VhV gmdˆO{ZH. Óm{YH.aU Ho. ZmoS>b
A{YH.m[a™m| Ho. {bE Ó{ejU
H.m™ˆH .›9H.m™ˆembm 

CSOI6 ZBˆ {XÞbr #) ZdØ~a6
#!"' 

lr dr8 amOJmonmb 
S>m¥8 nr8~r8 Vdmao 

IanVdma Ó~œYZ aUZr{V™m| ›|
hm{b™m ÓJ{V 

amŒQ¨>r™ nmXn šdmšÂ™
Ó~œYZ gœšWmZ 2NIPHM3
h–Xam~mX 

#* 7 $!
ZdØ~a6 #!"' 

S>m¥8 S>r8S>r8 ZmœJao d{Qˆ>gmob ›| ÓogrOZ Hš.{f Ho. {bE
g|ga ZoQ>dHˆ.6 {ZUˆ™ g›{WˆV ÓUmbr
2DSS3 VWm Bbo„Q¨>mo{ZH. {Z™œ¿U H.m
Cn™moJ H.aVo h†E ™WmWˆ g›™ qgMmBˆ
Ó~œYZ na erVH.mbrZ Ó{ejU  

^mHš.AZwn 7 Ho.ÐÃr™ Hš.{f
A{^™mœ{¿H.s gœšWmZ
2ICAR-CIAE36 ^monmb6
›Ï™ ÓXoe  

" 7 #" {XgØ~a6
#!"' 
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Zm_ Am™moOZ šWmZ {XZmœH.

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr {d�d ›šXm {Xdg Hš.{f {dkmZ Ho.ÐÃ6
~mam›Vr6 ›hmamŒQ¨> 

& {XgØ~a6
#!"' 

S>m¥8 Eg8Ho.8 ~c 
S>m¥8 E›8nr8 ~ mhØUo 
S>m¥8 AO™ Ho.8 qgh 
S>m¥8 ™moJo�da qgh 
S>m¥8 Ama8Ec8 Mm–Yar 
lr dr8 amOJmonmc 
S>m¥8 ZraO Hw.›ma 

Ocdm™w n[adVˆZ AZwHy.cZ Edœ O–d
{d{dYVm : AmOr{dH.m gwajm Ho. {cE
BH.mocm¥{OH.c {Q>H.mD. j›Vm Edœ
gœgmYZ Ó~œYZ na AœVamˆŒQ¨>r™
gØ›ocZ  

^mHš.AZwn 7 Ho.ÐÃr™ Îrnr™
Hš.{f AZwgœYmZ gœšWmZ
2ICAR-CIARI36 nmoQ>ˆ
Öco™a6 AœS>›mZ d {ZH.mo~ma
Îrn g›yh  

) 7 "! {XgØ~a6
#!"' 

S>m¥8 ›hoe Hw.›ma ) 7 "!
{XgØ~a6 #!"'

S>m¥8 Ho.8Ho.8 ›rUm Bœ{S>™Z ‹.mBQ>mon–Wmocm¥Or gmogm™Q>r6
ZBˆ {XÞbr H.m amŒQ¨>r™ gœJmoŠ>r  

Hš.{f H.m¥coO6 CXJra6
cmVwa6 ›hmamŒQ¨> 

"" 7 "#
{XgØ~a6 #!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr ÓX‡{fV šWc gwYma na AœVamˆŒQ¨>r™
gØ›ocZ „brZ An Bœ{S>™m #!"' 

V{›bZmSw> Hš.{f
{d�d{dÍmc™ 2TNAU36
H.mo™Ø~Qy>a6 V{›bZmSw> 

"$ 7 "&
{XgØ~a6 #!"' 

S>m¥8 Eg8Ho.8 ~c AGMET#!"'õ. Hš.{f ›m–g›{dkmZ
na amŒQ¨>r™ gœJmoŠ>r 

V{›bZmSw> Hš.{f
{d�d{dÍmc™ 2TNAU36
H.mo™Ø~Qy>a6 V{›bZmSw>

#! 7 ##
{XgØ~a6 #!"' 

Ómo8 EZ8nr8 qgh ÒbmœQ> OrZmo› g–{d™a H.Ø™y{ZQ>r Adm¥S>ˆ
#!"$ 7 "% 

ZBˆ {XÞbr #" 7 #$
{XgØ~a6 #!"' 

S>m¥8 Oo8 amUo VIIT ›| #%dt amŒQ¨>r™ ~mc {dkmZ
H.mœJ og #!"' 

{dÍm Ó{VŠ>mZ BœpšQ>Q§>™yQ>
Am¥‹. BÐ‹.m›}eZ
Q>o„Zmocm¥Or 2VIIT36
~mam›Vr6 ›hmamŒQ¨> 

#( 7 $"
{XgØ~a6 #!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr EZEEEg EH.¿rH.aU ~–R>H.9gm›mÐ™
MMmˆ ›| ^mJrXmar 

EZEEEg6 ZBˆ {XÞbr # OZdar6 #!"( 

S>m¥8 EZ8nr8 qgh gZ§ #!## VH. {H.gmZm| H.s Am™ H.mo
XmoJwZm H.aZo Ho. {cE {hVYmaH.m| H.s
nam›eˆ ~–R>H.  

nwUo6 ›hmamŒQ¨> "' OZdar6
#!"( 

Ómo8 EZ8nr8 qgh ^maVr™ Hš.{f AZwgœYmZ n[afX Ho.
gœšWmZ {ZXoeH.m| H.m gØ›ocZ 

EZEEggr n[aga6 nygm6
ZBˆ {XÞbr 

"$ 7 "'
‹.adar6 #!"( 

S>m¥8 EZ8nr8 qgh 
S>m¥8 AO™ Ho.8 qgh 
S>m¥8 Ama8Ec8 Mm–Yar 

{Q>H.mD. Óm–Ímo{J{H.™m| Am–a gØ™H.
™wp„V™m| Ho. ›mÏ™› go Hš.{f ›| ÓJ{V
na amŒQ¨>r™ gœJmoŠ>r  

S>moZm nm¥cm6 Jmodm6 ^maV "& 7 "(
‹.adar6 #!"( 

S>m¥8 S>r8S>r8 ZmœJao Bœ{S>™Z gmogm™Q>r Am¥‹. EJ rH.ÞMab
BœOr{Z™gˆ 2ISAE3 H.m &"dmœ
gØ›obZ6 {Q>H.mD. Edœ Obdm™w š›mQ>ˆ
Hš.{f Ho. {bE Hš.{f BœOr{Z™[aƒJ na
amŒQ¨>r™ gœJmoŠ>r 

Hš.{f BœOr{Z™[aƒJ Edœ
Óm–Ímo{JH.s H.m¥boO6
grgrEg EME™y6 {hgma6
h[a™mUm  

"' 7 ")
‹.adar6 #!"( 



77

dm{fˆH. Ó{VdoXZ
#!"'7"(

Zm_ Am™moOZ šWmZ {XZmœH.

S>m¥8 S>r8S>r8 ZmœJao 
lr dr8 amOJmonmb 

"$dt amŒQ¨>r™ Hš.{f {dkmZ H.mœJ og
#!"( 

™yEEg6 ~œJbwÝ. #" 7 #%
‹.adar6 #!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr H.m™ˆembm 11›mBH .mo ~m™mo7{dOZ
#!"(11 

emaXm~mBˆ ndma ›{hbm
›hm{dÍmb™6 ~mam›Vr6
›hmamŒQ¨>

#( ‹.adar6
#!"( 

Ómo8 EZ8nr8 qgh ›„H.m C¾nmXZ Edœ Cn™mo{JVm ›|
MwZm–{V™m| Edœ {dH.Þnm| H.s gœ^mdZm na
amŒQ¨>r™ gØ›obZ 

S>m8 amO|Ã ÓgmX H|.Ãr™
Hš.{f {d“d{dÍmb™ nygm6
g›šVrnwa6 {~hma 

$ 7 & ›mMˆ6
#!"( 

S>m¥8 Oo8 amUo 
S>m¥8 ™moJo�da qgh 
S>m¥8 S>r8S>r8 ZmœJao 

AZma na amŒQ¨>r™ go{›Zma ~mOma ™mS>ˆ6 nwUo6 ›hmamŒQ¨> ") 7 "* ›mMˆ6
#!"( 

{ejU9Ó{ejU Edœ H.m™ˆH .›m|9H.m™ˆemcmAm|9go{›Zma H.m Am™moOZ H.aZm 
Zm_ Am™moOZ erfˆH. {XZmœH.

Ómo8 EZ8nr8 qgh 
S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 EZ8nr8 Hw.amS>o 
S>m¥8 ZraO Hw.›ma 
S>m¥8 E8dr8 {Z›ˆbo 

Ó{ejU H.m™ˆH .› {dgmadmS>r Am–a Zdmnwa6 ›hmamŒQ¨> ›|
11Am{Xdmgr {H.gmZm| H.s AmOr{dH.m gwYma
hoVw newYZ Edœ ›mp¾š™H.s ›| nmof{UH.
Ó~œYZ11 

"( 7 ")
{gVØ~a6 #!"' 

Ómo8 EZ8nr8 qgh 
S>m¥8 S>r8nr8 nQ>ob 
S>m¥8 ™moJo�da qgh 
S>m¥8 Ama8Eb8 Mm–Yar 
S>m¥8 Ama8Eb8 ›rUm 
S>m¥8 nr8~r8 Vdmao  

ÓXeˆZr ^mHš.AZwn 7 ^maVr™ Hš.{f AZwgœYmZ
gœšWmZ 2ICAR - IARI36 nygm6 ZBˆ {XÞbr
7 ""! !"# ›| MVwWˆ AœVamˆŒQ¨>r™
gš™{dkmZ H.mœJ og ›| ^mHš.AZwn 7
EZAmBˆEEgE› H.m AZwgœYmZ ÓXeˆZ   

## 7 #'
ZdØ~a6 #!"' 

S>m¥8 E›8nr8 ~ mhØUo
S>m¥8 g{MZ ndma
S>m¥8 S>r8S>r8 ZmœJao 
S>m¥8 Ama8Eb8 Mm–Yar 

Hš.{f {ejm {Xdg ^mHš.AZwn 7 amAšQ¨>–Ógœ6 ~mam›Vr Am–a
{Obm n[afX ÓmW{›H. šHy.b6 ›mboJmœd
IwXˆ6 ~mam›Vr ›| Wr› Bœ{S>™Z ‹.m{›ŸJ H.m
Am™moOZ

$ {XgØ~a6
#!"' 

Ómo8 EZ8nr8 qgh 
S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 Ho.8Ho.8 ›rUm 
S>m¥8 Ama8Eb8 Mm–Yar 
lr dr8 amOJmonmb  

{d�d ›šXm {Xdg ^mHš.AZwn 7 EZAmBˆEEgE› ›| {d�d ›šXm
{Xdg 2(& bm^mpÐdV {H.gmZ3 0 Bgr
{XZ Hš.{f {dkmZ Ho.ÐÃ6 ~mam›Vr ›|
Am™mo{OV H.m™ˆH .› ›| ^r ^mJrXmar H.s JBˆ0 

& {XgØ~a6
#!"' 

S>m¥8 E›8nr8 ~ mhØUo 
S>m¥8 S>r8S>r8 ZmœJao 
S>m¥8 Or8gr8 dm¥H.Mm–ao 

am´™ šVar™ ÓXeˆZr ›hm EJ mo #!"'6 Am–aœJm~mX6 ›hmamŒQ¨> #& 7 #(
{XgØ~a6 #!"' 

S>m¥8 E›8nr8 ~ mhØUo 
S>m¥8 ™moJo�da qgh 
S>m¥8 S>r8S>r8 ZmœJao 
S>m¥8 Eg8Eg8 ndma 
S>m¥8 Or8gr8 dm¥H.Mm–ao 
S>m¥8 nr8 hÐOJr 

am´™ šVar™ Hš.{f
ÓXeˆZr 

Hš.{f {dkmZ Ho.ÐÃ6 ~mam›Vr ›| Hš.fH.
#!"( 

") 7 ##
OZdar6 #!"( 
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Zm_ Am™moOZ erfˆH. {XZmœH.

Ómo8 EZ8nr8 qgh 
S>m¥8 Oo8 amUo 
S>m¥8 Ho.8Ho.8 Hš.ŒUmZr
S>m¥8 Eg8Ho.8 ~b 
S>m¥8 S>r8nr8 nQ>ob 
S>m¥8 AO™ Ho.8 qgh 
S>m¥8 ™moJo�da qgh 
S>m¥8 ZraO Hw.›ma 

{deofk nam›eˆ ~–R>H. ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ>¨–g Ó~œYZ
gœšWmZ 2ICAR - NIASM36 ~mam›Vr6
nwUo6 ›hmamŒQ¨>6 ^maV ›| 11Hš.{f ›| AO–{dH.
šQ¨>–g H.m Ó~œYZ : ^mdr AZwgœYmZ Edœ
{ejm Ho. {bE amoS>›–n11  

$! 7 $"
OZdar6 #!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 EZ8nr8 Hw.amS>o 
S>m¥8 E8dr8 {Z›ˆbo 

Ó{ejU H.m™ˆH .› AhmVm nmoÞQ¨>r nmbZ H.m d–km{ZH. Ó~œYZ0
ZÐX†a~a6 ›hmamŒQ¨> Ho. Am{Xdmgr {H.gmZm|
H.mo AÐ™ nmoÞQ¨>r AmXmZm| Ho. gmW gmW
AhmVm nmoÞQ¨>r qnOao Am–a dZamO njr
{dV[aV {H.E JE0  

"% ‹.adar6
#!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 EZ8nr8 Hw.amS>o 

Adga Xm–am O–Z J wn Am¥‹. EJ mo BœS>šQ¨>rO6 ObJmœd6
›hmamŒQ¨> ›| ÓogrOZ IoVr Edœ gy‚›
qgMmBˆ ÓUm{b™mœ6 ImÍ ÓgœšH.aU
gœ™œ¿9Hš.{f C¾nmX Edœ D.VH. gœdYˆZ nm–Ym|
H.s IoVr  

"& ‹.adar6
#!"( 

S>m¥8 E›8nr8 ~ mhØUo 
S>m¥8 S>r8S>r8 ZmœJao 
S>m¥8 ~r8 g´OZma 
S>m¥8 E8Eb8 H.mØ~bo 
lr dr8 amOJmonmb 
lr amO Hw.›ma  

ÓXeˆZr "$dt Hš.{f {dkmZ H.mœJ og Edœ Bœ{S>™m
E„gnmo #!"(6 ~œJbwÝ.6 H.ZmˆQ>H. 

## 7 #'
‹.adar6 #!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 EZ8nr8 Hw.amS>o 
S>m¥8 Ama8Eb8 ›rUm 
S>m¥8 ZraO Hw.›ma 
S>m¥8 E8dr8 {Z›ˆbo 

Adga Xm–am Edœ
Ó{ejU H.m™ˆH .› 

new {M{H.¾gm {dkmZ Ho.EZnr H.m¥boO6
{eadb6 ›hmamŒQ¨> ›| ~H.ar nmbZ
Ó{ejU A{^™mZ go gœ~œ{YV VrZ7VrZ
{XZ Ho. Adga Xm–ao 2%36 {H.gmZm| H.mo
S¨–>JZ ‹.b H.s {H.MZ JmS}>qZJ Ho. {bE
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ>¨–g
Ó~œYZ gœšWmZ 2ICAR - NIASM36
~mam›Vr6 nwUo6 ›hmamŒQ¨> VWm Ò™mO H.s
IoVr Ho. {bE ^mHš.AZwn 7 Ò™mO Edœ
bhgwZ   AZwgœYmZ {ZXoemb™ 2ICAR -

DOGR36 nwUo6 ›hmamŒQ¨> H.m Xm–am H.am™m
J™m0 

' 7 )6 
* 7""6 
#! 7 ##6 
#$ 7 #& ›mMˆ6
#!"(

S>m¥8 Ama8Eb8 Mm–Yar 
S>m¥8 ›hoe Hw.›ma

am{œ¨>™ Hš.{f ÓXeˆZr Edœ
{H.gmZ ›obm

nwgm Hš.{f CÐZVr ›obm 7 #!"(6
^mHš.AZwn 7 ^maVr™ Hš.{f AZwgœYmZ
gœšWmZ 2ICAR - IARI36 
ZBˆ {XÞbr

"& 7 "( ›mMˆ6
#!"(

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 ZraO Hw.›ma 

Adga Xm–am Hš.{f {dkmZ Ho.ÐÃ6 Zdgmar6 JwOamV ›|
ObOrd nmbZ H.aZo dmbo {H.gmZ 

#& ›mMˆ6 #!"( 
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dm{fˆH. Ó{VdoXZ
#!"'7"(

Zm_ Am™moOZ erfˆH. {XZmœH.

S>m¥8 S>r8nr8 nQ>ob 
S>m¥8 ™moJo�da qgh 
S>m¥8 S>r8S>r8 ZmœJao 
S>m¥8 E8Eb8 H.mØ~bo 
S>m¥8 ›hoe Hw.›ma 
S>m¥8 ~r8 gãmmZa 

EH. {Xdgr™ Ó{ejU
Edœ ÓXeˆZr H.m™ˆH .› 

AYˆ ewŒH. jo¿ ›| {H.MZ JmS}>qZJ Ho. Ý.n ›|
S¨–>JZ ‹.b H.s IoVr H.mo Ómo¾gmhZ0
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ>¨–g Ó~œYZ
gœšWmZ 2ICAR - NIASM36 ~mam›Vr6
nwUo6 ›hmamŒQ¨> Ho. d–km{ZH.m| Îmam S¨–>JZ ‹.b
H.s g‹.b IoVr Ho. {bE Óm–Ímo{JH.s Am–a
BgH.s {dnUZ aUZr{V H.m g‹.bVmnydˆH.
ÓXeˆZ {H.™m J™m0  

#& ›mMˆ6 #!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 
S>m¥8 ZraO Hw.›ma

Ó{ejU H.m™ˆH .› ›N>br Amhma V–™ma H.aZm6 Zdmnwa6
›hmamŒQ¨> 

#' ›mMˆ6 #!"( 

ß™m®™mZ9Am›œ{¿V dmVmˆ 
Zm_ erfˆH. Am™moOZ Ad{Y

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr gmV¾™ O–{dH. ™m–{JH.m| H.m O–d
AnKQ>Z ~…T>mZo Ho. {bE O–d
Óm–Ímo{JH.s™ Qy>Þg  

^mHš.AZwn 7 ^maVr™ Hš.{f
AZwgœYmZ gœšWmZ 2ICAR -

IARI36 nygm6 ZBˆ {Xér ›|
‹.gbm|6 šdmšÂ™ Edœ ÓmHš.{VH.
n™mˆdaU H.m gœajU H.aZo dmbo
Hš.{f agm™Zm| na VšVr™
AœVamˆŒQ¨>r™ IUPAC gØ›obZ 

& 7 * AÓ–b6
#!"' 

S>m¥8 Eg8Ho.8 ~b Hš.{f ›m–g›{dkmZ AZwgœYmZ Ho.
{bE ^mdr {df™ Edœ aUZr{V™mœ  

^mHš.AZwn 7 grAmaAmBˆS>rE6
h–Xam~mX ›| ^maV ›| Hš.{f
›m–g›{dkmZ {ejm6 AZwgœYmZ
Edœ Ógma Ho. {bE ^mdr ~b Edœ
aUZr{V™mœ na ~ oZ7šQ>m¥{›ŸJ ~–R>H.  

#* 7 $! AÓ–b6
#!"' 

S>m¥8 Oo8 amUo gyIm na {deof Ï™mZ XoVo h†E
AO–{dH. šQ¨>–g Ó~œYZ  

EZEEggr n[aga6 nygm6 ZBˆ
{Xér ›| amŒQ¨>r™ Hš.{f {dkmZ
AH.mX›r 2NAAS3 ›| AO–{dH.
šQ¨>–gm| na ~o Z7šQ>m¥{›ŸJ ~–R>H.  

#$ ›Bˆ6 #!"' 

S>m¥8 Eg8Ho.8 ~b AmobmdšpŒQ> na {deof ~b XoVo h†E
AO–{dH. šQ¨>–g Ó~œYZ  

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr bdUVm na {deof ~b XoVo h†E
AO–{dH. šQ¨>–g Ó~œYZ 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr ObOrd nmbZ ›| agm™Z Edœ
gy‚›Ord gœX‡fH.m| H.m O–d gwYma
7 AmU{dH. Edœ Z–Zmo
Óm–Ímo{J{H.™m| H.m Ó™moJ  

^mHš.AZwn 7 Ho.ÐÃr™ ›¾š™ {ejm
gœšWmZ 2ICAR – CIFE36
›wØ~Bˆ6 ›hmamŒQ¨> 

#& ›Bˆ6 #!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr AmU{dH. Qy>Þg H.m Cn™moJ H.aHo.
Obr™ gœX‡fH.m| H.m O–d gwYma  

amŒQ¨>r™ Hš.{f {dkmZ AH.mX›r
2NAAS36 ZBˆ {XÞbr 

% 7 & OyZ6
#!"' 

S>m¥8 Ama8Eb8 Mm–Yar nmaØn[aH. ~Zm› gœa{jV Hš.{f Hš.{f H.m¥boO6 E›nrHo.dr6
‹.bQ>Z6 ›hmamŒQ¨> Îmam Am™mo{OV
Hš.{f {Xdg H.m™ˆH .›  

" OwbmBˆ6 #!"' 
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Zm_ erfˆH. Am™moOZ Ad{Y

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr Hš.{f OcOrd nmcZ g›oH.Z 7
ZWEAPS ›| JÐZm ImoBˆ
ghm™VmWˆ O–d gwYma Ho. ›mÏ™›
go ~h†7Q¨>m{‹.H. OcOrd nmcZ
H.m EH. AÐ™ VarH.m VWm
ZmBQ¨>r{‹.Ho.eZ Edœ {S>7
ZmBQ¨>r{‹.Ho.eZ H.s šWmnZm 

H.mo{ç {dkmZ d Óm–Ímo{JH.s
{d�d{dÍmc™6 H.mo{³M6 Ho.ac6
^maV 

#$ 7 #% OwcmBˆ6
#!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr OcOrd nmcZ dmVmdaU ›|
gy‚›Ord O–d gwYma ›| hm{b™m
ÓJ{V Edœ AmU{dH. gœ^mdZmEœ 

^mHš.AZwn 7 Ho.ÐÃr™ ›rR>m
OcOrd nmcZ gœšWmZ 2ICAR -

CIFA36 ^wdZo�da6 Amo{…S>em ›|
›mp¾š™H.s Edœ OcOrd nmcZ ›|
Z–Zmo Óm–Ímo{JH.s Am–a AmU{dH.
Z–Xm{ZH.s Ho. AZwÓ™moJ na
^maVr™ Hš.{f AZwgœYmZ n[afX
Îmam Óm™mo{OV Ó{ejU H.m™ˆH .›  

$! OwcmBˆ6
#!"' 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr ›šXm6 Oc VWm gœ~œ{YV Ocr™
n™mˆdaU ›| gœX‡fH.m| Ho. AmH.cZ
Edœ gwYma Ho. {cE EH.sHš.V ™wp„V  

nœ{S>V a{d eœH.a ew„bm
{d�d{dÍmc™6 am™nwa6
N>¾VrgJ…T> ›| N>¾VrgJ…T> Ho.
{d{^ÐZ {dÍmc™m| Ho. #!! N>m¿m|
Ho. {cE {dkmZ Edœ Óm–Ímo{JH.s
{d^mJ Îmam Óm™mo{OV Óo[aV
BÐQ>Zˆ{en H–.Øn  

"# 7 "%
AJšV6 #!"' 

S>m¥8 Ama8Ec8 Mm–Yar gmo™m~rZ Ho. C³MVa C¾nmXZ Ho.
{cE CÐZV Hš.{f VH.ZroH|. 

~mam›Vr6 nwUo6 ›hmamŒQ¨> ›| Hš.{f
{d^mJ6 ›hmamŒQ¨> gaH.ma Îmam
Am™mo{OV {H.gmZ Ó{ejU
H.m™ˆH .›  

"$ AJšV6
#!"' 

Ómo8 EZ8nr8 qgh ^maVr™ n[aXš�™ ›| VQ>r™ Hš.{f
7 EH. XšpŒQ> 

^mHš.AZwn 7 grgrEAmaAmBˆ6
Jmodm ›| {Q>H.mD. Óm–Ímo{J{H.™m|
Am–a gØ™H. ™wp„V™m| Ho. ›mÏ™›
go Hš.{f ›| ÓJ{V na amŒQ¨>r™
gœJmoŠ>r  

"& 7 "(
OZdar6 #!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr n™mˆdaU O–d Óm–Ímo{JH.s Ho. Hš.{f
AZwÓ™moJ ›| hm{c™m ÓJ{V  

dm{Kao H.m¥coO6 ggdmS>6 nwUo6
›hmamŒQ¨> ›| OrdZ {dkmZ ›|
hm{c™m Ý.PmZ Edœ Adga na
amŒQ¨>r™ gØ›ocZ 

#% OZdar6
#!"( 

Ómo8 EZ8nr8 qgh ›„H.m H.s ‹.gc ›| AO–{dH.
šQ¨>–g Ó~œYZ Am–a BgH.m ^mdr
AmCQ>bwH. 

{S>AmanrgrE™y nygm6 g›šVrnwa6
{~hma ›| ›„H.m C¾nmXZ Edœ
Cn™mo{JVm ›| gœ^m{dV MwZm–{V™m|
Edœ {dH.Þn na amŒQ¨>r™ gØ›ocZ  

$ 7 % ›mMˆ6
#!"( 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr AmU{dH. VH.ZrH.m| H.m Cn™moJ
H.aVo h†E OcOrd nmcZ H.m
n™mˆdaUr™ Edœ šdmšÂ™ Ó~œYZ 

^mHš.AZwn 7 grAmBˆE‹.E6
^wdZo�da6 Amo{…S>em ›| ObOrd
nmcZ ›| ~ohVa šdmšÂ™ Ó~œYZ
hoVw AmU{dH. Z–Xm{ZH.s ›|
hm{c™m Ý.PmZ na erVH.mcrZ
Ó{ejU H.m™ˆH .› ›| 

% ›mMˆ6 #!"( 



81

dm{fˆH. Ó{VdoXZ
#!"'7"(

Zm_ erfˆH. Am™moOZ Ad{Y

S>m¥8 S>r8S>r8 ZmœJao S¨–>JZ ‹.c H.s IoVr Edœ Ó~œYZ Hš.{f {dkmZ Ho.ÐÃ6 OmcZm6
›hmamŒQ¨> ›| {H.gmZm| Ho. {cE
#$'dmœ ›m{gH. go{›Zma  

& ›mMˆ6 #!"( 

S>m¥8 ™moJo�da qgh S¨–>JZ ‹.c H.s C¾nmXZ Óm–Ímo{JH.s
7 Oc H.s H.›r dmco jo¿m| Ho.
{cE EH. M›¾H.mar ‹.gc 

^mHš.AZwn 7 amŒQ¨>r™ AO–{dH.
šQ¨>–g Ó~œYZ gœšWmZ 2ICAR -

NIASM36 nwUo6 ›hmamŒQ¨> ›|
11›hmamŒQ¨> Ho. AYˆ ewŒH. jo¿ ›|
{H.MZ JmS}>qZJ Ho. Ý.n ›| S¨–>JZ
‹.c H.s IoVr H.mo Ómo¾gmhZ11 na
EH. {Xdgr™ Ó{ejU d ÓXeˆZr
H.m™ˆH .› 

#& ›mMˆ6 #!"( 

S>m¥8 S>r8S>r8 ZmœJao S¨–>JZ ‹.c ›| Oc Ó~œYZ 

S>m¥8 E8Ec8 H.mØ~co S¨–>JZ ‹.c H.m {dnUZ Ó~œYZ 

S>m¥8 ›hoe Hw.›ma S¨–>JZ ‹.c Ho. nmof{UH. nhcy 

Amdo{XV noQ>oÐQ>
ÓX¾V noQ>oÐQ> 

Hš.ŒUmZr6 Ho.8Ho.80  H.s›mo{bWmo šdnmofr OrdmUw H.s nhMmZ Ho. {bE AmU{dH. Qy>b 2AmdoXZ gœ®™m
#!#"9grEMBˆ9#!!)6 GRANT No. #(&&#) 3

noQ>oÐQ> Ho. nyUˆ {d{ZX}e H.mo ÓšVwV H.aZm
›rUm6 Ho.8Ho.86 gm¥Q>u6 E8E›86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ {›Ðhmg6 nr8Eg80  Oob V–™ma H.aZo6 gy‚›Ord ~gmdQ>

Am–a YmVw ~mBpÐSœ>J Ho. {bE gy‚›Ordr™ C¾nÐZ nm¥br›¥[aH. C¾nmX H.m {dH.mg 2noQ>oÐQ> AmdoXZ gœ®™m $"#(9
MUM9#!"&3 

OmœM Ho. AÐVJˆV noQ>oÐQ>
gaH.ma6 ~r86 ›m–™ˆ6 ™y86 ~ mhØUo6 E›8nr86 Hš.ŒUmZr6 Ho.8Ho.8 Edœ {›Ðhmg6 nr8Eg80  b–{~™mo amo{hVm  Ho.

D.VH. gV§ AWdm {ZŒH.fˆU go OrdmUwZmeH. {gÞda Z–Zmo nm{Qˆ>H.Þg Ho. EH. MaU gœ�bofU hoVw Ó{H .™m
2AmdoXZ gœ®™m $#&&9MUM>9#!"#30  

� ��
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"!8Ó›wI Am™moOZ

{hÐXr {Xdg #!"'
gœšWmZ ›| amO^mfm {hÐXr Ho. Ó™moJ H.mo ~…T>mdm XoZo hoVw {hÐXr MoVZm ›mg 2!" go $! {gVØ~a #!"'3

H.m Am™moOZ {H.™m J™m0 Bg H.m™ˆH .› H.m CX§KmQ>Z {XZmœH. " {gVØ~a #!"' H.mo ›w®™ A{V{W lr A{Zb
Hw.›ma dbrd6 Cn7n[adhZ A{YH.mar6 Cn7ÓmXo{eH. n[adhZ H.m™mˆb™6 ~mam›Vr H.s CnpšW{V ›| gØnÐZ
h†Am0 Bg Xm–amZ H.m™mˆb™ ›| {hÐXr ›| boIZ6 Q>œH.U Edœ ~mVMrV H.mo ~…T>mdm XoZo Ho. {bE {d{^ÐZ Ó{V™mo{JVmAm|
O–go7 {hÐXr {Q>ÒnU boIZ6 {hÐXr {Z~œY boIZ6 AœJ oOr go {hÐXr ›| AZwdmX6 {hÐXr Jm™Z Ó{V™mo{JVm6
H.ØÒ™wQ>a na {hÐXr Q>œH.U Ó{V™mo{JVm6 {hÐXr gm›mÐ™ kmZ Ó{V™mo{JVm6 {hÐXr H.{dVm nmR> Edœ dmX7{ddmX
B¾™m{X Ó{V™mo{JVmAm| H.m Am™moOZ {H.™m J™m0 šWmZr™ šHy.b Edœ H.m¥boO Ho. {dÍm{Wˆ™m| Ho. ~rM amO^mfm
{hÐXr Ho. Ó™moJ H.mo ~…T>mZo Ho. {bE dmX7{ddmX Ó{V™mo{JVm H.m ̂ r Am™moOZ {H.™m J™m {Og›| ~mam›Vr Ho. Amg7
nmg Ho. šHy.b Edœ H.mboO go ~…S>r gœ®™m ›| {dÍm{Wˆ™m| Zo ^mJ {b™m0 {XZmœH. "% {gVØ~a #!"' H.mo {hÐXr
{Xdg Ho. Ý.n ›| ›Zm™m J™m {Og›| lr gwaOrV Hw.›ma gmh6 ›w®™ Ó~ÐYH.6 ^maVr™ šQ>oQ> ~—H.6 ~mam›Vr6
›w®™ A{V{W Ho. Vm–a na em{›b h†E0 gœšWmZ Ho. {ZXoeH. Edœ amO^mfm H.m™mˆÐd™Z g{›{V Ho. AÏ™j6 Ómo8
ZaoÐÃ ÓVmn qgh Zo AnZo AÏ™jr™ ^mfU ›| gœšWmZ Ho. X–{ZH. H.m™m} ›| amO^mfm {hÐXr Ho. Ó™moJ H.mo ~…T>mdm
XoZo Ho. gmW7gmW EH. {hÐXr n{¿H.m Ho. erK  ÓH.meZ na ^r ~b {X™m0 H.m™ˆH .› H.m g›mnZ Edœ nwašH.ma
{dVaU g›mamoh !$ A„Qy>~a #!"' H.mo Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 amœ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ
H.s AÏ™jVm ›| gØnÐZ h†Am0 Bg Adga na {ZXoeH. ›hmoX™ Zo {d{^ÐZ Ó{V™mo{JVmAm| ›| {dO™r H.›ˆMm[a™m|
H.mo ZH.X nwašH.ma Edœ Ó›mU7n¿ ÓXmZ {H.™m0 {hÐXr Ómo¾gmhZ ™moOZm Ho. AœVJˆV JVdfˆ Ho. Xm–amZ amO^mfm
{hÐXr Ho. Ó™moJ ›| CÞboIZr™ ™moJXmZ XoZo dmbo H.›ˆMm[a™m| H.mo ^r ZH.X nwašH.ma Edœ Ó›mU7n¿ XoH.a
gØ›m{ZV {H.™m J™m0 {ZXoeH. ›hmoX™ Zo AnZo gØ~moYZ ›| gœšWmZ Ho. amO^mfm H.m™mˆÐd™Z g{›{V Ho. gXš™m|
Edœ g^r H.›ˆMm[a™m| H.mo {hÐXr MoVZm ›mg d {hÐXr {Xdg Ho. g‹.b Am™moOZ Edœ CZHo. g{H .™ ^mJrXmar Ho.
{bE ~YmBˆ XoVo h†E ^{dŒ™ ›| amO^mfm {hÐXr Ho. Ó™moJ ›| Am–a Am{YH. ™moJXmZ XoZo H.m AmJ h {H.™m0 BgHo.
gmW hr g^r d–km{ZH.m| Edœ VH.ZrH.s A{YH.m[a™m| go g^r amO^mfmAm| H.m gØ›mZ H.aVo h†E šWmZr™ ^mfm
›| AnZo boI {bIZo Ho. {bE Óo[aV {H.™m0 {hÐXr MoVZm ›mg H.m™ˆH .› H.m g›mnZ S>m8 S>r8 nr8 nQ>ob6 ÓYmZ
d–km{ZH. 2nmXn H.m{™ˆH.s3 Edœ gXš™ g{Md6 amO^mfm {hÐXr g{›Vr Ho. YÐ™dmX kmnZ Ho. gmW gØnÐZ h†Am0

{M¿ "!8"8 {ZXoeH. Edœ AÏ™j6 amO^mfm {hÐXr g{›{V Îmam {hÐXr {Xdg g›mamoh H.m gØ~moYZ
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šd³N> ^maV nIdm…S>m
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| {XZmœH. "' 7 $" A„Vy~a6 #!"'

H.s Ad{Y ›| šd³N> ̂ maV nIdm…S>m ›Zm™m J™m0 Bg Ad{Y Ho. Xm–amZ šd³N>Vm enW6 dmH.7H.bm Ó{V™mo{JVm6
nmošQ>a ÓšVww{VH.aU6 R>mog An{eŒQ> Ó~œYZ H.m ÓXeˆZ Am{X O–gr J{V{d{Y™mœ MbmBˆ JBŸ0 BZ›| ^mHš.AZwn 7
amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Ho. g^r šQ>m‹. gXš™m| VWm {ZH.Q>dVu H.m¥boOm| Ho. N>m¿m| Zo
g{H .™ Ý.n go ̂ mJ {b™m0 nIdm…S>o H.m g›mnZ {XZmœH. #* A„Vy~a6 #!"' H.mo {ZXoeH. ›hmoX™ H.s CnpšW{V
›| nwašH.ma {dVaU g›mamoh Ho. gmW {H.™m J™m0 

{M¿ "!8#8 šd³N>Vm nIdm…S>o Ho. Xm–amZ Am™mo{OV {d{^ÐZ Am™moOZ

amŒQ¨>r™ {Xdg g›mamoh 
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr n[aga ›| {XZmœH. "& AJšV6

#!"' H.mo šdVœ¿Vm {Xdg Edœ {XZmœH. #' OZdar6 #!"( H.mo JUVœ¿ {Xdg g›mamoh H.mo nyao
CÞbmg Edœ C›œJ Ho. gmW ›Zm™m J™m0 {ZXoeH. Zo amŒQ¨>r™ ÏdO ‹.ham™m Am–a šQ>m‹. gXš™m| H.mo gØ~mo{YV
{H.™m0
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2H.3 2I3

{M¿ "!8$8 2H.3 šdVœ¿Vm {Xdg Edœ 2I3 JUVœ¿ {Xdg g›mamoh

gVHˆ.Vm OmJÝ.H.Vm gÒVmh
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| {XZmœH. $" A„Vy~a go & ZdØ~a6

#!"' Ho. Xm–amZ 1gVHˆ.Vm gÒVmh1 ›Zm™m J™m {OgH.m {df™ 11g¾™{ZŠ>m H.mo ~…T>mdm XoZo Am–a ^ ŒQ>mMma H.m
CÐ›ybZ H.aZo ›| gmdˆO{ZH. ^mJrXmar11 Wm0 Bg gÒVmh Ho. Xm–amZ {d{^ÐZ H.m™ˆH .›m| ›| ^mHš.AZwn 7 amŒQ¨>r™
AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Ho. d–km{ZH.6 VH.ZrH.s Edœ Óemg{ZH. šQ>m‹. Ho. gmW gmW d[aŠ>
AZwgœYmZ ‹o.bmo6 ™wdm Ómo‹o.eZb Zo ^mJ {b™m0 Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ̂ mHš.AZwn 7 amŒQ¨>r™ AO–{dH.
šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Zo H.m™ˆH .› H.s AÏ™jVm H.aVo h†E X–{ZH. OrdZ ›| noeoda J{V{d{Y™m| ›| gVHˆ.
ahZo na ~b {X™m0 Bg H.m™ˆH .› Ho. VhV ™moJ Edœ Ï™mZ6 g¾™{ZŠ>m H.mo ~…T>mdm XoZo Am–a ^ ŒQ>mMma H.m CÐ›ybZ
H.aZo ›| gmdˆO{ZH. ^mJrXmar6 gVHˆ.Vm H.m nmbZ H.aZo6 EbQ>rgr6 ™m¿m ^¾Vm A{J › Edœ „™m H.aZm Mm{hE
Am–a „™m Zht H.aZm Mm{hE O–go {df™m| na ^ ŒQ>mMma H.mo X‡a H.aZo na {d{^ÐZ Ó{V^m{J™m| Îmam gyMZmÓX
dmVmˆEœ H.s JBŸ0 ^ ŒQ>mMma H.m CÐ›ybZ H.aZo gœ~œ{YV {df™m| na Am™mo{OV Ó�Z ›œM Ó{V™mo{JVm ›| Ó{V^m{J™m|
H.s C¾gmhOZH. ^mJrXmar XoIZo H.mo {›br Am–a gVHˆ.Vm Ho. ›h¾d Ho. ~mao ›| gœMma Ho. ›w®™ ›moS> H.m Cn™moJ
{H.™m J™m0 

{M¿ "!8%8 gVHˆ.Vm OmJÝ.H.Vm gÒVmh Ho. Xm–amZ šQ>m‹. Îmam enW J hU 

^mHš.AZwn 7 OmoZb IobHy.X Ó{V™mo{JVm 2np]M›r OmoZ3 ›| ^mJrXmar 
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr H.s "% gXš™r™ Q>r› Zo {XZmœH. #% 7

#( {gVØ~a6 #!"' Ho. Xm–amZ ^mHš.AZwn 7 amŒQ¨>r™ D.œQ> AZwgœYmZ Ho.ÐÃ6 ~rH.mZoa ›| Am™mo{OV ^mHš.AZwn
7 OmoZb IobHy.X Ó{V™mo{JVm 2np�M›r OmoZ3 Ho. AœVJˆV {d{^ÐZ Ó{V™mo{JVmAm| ›| gœšWmZ H.m Ó{V{Z{Y¾d
{H.™m0 gœšWmZ H.s Q>r› Zo {XZmœH. #% go #( {gVØ~a6 #!"' Ho. Xm–amZ Am™mo{OV {^ÐZ7{^ÐZ Iob
Ó{V™mo{JVmAm| O–go H.s H.~S§>S>r6 dm¥brdmb6 ~mšHo.Q> ~m¥b6 ‹w.Q>~mb6 Q>o~b Q>o{Zg6 ~–S>{›ÐQ>Z6 eVaœO6 Jmobm
‹|.H.6 {S>šH.g W mo6 H–.a› Am–a #!!6 %!!6 )!! VWm "&!! ›rQ>a Xm–S> ›| ^mJ {b™m0 lr ÓemÐV Hw.›ma
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Zo #!!6 %!! Am–a "&!! ›rQ>a Xm–S> šnYmˆ ›| H .›e: šdUˆ6 aOV Edœ H.mœš™ nXH. ÓmÒV {H.™m0 VWm
gœšWmZ H.s H.~S§>S>r Am–a ‹w.Q>~mb H.s Q>r› go›r‹.mBZb VH. nh†œMr0

{M¿ "!8&8 ^mHš.AZwn 7 OmoZb IobHy.X Ó{V™mo{JVm ›| ^mHš.AZwn 7 EZAmBˆEEgE› Q>r› ^mJ boVo h†E

{d]d ›šXm {Xdg #!"'
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| {XZmœH. & {XgØ~a6 #!"' H.mo {d�d

›šXm {Xdg ›Zm™m J™m {Og›| ~mam›Vr Ho. Amgnmg Ho. {d{^ÐZ Jmœdm| go (& go ^r A{YH. {H.gmZm| Zo ^mJ
{b™m0 gœšWmZ Ho. {ZXoeH. ›hmoX™ Ómo8 ZaoÐÃ ÓVmn qgh Zo CdˆaH.m| H.m gœVw{bV Ó™moJ gw{Zp�MV H.aZo6 IoVr
H.s bmJV ›| H.›r bmZo Ho. gmW7gmW ‹.gb C¾nmXH.Vm H.mo ~…T>mZo ›| ›šXm šdmšÂ™ H.mS>ˆ H.s ›h¾Vm Ho. ~mao
›| OmZH.mar XoVo h†E g^r CnpšWV OZm| go Hš.{f C¾nmX Ho. C¾nmXZ Am–a JwUd¾Vm ›| gwYma bmZo Ho. {bE
{H.gmZm| Ho. ~rM ›šXm šdmšÂ™ H.mS>ˆ AmYm[aV IoVr H.mo bmoH.{Ó™ ~ZmZo H.m Amh§dmZ {H.™m {Oggo {Z:gœXoh
Xoe Ho. {H.gmZ g›wXm™ Ho. gm›m{OH.7Am{WˆH. šVa ›| bm^ hmoJm0 {ZXoeH. ›hmoX™ Zo jo¿ ›| {H.gmZm| H.s
g›š™mAm| d qMVmAm| na ÓH.me S>mbm0 gmW hr CÐhm|Zo Bg ~mV na ~b {X™m {H. {H.gmZm| VH. Ómgœ{JH.
OmZH.mar H.mo šWmZr™ ^mfm ›| CnbÖY H.am™m OmE0 S>m¥8 Ho.8Ho.8 Hš.ŒUmZr6 AÏ™j6 ›šXr™ šQ¨>–g {dÍmb™ Zo
CnpšWV OZm| H.mo gØ~mo{YV H.aVo h†E ›šXm šdmšÂ™ AmH.bZ6 ›šXm H.s OmœM Ho. AmYma na nmofH. V¾d
{g‹.m[aem| Am–a g›o{H.V Hš.{f ÓUmbr d g›o{H.V nmofH. V¾d Ó~œYZ Ho. ›mÏ™› go ›šXr™ šQ¨>–g Am–a CgH.m
Ó~œYZ H.aZo Ho. ~mao ›| ~Vm™m0 

{M¿ "!8'8 {XZmœH. & {XgØ~a6 #!"' H.mo ^mHš.AZwn 7 EZAmBˆEEgE› ›| {d�d ›šXm {Xdg g›mamoh
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Hš.{f {ejm {Xdg 
^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| {XZmœH. $ {XgØ~a6 #!"' H.mo Hš.{f

{ejm {Xdg ›Zm™m J™m {Og›| šHy.br ~³Mm| Ho. gmW gmW CZHo. {ejH.m|6 {H.gmZm|6 {Obm Hš.{f A{YH.m[a™m|6
Am¾›m6 nwUo Ho. A{YH.m[a™m| Am–a gœšWmZ Ho. šQ>m‹. Zo ̂ mJ {b™m0 H.m™ˆH .› H.m CX§KmQ>Z Ómo8 ZaoÐÃ ÓVmn qgh6
{ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Zo H.aVo h†E g^r CnpšWV OZm| H.mo
gØ~mo{YV {H.™m0 šHy.br ~³Mm|| Ho. {bE ^maVr™ Hš.{f {df™ na AmYm[aV {M¿H.bm Ó{V™mo{JVm Am™mo{OV H.s
JBˆ {Og›| {Obm n[afX ÓmW{›H. šHy.b6 ›mboJmœd IwXˆ6 ~mam›Vr Ho. &! go ^r A{YH. šHy.br ~³Mm| Zo ^mJ
{b™m 0 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr Ho. d–km{ZH.m| Am–a {H.gmZm|6 {Obm Hš.{f
A{YH.m[a™m| VWm Am¾›m6 nwUo Ho. A{YH.m[a™m| Ho. ~rM EH. nmašn[aH. ~–R>H. Am™mo{OV H.s JBˆ0 {H.gmZm|6
{Obm Hš.{f A{YH.m[a™m| Am–a Am¾›m6 nwUo Ho. A{YH.m[a™m| Ho. {bE gœšWmZ n[aga Am–a narjUm¾›H. IoVm| Ho.
Xm–ao H.s ß™dšWm H.s JBˆ0 BÐh| gœšWmZ ›| {H.E JE H.m™m}œ Am–a narjUm¾›H. IoVm| ›| {H.E JE narjUm| Ho. ~mao
›| gœ{jÒV OmZH.mar Xr JBˆ0

{M¿ "!8(8 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ›mcoJmœd6 ~mam›Vr ›| Am™mo{OV Hš.{f {ejm {Xdg

���
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""8Z™m šQ>m‹.6 šWmZmÐVaU Edœ godm{Zdšp¾V

Z™m šQ>m‹.
"8 Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 grgrEAmaAmBˆ6 Jmodm Zo {XZmœH. "# {gVØ~a6 #!"'

H.mo {ZXoeH. Ho. Ý.n ›| ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr ›| H.m™ˆ^ma J hU
{H.™m0 

#8 gwlr ~ÐXobm gamdÐVr6 d–km{ZH. 2›gmbo6 amonU Edœ Am–fYr™ VWm gJœYr™ nmXn3 Zo ( AÓ–b6 #!"'
H.mo nX^ma J hU {H.™m0 

$8 lr amOHw.›ma6 d–km{ZH. 2Hš.{f H.sQ>{dkmZ3 VWm lr nm[aVmof Hw.›ma6 d–km{ZH. 2n™mˆdaU {dkmZ3 Zo
{XZmœH. "" AÓ–b6 #!"' H.mo nX^ma J hU {H.™m0 

šWmZmÐVaU 
"8 S>m¥8 a¾Z Hw.›ma ngmbm6 d[aŠ> d–km{ZH. 2nmXn H.m{™ˆH.s3 H.m šWmZmÐVaU ̂ mHš.AZwn 7 ̂ maVr™ {VbhZ

AZwgœYmZ gœšWmZ6 h–Xam~mX6 VobœJmZm {H.™m J™m 2"' AÓ–b6 #!"'30 

#8 S>m¥8 ~r8~r8 ‹œ.S>6 d–km{ZH. 2d[aŠ> doVZ›mZ3 2Hš.{f H.sQ>{dkmZ3 H.m šWmZmÐVaU ^mHš.AZwn 7 amŒQ¨>r™
AœJya AZwgœYmZ Ho.ÐÃ6 nwUo {H.™m J™m 2"* ›Bˆ6 #!"'30

$8 lr›Vr ~ÐXobm gamdÐVr6 d–km{ZH. 2›gmbo6 amonU6 Am–fYr™ d gJœYr™ nmXn3 H.m šWmZmÐVaU
^mHš.AZwn 7 Ho.ÐÃr™ amonU ‹.gb AZwgœYmZ gœšWmZ6 Hw.S>by6 nr8Amo8 H.mgaJmoS>6 Ho.ab ›| {H.™m J™m
2"* ZdØ~a6 #!"'30 

%8 S>m¥8 gwZ™Z gmhm6 d–km{ZH. 2Hš.{f ›m–g›{dkmZ3 H.m šWmZmÐVaU ̂ mHš.AZwn 7 Ho.ÐÃr™ Amby AZwgœYmZ
gœšWmZ Ho. AZwgœYmZ šQ>oeZ6 ›m¥S>b Q>mCZ6 OmbÐYa6 nœOm~ ›| {H.™m J™m 2$" ›mMˆ6 #!"(30

&8 S>m¥8 aœJ bmb ›rUm6 d–km{ZH. 2gš™{dkmZ3 H.m šWmZmÐVaU ^mHš.AZwn 7 Ho.ÐÃr™ ^o…S> Edœ D.Z
AZwgœYmZ gœšWmZ6 A{dH.mZJa6 amOšWmZ ›| {H.™m J™m 2$" ›mMˆ6 #!"(30

'8 lr ~mbwgm›r6 E86 d–km{ZH. 2n™mˆdaU {dkmZ3 H.m šWmZmÐVaU nydm}¾Va jo¿ Ho. {bE ^mHš.AZwn H.m
AZwgœYmZ n[aga6 C{›™m›6 ›oKmb™ ›| {H.™m J™m 2$" ›mMˆ6 #!"(30 

(8 lr am› AdVma namea6 {d¾V Edœ boIm A{YH.mar H.m šWmZmÐVaU ̂ mHš.AZwn 7 Ho.ÐÃr™ ̂ —g AZwgœYmZ
gœšWmZ6 {hgma6 h[a™mUm ›| {H.™m J™m 2$" ›Bˆ6 #!"'30 

)8 lr {›{bÐX Eg8 ^mQ>H.a6 Óemg{ZH. A{YH.mar Zo {XZmœH. #" {gVØ~a6 #!"' 2nydmˆh§Z3 go Bg
gœšWmZ go šd–p³N>H. godm{Zdšp¾V J hU H.s0     

nXmoÐZ{V9M™Z 
"8 {XZmœH. #! {XgØ~a6 #!"' Edœ #! OZdar6 #!"( H.mo gœšWmZ ›| Am™mo{OV {d^mJr™ nXmoÐZ{V

g{›{V 2DPC3 H.s ~–R>H. ›| S>m¥8 ›ZmoO nr8 ~ mhØUo6 d[aŠ> d–km{ZH. 2new O–d Óm–Ímo{JH.s3; S>m¥8 AO™
Hw.›ma qgh6 d[aŠ> d–km{ZH. 2Hš.{f O–d Óm–Ímo{JH.s3; S>m¥8 a¾Z Hw.›ma ngmbm6 d[aŠ> d–km{ZH. 2nmXn
H.m{™ˆH.s3; S>m¥8 {~Òbd gaH.ma6 d[aŠ> d–km{ZH. 2›mp¾š™H.s gœgmYZ Ó~œYZ3; S>m¥8 H.›boe Hw.›ma ›rUm6
d[aŠ> d–km{ZH. 2Hš.{f gy‚› Ord{dkmZ3; S>m¥8 ™moJo�da qgh6 d[aŠ> d–km{ZH. 2gš™ {dkmZ3; S>m¥8 nr8
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gwaoe Hw.›ma6 d[aŠ> d–km{ZH. 2‹.b {dkmZ3 H.mo AJbo C³MVa J oS> 2Ý.n™o $(%!! 7 '(!!! 5
AmaOrnr *!!!973 ›| nXmoÐZV {H.™m J™m0

#8 {XZmœH. #! {XgØ~a6 #!"' Edœ #! OZdar6 #!"( H.mo gœšWmZ ›| Am™mo{OV {d^mJr™ nXmoÐZ{V
g{›{V 2DPC3 H.s ~–R>H. ›| S>m¥8 ›hoe Hw.›ma6 d–km{ZH. 2nmXn H.m{™ˆH.s3; S>m¥8 ~gdamO g´OZma6
d–km{ZH. 2new O–d Óm–Ímo{JH.s3; S>m¥8 AœHw.e Eb8 H.mØ~bo6 d–km{ZH. 2Hš.{f AŴemš¿3; S>m¥8 gwZ™Z gmhm6
d–km{ZH. 2Hš.{f ›m–g›{dkmZ3; S>m¥8 am› bmb Mm–Yar6 d–km{ZH. 2gš™ {dkmZ3 H.mo AJbo C³MVa J oS>
2Ý.n™o "&'!!7$*"!! 5 AmaOrnr (!!!973 ›| nXmoÐZV {H.™m J™m0

$8 gœšWmZ ›| {XZmœH. #) ‹.adar6 #!"( Edœ " ›mMˆ6 #!"( H.mo Am™mo{OV {d^mJr™ nXmoÐZ{V g{›{V
2DPC3 H.s ~–R>H. ›| gwlr Zmo{eZ eoI 2{g{db3; lr gÐVmof ›Zmoha ndma 2Bbo„Q¨>rH.b3; lr ÓdrU
har ›moao 2H.ØÒ™yQ>a3; lr G.{fHo.e {edmOr Jmo‹.Uo 2~mJdmZr3; lr ›YwH.a JwÖ~mbm 2gyMZm Óm–Ímo{JH.s3;
lr›Vr {Ó™m Om¥Ô 2gy‚› Ord{dkmZ3; lr b{bV Hw.›ma ̂ mD.gmho~ Amhoa 2O–d Óm–Ímo{JH.s3; lr gwZrb
{dŒUw nmoVoH.a 2Hš.{f ›m–g›{dkmZ3 VWm lr nQ>dmÝ. aZ{^S> Mhm½S>o 2Hš.{f3 H.mo doVZ›mZ Ý.n™o &#!!7
#!#!! 5 J oS> no Ý.n™o #)!!97 2VH.ZrH.s ghm™H.3 go AJbo C³MVa doVZ›mZ Ý.n™o *$!!7
$%)!! 5 J oS> no Ý.n™o %#!!97 2d[aŠ> VH.ZrH.s ghm™H.3 Ho. Ý.n ›| nXmoÐZ{V ÓXmZ H.s JBˆ0

%8 gœšWmZ ›| {XZmœH. #) ‹.adar6 #!"( H.mo Am™mo{OV {d^mJr™ nXmoÐZ{V g{›{V 2DPC3 H.s ~–R>H. ›|
lr A{ZHo.V VwH.mam› ›moao6 VH.Zr{e™Z Q>r7" 2‹.m›ˆ3 H.mo doVZ›mZ Ý.n™o &#!!7#!#!! 5 J oS> no
Ý.n™o #!!!97 go AJbo C³MVa J oS> doVZ›mZ Ý.n™o &#!!7#!#!! 5 J oS> no Ý.n™o #%!!97
›| d[aŠ> VH.Zr{e™Z 2Q>r7#3 Ho. Ý.n ›| nXmoÐZ{V ÓXmZ H.s JBˆ0 

&8 lr ÓXrn Hw.›ma6 ghm™H. H.m M™Z amOšWmZ Ho. Ho.ÐÃr™ {d�d{dÍmb™6 EZEM )6 ~mÐXa{gÐXar6
{H.eZJ…T>6 AO›oa6 amOšWmZ ›| ghm™H. a{OšQ¨>ma Ho. Ý.n ›| h†Am0  

���
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dm{fˆH. Ó{VdoXZ
#!"'7"(

erfˆ9Cnerfˆ
`moOZm J–a7`moOZm

AmdœQ>Z IMˆ AmdœQ>Z IMˆ

AZwXmZ ghm`Vm 7 nyœOr 

d‰gˆ

"%#*8!!

7 7 7

CnH.aU 7 %8!! %8!!

gyMZm Óm–Ímo{JH.s 7 7 7

nwšVH.mb™ 7 7 7

‹.ZuMa Edœ {‹.„gMa 7 7 7

dmhZ Eœd nmoV 7 7 7

newYZ 7 7 7

Cn7™moJ 2"3 "%#*8!! "%#*8!! %8!! %8!!

AZwXmZ ghm`Vm 7 doVZ 

doVZ Edœ ^¾Vo 7 7 &%*8)% &$%8')

Cn `moJ 2#3 7 7 &%*8)% &$%8')

AZwXmZ ghm`Vm 7 gm_mÐ` 

`m¿m ^¾Vm $!&8!! $!&8!! '8!! '8!!

AmH.pš_H. ß`` 7 7 "%&8## "%%8"'

›mZd gœgmYZ 7 7 #8&! #8&!

Cn `moJ 2$3 $!&8!! $!&8!! "&$8(# "&#8''

Hw.b `moJ "($%8!! "($%8!! (!(8&' '*"8$%

{ZH .m  $"8)& $!8(! 7 7

"#8 ~OQ>

{d¾Vr™ dfˆ #!"'7"( Ho. ß™™ 2cmI Ý.n™o ›|3

� ��
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"$8 AZwgœYmZ n[a™moOZmEœ 

gœšWmZ n[a™moOZmEœ
H .8gœ8 n[a™moOZm erfˆH. ÓYmZ AÐdofH. gh7ÓYmZ AÐdofH.

dm™w›œS>br™ šQ¨>–g Ó~œYZ šHy.b

"8 gmo™m~rZ Edœ a~r ´dma ›| ^m–{VH. O–d7amgm™{ZH.
ß™dhma CnO Edœ CnO JwUm| na {d{H.aU šVam| H.m
Ó^md 2IXX096503

Eg8 Ho.8 ~c Eg8 gmhm 
™moJo�da qgh 

#8 gmo™m~rZ6 a~r ´dma OrZÓÝ.nm| ›| AO–{dH. šQ¨>–gm|
H.s ›m¥ZrQ>[aƒJ VWm n[a›mUZ H.aZm : ‹.gc Ob
Ó~œYZ hoVw gyMH.mœH. AmYm[aV ™wp„V 2IXX096473

Eg8 gmhm Eg8Ho.8 ~c 
™moJo�da qgh 

$8 ›¾š™ ›| Vmn›mZ6 bdUVm VWm hmBnmop„g™m
C¾VaXm™r OrZm| H.s nhMmZ6 „bmoqZJ VWm ÓH.Q>Z
{d�bofU 2IXX096723

E›8nr8 ~ mhØUo ~r8 g´OZma 
Eg8 Hw.›ma 

%8 qg{MV Edœ ~mamZr n[apšW{V™m| Ho. VhV ›šXm
{dH.mg na ‹.gbMH . ÓUm{b™m| Edœ šn|Q>dme H.m
Ó^md 2IXX102153

™moJo�da qgh dr8 amOJmonmc
Ho.8Ho.8 ›rUm
Or8gr8 dmH.Mm–ao 

&8 CWbr ~gmpÞQ>H. ›šXmAm| ›| CJo ‹.bmoÍmZ ›| ›šXr™
šQ¨>–gm| go ~MZo hoVw VH.ZrH|. 2IXX107203

™moJo�da qgh S>r8S>r8 ZmœJao 
nr8~r8 Vdmao 
Oo8 amUo 
JmonmcHš.ŒUZ ~r8 

'8 nmoÞQ¨>r ›| Vmn šQ¨>–g Ho. gœ~œY ›| Ó{VamoYH. Ó{V{H .™m
Am–a EMEgnr OrZ ~h†Ý.{nVm H.m AÏ™™Z
2IXX112513

Eg8Eg8 ndma EZ8nr8 Hw.amS>o 

(8 bmBZ gmogˆ pšÓœ„ba ÓUmbr H.m Cn™moJ H.aHo.
‹.gb Ob C¾nmXZ H.m™ˆ : O–d {Z™œ¿H.m|6 ›šXm
CdˆaVm Am–a ‹.gb {H.š›m| Ho. gmW nmašn[aH.Vm
2IXX115843

Or8gr8 dmH.Mm–ao Ama8Ec8 Mm–Yar 
Eg8Ho.8 ~c 
Ho.8Ho.8 ›rUm 

)8 Xoer VWm gœH.a Zšb dmbo ›do{e™m| ›| Vmn šQ¨>–g
ÓmoQ>rZ OrZ H.s AmZwdœ{eH. ~h†Ý.{nVm H.m AÏ™™Z
2IXX096713

~r8 g´OZma Eg8Eg8 ndma 
am{O~ Xo~ 

gyIm šQ¨>–g Ó~œYZ šHy.b

*8 {d{^ÐZ gyIm gœdoXZerb jo¿m| ›| ›doer gœ®™m ›|
nmof{UH. šQ¨>–g XoZo dmbm| Am–a CZHo. gœHo.VH.m| H.m
›yÞ™mœH.Z 2IXX112593

EZ8nr8 Hw.amS>o Eg8Eg8 ndma 
E8Eb8 H.mØ~bo 
JmonmbHš.ŒUZ 
~r8 ZraO Hw.›ma 
Ama8Eb8 ›rUm 

"!8 šWmZr™ gyIm VWm Vmn šQ¨>–g dmVmdaUm| ›| Joh‡œ
OrZÓÝ.nm| Ho. AZwHy.bZ Ho. gmW gØ~ÏX JwUm| Edœ
OrZm| na AÐdofU 2IXX096753

AO™ Ho.8 qgh Oo8 amUo 
E›8 Hw.›ma 
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dm{fˆH. Ó{VdoXZ
#!"'7"(

H .8gœ8 n[a™moOZm erfˆH. ÓYmZ AÐdofH. gh7ÓYmZ AÐdofH.

""8 AYˆ ewŒH. jo¿ H.s CWbr ›šXmAm| ›| ‹.bm| d
gpÖO™m| Ho. {bE Ob ~MV H.aZo dmbr VH.ZrH.m|
H.m ›yÞ™mœH.Z 2IXX107213

S>r8S>r8 ZmœJao dmBˆ qgh 
E›8 Hw.›ma 
Eg8 gmhm 
nr8~r8 Vmdao 
nr8 hZOmJr 

"#8 gmo™m~rZ ›| Z›r šQ¨>–g H.s AZwHy.bZVm go Ow…S>o JwUm|
d OrZm| H.m AÐdofU 2IXX096453

E›8 Hw.›ma AO™ Ho.8 qgh 
Ama8Eb8 Mm–Yar 
Oo8 amUo 

"$8 X{jU nR>ma H.s CWbr go ›Ï™› Jhar H.mbr
›šXmAm| H.s Ho. {bE nmXn gKZVm6 {H.š› Edœ ~wdmBˆ
g›™ H.mo AZwHy.Z ~ZmH.a gmoaK› CnO Am–a Ob
Cn™moJ Ó^mderbVm H.mo A{YH.V› H.aZm
2IXX124913

Ama8Eb8 ›rUm ÓemœV Hw.›ma hZOmJr 

›šXr™ šQ¨>–g Ó~œYZ šHy.b

"%8 {gÞda Am¥™Z {d{Z›™ {OAmobmBQ§>g H.m Cn™moJ
H.aHo. ZmBQ¨>moOZ ™w„V gœX‡fH.m| H.m Z–Zmo 2O–d3
gwYma 2IXX096513

Ho.8Ho.8 Hš.ŒUmZr dr8 amOJmonmb 
Ho.8Ho.8 ›rUm 
E›8nr8 ~ mhØUo 
ZraO Hw.›ma 
~mbwgm›r E8 
nm[aVmof Hw.›ma 

"&8 gmo™m~rZ 2°bm™r{gZ ›–„g Eb83 ›| Ob^amd
g{hŒUwVm H.m gœdYˆZ 
2IXX124893

S>r8nr8 nQ>ob dr8 amOJmonmb 

"'8 AO–{dH. šQ¨>–gJ šV ‹.m›ˆ ›| Ó›wI {‹.Z {‹.e H.m
~ yS> šQ>m¥H. Ó~œYZ6 ÓOZZ Edœ ~rO C¾nmXZ
2IXX096733

ZraO Hw.›ma E›8nr8 ~ mhØUo 
Ho.8Ho.8 Hš.ŒUmZr 

"(8 Ó›wI ‹.gbm| ›| bdU šQ¨>–g CÐ›ybZ Ho. {bE
OrdmUw C¾nmXZ H.aZo dmbo O–d AUwAm| H.m
nšW„H.aU Edœ bjUdUˆZ 
2IXX103783

Ho.8Ho.8 ›rUm S>r8nr8 nQ>ob 
Ho.8Ho.8 Hš.ŒUmZr 
Ama8Eb8 Mm–Yar 

")8 nmof{UH. ™wp„VAm| H.m Ó™moJ H.aHo. Ob {ZH.m™m| ›|
^mar YmVwAm| H.m AmH.bZ Edœ {dfm„VVm X‡a H.aZm
2IXX124943

ZraO Hw.›ma ~mbwgm›r E8
Ho.8Ho.8 Hš.ŒUmZr 
nm[aVmof Hw.›ma 

"*8 JÐZm no…S>r ‹.gb ›| C¾nmXH.Vm Am–a {Zdoem| Cn™moJ
XjVm ›| dšpÏX Ho. {bE gœgmYZ gœajU
Óm–Ímo{J{H.™mœ 2IXX096743

Ama8Eb8 Mm–Yar dr8 amOJmonmb
Or8gr8 dmH.Mm–ao 
Ho.8Ho.8 Hš.ŒUmZr

Zr{VJV ghm™Vm AZwgœYmZ šHy.b

#!8 ›hmamŒQ¨> ›| Ò™mO H.s IoVr ›| Obdm™w go C¾nÐZ
gœdoXZerbVm H.m AmH.bZ 
2IXX086173

E8Eb8 H.mØ~bo 7
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~mh§™ {d¾Vr™ ghm™Vm ÓmÒV n[a™moOZmE
H .8gœ8 n[a™moOZm H.m Zm› ÓYmZ AÐdofH. gh7ÓYmZ AÐdofH. Îmam {d¾Vr™ ghm™Vm ÓmÒV

"8 XbhZr ‹.gbm| ›| gyIm d
bdUVm Ho. Ó{V g{hŒUwVm hoVw
g›bjUVm 2‹.sZmoQ>mBqnJ3
2OXX017373

Oo8 amUo ÓemœV Hw.›ma hÐOJr {ZH .m6 H .rS>m6 h–Xam~mX 

#8 Joh‡œ ›| gyIm g{hŒUwVm H.mo XoIVo
h†E ›mHˆ.am|6 OrZm| Am–a
Ord{dkmZ H.mo AZH.da H.aZo ›|
IoV {‹.ZmoQ>mBqnJ VWm AJbr
nr…T>r AmZwdœ{eH.s H.mo gpØ›{bV
H.aZm 2OXX031113

Oo8 amUo AO™ Ho.8 qgh S>r~rQ>r6 ^maV gaH.ma 7
~r~rEgAmagr6 ™y8Ho.8 

$8 Am¥{›„g ™wp„V™m| H.m Cn™moJ
H.aHo. Joh‡œ H.s ‹.gb ›| amoJmUw
›Ï™šW bdU Edœ gyIm šQ¨>–g
{ZdmaU Ho. gœ^m{dV ›m¥S>b H.m
{dH.mg 2OXX028353

Ho.8Ho.8 ›rUm 7 {dkmZ d Óm–Ímo{JH.s {d^mJ6
^maV gaH.ma 

%8 ‹.gbr™ nm–Ym| ›| bdU šQ¨>–g Ho.
{ZdmaU hoVw ~h† Am¥{›„g
™wp„V™m| H.m Cn™moJ H.aHo. bdU
g{hŒUw OrdmUw H.m H.m™ˆnaH.
bjUdUˆZ Am–a CZH.m XmohZ
2OXX028403

Ho.8Ho.8 ›rUm Or8gr8 dmH.Mm–a 
Ho.8Ho.8 Hš.ŒUmZr 
Oo8 amUo 

A›mg6 EZ~rEAmBˆE›6 ›D. 

&8 hmBna šno„Q¨>b gopÐgœJ Ho.
›mÏ™› go AO–{dH. VWm O–{dH.
šQ¨>–gm| ›| JÐZm VWm {gQ¨>g
Ó{V{H .™mAm| H.m bjUdUˆZ
H.aZm 2OXX035953

Eg8Ho.8 ~b JmonmbHš.ŒUZ6 ~r8
™moJo�da qgh 
›hoe Hw.›ma 
gwZ™Z gmhm 
amOHw.›ma 

{dkmZ d Óm–Ímo{JH.s {d^mJ6
^maV gaH.ma6 hmBna
šno„Q¨>b gopÐgœJ na ZoQ>dHˆ.
n[a™moOZm 

'8 JÐZm ‹.gbMH . ÓUmbr ›|
gœgmYZ Cn™moJ XjVm6
n™mˆdaUr™ JwUd¾Vm VWm
C¾nmXH.Vm H.mo ~…T>mZo Ho. {bE
gœa{jV Hš.{f 2OXX033553  

Ama8Ec8 Mm–Yar ›hoe Hw.›ma 
gwZ™Z gmhm 

^maVr™ Hš.{f AZwgœYmZ
n[afX6 grE ÒboQ>‹.m›ˆ 

(8 gmo™m~rZ ›| gyIm Edœ Vmn šQ¨>–g
g{hŒUwVm H.mo ~…T>mZo ›| RNA

BÐQ>a‹o.aoÐg Edœ dm™ag
gmBbopÐgœJ ™wp„V™mœ
2OXX034323

AO™ Ho.8 qgh 7 ^maVr™ Hš.{f AZwgœYmZ
n[afX6 EH.šQ¨>m ›wam¥b
n[a™moOZm 

���
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dm{fˆH. Ó{VdoXZ
#!"'7"(

"%8 H.m{›ˆH.

d–km{ZH. šQ>m‹. 

Ómo8 ZaoÐÃ ÓVmn qgh 7 {ZXoeH.

dmVmdaUr™ šQ¨>–g Ó~œYZ šHy.b 

S>m¥8 Eg8Ho.8 ~b AÏ™j 2Ó^mar3 Edœ ÓYmZ d–km{ZH. 2Hš.{f ›m–g› {dkmZ3 

S>m¥8 E›8nr8 ~ mhØUo d[aŠ> d–km{ZH. 2new O–d Óm–Ímo{JH.s3 

S>m¥8 ™moJo�da qgh d[aŠ> d–km{ZH. 2gš™ {dkmZ3 

S>m¥8 Eg8Eg8 ndma d–km{ZH. 2d[aŠ> doVZ›mZ3 2new O–d Óm–Ímo{JH.s3 

S>m¥8 Or8gr8 dmH.Mm–ao d–km{ZH. 2d[aŠ> doVZ›mZ3 2Hš.{f gœaMZm Edœ Ómogog BœOr{Z™[aƒJ3 

S>m¥8 ~r8 g´OZma d–km{ZH. 2d[aŠ> doVZ›mZ3 2new O–d Óm–Ímo{JH.s3 

lr JmonmbHš.ŒUZ ~r8 d–km{ZH. 2n™mˆdaU {dkmZ3 

lr amOHw.›ma d–km{ZH. 2Hš.{f H.sQ >{dkmZ3 

gyIm šQ¨>–g Ó~œYZ šHy.b 

S>m¥8 Oo8 amUo AÏ™j 

S>m¥8 EZ8nr8 Hw.amS>o ÓYmZ d–km{ZH. 2new {M{H.¾gm amoJ {dkmZ3 

S>m¥8 AO™ Ho.8 qgh d[aŠ> d–km{ZH. 2Hš.{f O–d Óm–Ímo{JH.s3 

S>m¥8 S>r8S>r8 ZœJmao d–km{ZH. 2d[aŠ> doVZ›mZ3 2›šXm Edœ Ob gœajU BœOr{Z™[aƒJ3 

S>m¥8 ›hoe Hw.›ma d–km{ZH. 2d[aŠ> doVZ›mZ3 2nmXn H.m{™ˆH.s3 

lr gVre Hw.›ma d–km{ZH. 2nmXn O–d agm™Z {dkmZ3 

lr ÓemœV Hw.›ma hÐOJr d–km{ZH. 2nmXn H.m{™ˆH.s3 

›šXr™ šQ>–g Ó~œYZ šHy.b 

S>m¥8 Ho.8Ho.8 Hš.ŒUmZr AÏ™j 

S>m¥8 S>r8nr8 nQ>ob ÓYmZ d–km{ZH. 2nmXn H.m{™ˆH.s3 

S>m¥8 Ho.8Ho.8 ›rUm d[aŠ> d–km{ZH. 2Hš.{f gy‚› Ord {dkmZ3 

S>m¥8 Ama8Eb8 Mm–Yar d–km{ZH. 2d[aŠ> doVZ›mZ3 2gš™ {dkmZ3  

lr amOJmonmb6 dr8 d–km{ZH. 2›šXm agm™Z {dkmZ9CdˆaVm9gy‚› Ord {dkmZ 3 
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S>m¥8 ZraO Hw.›ma d–km{ZH. 2›¾š™ nmofU3 

lr n[aVmof Hw.›ma d–km{ZH. 2n™mˆdaU {dkmZ3 

Zr{VJV ghm™Vm AZwgœYmZ šHy.b 

S>m¥8 Oo8 amUo AÏ™j 2Ó^mar3

S>m¥8 E8Eb8 H.mØ~bo d–km{ZH. 2d[aŠ> doVZ›mZ3 2Hš.{f AWˆemš¿3 

Óemg{ZH. šQ>m‹. 

lr›Vr ny{Uˆ›m Eg8 KmS>Jo ghm™H. Óemg{ZH. A{YH.mar 

lr X™mZÐX IamV ghm™H. 

VH.ZrH.s šQ>m‹. 

S>m¥8 E8dr8 {Z›ˆbo ›w®™ VH.ZrH.s A{YH.mar T-9 2new {dkmZ3 

S>m¥8 nr8~r8 Vdmao d[aŠ> VH.ZrH.s A{YH.mar T-6 2‹.m›ˆ3 

lr›Vr Zmo{eZ eoI d[aŠ> VH.ZrH.s ghm™H. T-4 2{g{db3 

lr gœVmof ndma d[aŠ> VH.ZrH.s ghm™H. T-4 2Bb–„Q¨>rH.b3

lr ÓdrU ›moao d[aŠ> VH.ZrH.s ghm™H. T-4 2H.ØÒ™yQ>a3

lr E›8 JwÖ~mbm d[aŠ> VH.ZrH.s ghm™H. T-4 2gyMZm Óm–Ímo{JH.s3

lr G.{fHo.e Jmo‹.Uoo d[aŠ> VH.ZrH.s ghm™H. T-4 2~mJdmZr3

S>m¥8 2lr›Vr3 {Ó™m Om¥Oˆ d[aŠ> VH.ZrH.s ghm™H. T-4 2gy‚› Ord {dkmZ3

lr b{bV Hw.›ma Ahoa d[aŠ> VH.ZrH.s ghm™H. T-4 2O–d Óm–Ímo{JH.s3

lr gwZrb nmoVoH.a d[aŠ> VH.ZrH.s ghm™H. T-4 2Hš.{f ›m–g› {dkmZ3

lr nQ>dmÝ. Mhm½S>o d[aŠ> VH.ZrH.s ghm™H. T-4 2Hš.{f3

lr A{ZHo.V ›moao d[aŠ> VH.Zr{e™Z T-2 2‹.m›ˆ3

4$" ›mMˆ6 #!"( Ho. AZwgma

���
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"&8 {d{eŒQ> A{V{WJU

"8 nX§› {d^yfU ›mZZr™ lr eaXMÐÃOr ndma6 am´™ g^m gXš™ Edœ nydˆ Ho.ÐÃr™ Hš.{f ›œ¿r6 ^maV
gaH.ma

#8 S>m¥8 {¿bmoMZ ›hmnm¿6 g{Md6 S>o™a Edœ ›hm{ZXoeH.6 ^maVr™ Hš.{f AZwgœYmZ n[afX6 ZBˆ {XÞbr

$8 S>m¥8 S>ÖÞ™y8Eg8 {…T>Þbm|6 ghm™H. ›hm{ZXoeH. 2~mJdmZr36 ^mHš.AZwn6 ZBˆ {XÞbr 

%8 S>m¥8 Ama8Ho.8 nmb6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AZma AZwgœYmZ Ho.ÐÃ

&8 S>m¥8 gwO–Z ~mošM›m6 EZEgS>ÖÞ™y6 ÓmB›ar BœS¨>šQ>rO {d^mJ6 Am¥šQ¨>o{b™m go AZwgœYmZ gš™ d–km{ZH.
Edœ Hš.{f ÓUmbr {deofk

'8 S>m¥8 Ho.8Eb8 MS§>…T>m6 nydˆ Cn ›hm{ZXoeH. 2~mJdmZr36 ^mHš.AZwn6 godm{Zdš¾V A{YH.mar 

(8 S>m¥8 ~r8nr8 ›mohÐVr6 AÏ™j6 ÓYmZ d–km{ZH. 2new O–d Óm–Ímo{JH.s36 ̂ mHš.AZwn 7 grAmBˆE‹.AmaAmBˆ6
~amH.nmoa6 H.mobH.Vm

)8 S>m¥8 Ama8Or8 XmZr6 Hw.bn{V6 nrS>rHo.dr6 AH.mobm 

*8 S>m¥8 Ho.8nr8 {d^dZmW6 Hw.bn{V6 E›nrHo.dr6 amh†ar 

"!8 S>m¥8 {H.gZ bdm½S>o6 nydˆ Hw.bn{V6 E›nrHo.dr6 amh†ar 

""8 S>m¥8 C›mH.mÐV ~hoam6 ÓYmZ d–km{ZH. 2gš™{dkmZ36 ^mHš.AZwn 7 ^maVr™ Hš.{f AZwgœYmZ gœšWmZ6
nygm6 ZBˆ {XÞbr

"#8 S>m¥8 Eg8Ho.8 Ï™mZr6 ÓYmZ d–km{ZH.6 EZAmaE› Ó^mJ6 ^mHš.AZwn6 ZBˆ {XÞbr 

"$8 S>m¥8 Eg8Ho.8 qgh6 AÏ™j6 ‹.b Edœ ~mJdmZr Óm–Ímo{JH.s gœ̂ mJ6 ̂ maVr™ Hš.{f AZwgœYmZ gœšWmZ6 nygm6
ZBˆ {XÞbr 

"%8 S>m¥8 ~r8 am›Hš.ŒUZ6 ÓYmZ d–km{ZH.6 ^maVr™ Hš.{f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr 

"&8 S>m¥8 nr8Eg8 ~mXb6 Ómo‹o.ga Edœ AÏ™j6 Hš.{f AWˆemš¿ {d^mJ6 ~Zmag {hÐX‡ {d�d{dÍmb™6 dmamUgr 

"'8 S>m¥8 A{›V H.a6 ÓYmZ d–km{ZH.6 ^maVr™ Hš.{f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr

"(8 S>m¥8 EZ8dr8Ho.8 MH .dVu6 ÓYmZ d–km{ZH.6 ^maVr™ Hš.{f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr 

")8 S>m¥8 S>r8Eb8EZ8 amd6 n[a™moOZm g›Ðd™H.6 ^mHš.AZwn 7 ^maVr™ ›šXm {dkmZ gœšWmZ6 ^monmb 

"*8 S>m¥8 dr8™y8E›8 amd6 nydˆ n[a™moOZm g›Ðd™H.6 ̂ mHš.AZwn 7 Ho.ÐÃr™ ewŒH. ŷ{› Hš.{f AZwgœYmZ gœšWmZ6
h–Xam~mX

#!8 S>m¥8 Or8Eg8 qgh6 Ómo‹o.ga6 gš™{dkmZ6 ZaoÐÃ Xod Hš.{f d Óm–Ímo{JH.s {d�d{dÍmb™6 ‹–.Om~mX 

#"8 S>m¥8 gw{›¿m Aamo…S>m6 ÓYmZ d–km{ZH.6 ̂ mHš.AZwn 7 amŒQ¨>r™ g›o{H.V ZmerOrd Ó~œYZ Ho.ÐÃ6 ZBˆ {XÞbr

##8 S>m¥8 Ap^dZr S>r8 nmR>H.6 {ZXoeH.6 ^mHš.AZwn 7 ^maVr™ JÐZm AZwgœYmZ gœšWmZ6 bIZD.
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#$8 S>m¥8 ~r8S>r8 e›mˆ6 AÏ™j6 S>rgrnr6 ^mHš.AZwn 7 Ho.ÐÃr™ ewŒH. ~mJdmZr gœšWmZ6 ~rH.mZoa6 amOšWmZ     

#%8 S>m¥8 ™y8Ho.8 ›m–™ˆ6 d[aŠ> d–km{ZH.6 ^mHš.AZwn 7 ^maVr™ ›šXm Edœ Ob gœajU gœšWmZ6 XohamX‡Z6
C¾VamI½S> 

#&8 S>m¥8 nr8Ama8 AmoOšdr6 AÏ™j6 ^mHš.AZwn 7 ^maVr™ ›šXm Edœ Ob gœajU gœšWmZ6 XohamX‡Z6
C¾VamI½S> 

#'8 S>m¥8 nr8Eg8 {›Ðhmg6 nydˆ {ZXoeH.6 ^mHš.AZwn 7 EZAmBˆEEgE› 

#(8 S>m¥8 A{Zb Hw.›ma g„goZm6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ Hš.{f ›h¾dnyUˆ gy‚›Ord Ö™yamo6 Hw.g›m–a6
›D. ZmW ^œOZ 

#)8 S>m¥8 dr8Ho.8 {›lm6 AÏ™j6 Ho.ÐÃr™ ›šXm bdUVm AZwgœYmZ gœšWmZ6 H.aZmb 2jo¿r™ šQ>oeZ3

#*8 S>m¥8 ~Ãr Amb›6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 Ho.ÐÃr™ Hš.{f dm{ZH.s AZwgœYmZ gœšWmZ6 °dm{b™a6
Pmœgr

$!8 S>m¥8 Or8nr8 Amo~r aoS§>S>r6 ÓYmZ d–km{ZH. Edœ Ó^mar6 OrAmBˆEg AZw^mJ6 ^mHš.AZwn 7 EZ~rEgEg
EœS> Eb™ynr6 A›amdVr amoS>6 ZmJnwa

$"8 S>m¥8 Ho.8EZ8 AJ dmb6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 Ho.ÐÃr™ Hš.{f A{^™mœ{¿H.s gœ^mJ6 ^monmb

$#8 S>m¥8 EM8Eg8 Vcdma6 ÓYmZ d–km{ZH. 2nmXn H.m{™ˆH.s36 ^mHš.AZwn 7 ^maVr™ H.XÐZ AZwgœYmZ
gœšWmZ6 amOoÐÃZJa6 h–Xam~mX

$$8 S>m¥8 nr8Eg8 ~gw6 ÓYmZ d–km{ZH. 2nmXn H.m{™ˆH.s36 ^mHš.AZwn 7 ^maVr™ XbhZ AZwgœYmZ gœšWmZ6
H.mZnwa

$%8 S>m¥8 Or8Ho.8 gVnwQ>o6 d[aŠ> d–km{ZH. 2nmXn ÓOZZ36 ^mHš.AZwn 7 ^maVr™ gmo™m~rZ AZwgœYmZ
gœšWmZ6 BÐXm–a

$&8 S>m¥8 aVZ {Vdmar6 ÓYmZ d–km{ZH. 2‹.gb gwYma36 ^mHš.AZwn 7 ^maVr™ Joh‡œ Edœ Om– Ó~œYZ gœšWmZ6
H.aZmb 

$'8 S>m¥8 Ama8 ›YwgwYmZm6 ÓYmZ d–km{ZH. 2nmXn ÓOZZ36 ^mHš.AZwn 7 ^maVr™ H.XÐZ AZwgœYmZ
gœšWmZ6 amOoÐÃZJa6 h–Xam~mX

$(8 S>m¥8 Ho.8EZ8 JUn{V6 ÓYmZ d–km{ZH. 2nmXn ÓOZZ36 ̂ mHš.AZwn 7 ̂ maVr™ H.XÐZ AZwgœYmZ gœšWmZ6
amOoÐÃZJa6 h–Xam~mX

$)8 S>m¥8 Ho.8Ho.8 e›mˆ6 ÓYmZ d–km{ZH. 2nmXn amoJ{dkmZ36 ̂ mHš.AZwn 7 ̂ maVr™ H.XÐZ AZwgœYmZ gœšWmZ6
amOoÐÃZJa6 h–Xam~mX

$*8 S>m¥8 {OVoÐÃ Hw.›ma6 {ZXoeH.6 Am–fYr™ Edœ gJœYr™ nmXn AZwgœYmZ {ZXoemb™6 AmUœX6 JwOamV 

%!8 S>m¥8 ~r8 qgh6 {ZXoeH.6 ^mHš.AZwn 7 ^maVr™ gÖOr AZwgœYmZ gœšWmZ6 dmamUgr

%"8 S>m¥8 ~r8S>r8 e›mˆ6 ^mHš.AZwn 7 AÏ™j 2‹.gb C¾nmXZ6 ›šXm {dkmZ gœ^mJ36 ^mHš.AZwn 7 Ho.ÐÃr™
ewŒH. ~mJdmZr gœšWmZ6 ~rH.mZoa6 amOšWmZ

%#8 S>m¥8 Eg8S>r8 gmdœV6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AœJya AZwgœYmZ Ho.ÐÃ6 nwUo 
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%$8 S>m¥8 Eg8S>r8 am›Q>oHo.6 ÓYmZ d–km{ZH. 2nmXn H.m{™ˆH.s36 ^mHš.AZwn 7 amŒQ¨>r™ AœJya AZwgœYmZ Ho.ÐÃ6
nwUo 

%%8 S>m¥8 AZwamYm CnmÏ™m™6 ÓYmZ d–km{ZH. 2nmXn O–d Óm–Ímo{JH.s36 ̂ mHš.AZwn 7 amŒQ¨>r™ AœJya AZwgœYmZ
Ho.ÐÃ6 nwUo

%&8 S>m¥8 Eg8E›8Ho.8 ZH.dr6 {ZXoeH.6 ^mHš.AZwn 7 Ho.ÐÃr™ ^o…S> Edœ D.Z AZwgœYmZ gœšWmZ6 A{dH.mZJa6
amOšWmZ 

%'8 S>m¥8 EZ8dr8 nm{Q>b6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ D.œQ> AZwgœYmZ Ho.ÐÃ6 ~rH.mZoa 

%(8 S>m¥8 Bˆ8~r8 MmHw.aH.a6 {ZXoeH. 2H.m™ˆH.mar36 ̂ mHš.AZwn 7 Ho.ÐÃr™ VQ>r™ Hš.{f AZwgœYmZ gœšWmZ6 Jmodm 

%)8 S>m¥8 gmohZdra qgh6 ZmoS>b A{YH.mar {ZH .m6 ^mHš.AZwn 7 amŒQ¨>r™ S>o™ar AZwgœYmZ gœšWmZ6 H.aZmb

%*8 S>m¥8 gw~moY JwÒVm6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 Ho.ÐÃr™ ›¾š™ {ejm gœšWmZ6 ›wØ~Bˆ 

&!8 S>m¥8 ™y8 amOHw.›ma6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 nmoÞQ¨>r AZwgœYmZ {ZXoemb™6 amOoÐÃZJa6 h–Xam~mX

&"8 S>m¥8 Ho.8EZ8 {^boJmœdH.a6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 ^maVr™ new {M{H.¾gm AZwgœYmZ gœšWmZ6
~aobr6 C¾Va ÓXoe

&"8 S>m¥8 dr8Ama8 gwaoe6 AÏ™j 2›mp¾š™H.s gœgmYZ Ó~œYZ36 ̂ mHš.AZwn 7 Ho.ÐÃr™ AÐVšŴbr™ ›mp¾š™H.s
AZwgœYmZ gœšWmZ6 ›moZra›nwa6 np�M› ~œJmb

&$8 S>m¥8 {haH. Hw.›ma ~›ˆZ6 ÓYmZ d–km{ZH.6 ̂ mHš.AZwn 7 Ho.ÐÃr™ ›rR>mOb nmbZ gœšWmZ6 H.m–gÞ™mJœJm6
^wdZo�da

&%8 lr gÐVmof ~aJmS>o6 VmbwH.m Hš.{f A{YH.mar6 Hš.{f ^dZ6 ~mam›Vr VmbwH.m Hš.{f A{YH.mar6 ~mam›Vr6
~mam›Vr VmbwH.m Ho. g^r ›½S>b Hš.{f A{YH.mar6 ~mam›Vr VmbwH.m Ho. g^r Hš.{f gwnadmBOa Hš.{f
ghm™H.m| Zo {XZmœH. "! ›mMˆ6 #!"' H.mo gœšWmZ H.m Xm–am {H.™m0 

&&8 lr›Vr ÓoaUm JwÒVm6 AÏ™j6 aoS>H .mg gmogm™Q>r6 ~mam›Vr 

&'8 lr›Vr Vš{ÒV ‹.Q>mbo6 emIm Ó~œYH.6 Eg~rAmBˆ BZ Q>M6 ~mam›Vr 

&(8 gwlr ZrbÓ^m ^m|gbo6 gaH.mar ES>dmoHo.Q>6 ~mam›Vr 

&)8 gwlr {Ó™œH.m H.mQ>o6 gaH.mar ES>dmoHo.Q>6 ~mam›Vr  

� ��



98

n[a{eŒQ>7I

gœšWmZ Ó~œYZ g{›{V 2IMC3 Ho. gXš™ 
"8 Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ̂ mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ 2ICAR -NIASM36

~mam›Vr

#8 Hš.{f Am™w„V6 ›hmamŒQ¨> am´™6 goÐQ¨>b {~pÞSœ>J6 VšVr™ Vb6 nwUo 7 %"" !!"6 ›hmamŒQ¨>

$8 Hš.{f Am™w„V6 H.ZmˆQ>H. gaH.ma6 eofm{Ã amoS>6 Ho.8Ama8 gHˆ.b6 ~œJbwÝ. 7 &'! !!"6 H.ZmˆQ>H. 

%8 Hw.bn{V9AZwgœYmZ {ZXoeH.6 ›hm¾›m ‹w.bo Hš.{f {dÍmnrR>6 amh†ar 7 %"$ (##6 {Obm Ah›XZJa6
›hmamŒQ¨>

&8 ›w®™ {d¾V d boIm A{YH.ma6 Ho.ÐÃr™ ›¾š™ {ejm gœšWmZ6 nœM ›mJˆ6 H.m™mˆb™6 ™mar amoS>6 dgm}dm6
AœYoar 2np�M›36 ›wØ~Bˆ 7 %!! !'"6 ›hmamŒQ¨> 

'8 S>m¥8 Eg8Ho.8 A›~šQ>6 n[a™moOZm g›Ðd™H.6 bdU Ó^m{dV ›šXmAm| Ho. Ó~œYZ na ApIb ^maVr™
g›pÐdV AZwgœYmZ n[a™moOZm6 ^mHš.AZwn 7 grEgEgAmaAmBˆ6 H.aZmb

(8 S>m¥8 2lr›Vr3 AZwn›m6 ÓYmZ d–km{ZH.6 Hš.{f agm™Z {dkmZ gœ^mJ6 ^mHš.AZwn 7 ^maVr™ Hš.{f
AZwgœYmZ gœšWmZ6 nygm6 ZBˆ {XÞbr

)8 S>m¥8 Or8 a{dÐÃm Mmar6 ÓYmZ d–km{ZH. 2gš™ {dkmZ36 H .rS>m6 h–Xam~mX

*8 S>m¥8 Ho.8Ho.8 Hš.ŒUmZr6 ÓYmZ d–km{ZH.6 ^mHš.AZwn 7 EZAmBˆEEgE›6 ~mam›Vr 

"!8 S>m¥8 ~r8 ›mohZ Hw.›ma6 ghm™H. ›hm{ZXoeH. 2EJ mo Edœ EE‹.36 ^maVr™ Hš.{f AZwgœYmZ n[afX

""8 d[aŠ> Óemg{ZH. A{YH.mar6 ^mHš.AZwn 7 EZAmBˆEEgE›6 ›mboJmœd6 ~mam›Vr     

AZwgœYmZ gbmhH.ma n[afX 2RAC3 Ho. gXš™ 
"8 S>m¥8 Ho.8 Zmam™U Jm–S>m6 nydˆ Hw.bn{V6 Hš.{f {dkmZ {d�d{dÍmb™6 gœ®™m $ Ð™y O„Hw.a E„gQ>|eZ

ZdmZJa6 ~œJbwÝ. 7 '%8

#8 S>m¥8 S>r8nr8 qgh6 nyd̂ Hw.bn{V6 OoEZHo.drdr6 O~bnwa6 ›8Zœ8 "%!6 go„Q>a "&7E6 {hgma 7 "#& !!"6
h[a™mUm

$8 S>m¥8 dmBˆ8Eg8 am›Hš.ŒU6 nydˆ {ZXoeH.6 grAmaAmBˆS>rE 2^mHš.AZwn36 ‹§.b–Q> "!(6 J rZ ›rS>moO6 Am¥Q>mo
ZJa Oœ„eZ6 {ZH.Q> H.aZmVr JmS>ˆZ6 dZšWbrnwa›6 h–Xam~mX6 VobœJmZm 

%8 S>m¥8 gr8Eb8 AmMm™̂6 ›8Zœ8 #)6 ZmJaH.moQ> H.m¥bmoZr6 R>mHw.admS>m6 nmošQ> 7 ›am½S>m6 nmb›nwa 7 "('"!#
2{h›mMb ÓXoe3 

&8 S>m¥8 {XZoe Ho.8 ›amo{R>™m6 nydˆ AÏ™j6 grEgrnr6 "*6 Ómo‹o.ga H.m¥bmoZr6 Hš.fH. ZJa6 
am™nwa 7 %*# !!'

'8 S>m¥8 Ho.8Q>r8 gØnW6 E‹.E‹. !#6 n–gZ n–amS>mBO6 %&6 ‹.šQ>ˆ ›–Z6 ‹.šQ>ˆ Öbm¥H.6 ¾™mJamOZJa6
~œJbwÝ. 7 &'! !#)
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(8 S>m¥8 Eg8Ho.8 Mm–Yar6 ghm™H. ›hm{ZXoeH. 2EgS>ÖÞ™yE›36 ^mHš.AZwn6 ZBˆ {XÞbr 7 ""! !"#

)8 Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo 

*8 S>m¥8 Oo8 amUo6 AÏ™j6 EgS>rEgE›6 ̂ mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo  

gœšWmZ AZwgœYmZ g{›{V 2IRC3
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

7 AÏ™j; g^r d–km{ZH. 7 gXš™; Edœ S>m¥8 Oo8 amUo 7 gXš™ g{Md 

ÓmW{›H.Vm goqQ>J6 ›m¥ZrQ>[aƒJ Edœ ›yÞ™mœH.Z g{›{V 
S>m¥8 Oo8 amUo 2AÏ™j3; S>m¥8 ~r8 g´OZma6 S>m¥8 ZraO Hw.›ma6 S>m¥8 ~r8~r8 ‹œ.S>6 lr Or8 ›YwH.a6 S>m¥8 Ho.8Ho.8

›rUm 2gXš™ g{Md3

n[aUm› ‹ o.›dHˆ. XšVmdoO g{›{V 
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

2AÏ™j3; S>m¥8 Oo8 amUo6 S>m¥8 Ho.8Ho.8 Hš.ŒUmZr6 S>m¥8 Eg8Ho.8 ~b6 S>m¥8 E8Ho.8 qgh6 lr E›8Eg8 ^mQ>H.a6 lr am›
AdVma namea6 S>m¥8 ~r8~r8 ‹œ.S> 2gXš™ g{Md3

n[aUm› ‹ o.›dHˆ. XšVmdoO gob 
S>m¥8 ~r8~r8 ‹œ.S>6 ZmoS>b A{YH.mar6 S>m¥8 ›hoe Hw.›ma6 S>m¥8 Ama8Eb8 Mm–Yar6 S>m¥8 E8Eb8 H.mØ~bo6 lr Eg8dr8

nmoVoH.a

IarX nam›eˆ g{›{V 
S>m¥8 EZ8nr8 Hw.amS>o 2AÏ™j3; S>m¥8 S>r8nr8 nQ>ob 2AmoAmBˆgr Ho.ÐÃr™ ^½S>ma3; S>m¥8 Ho.8Ho.8 ›rUm 2gXš™

g{Md3; S>m¥8 E›8nr8 ~ mhØUo; S>m¥8 Eg8 gmhm; S>m¥8 ÓemÐV hÐOJr6 {d¾V Edœ boIm A{YH.mar6 d[aŠ> Óemg{ZH.
A{YH.mar9ghm™H. Óemg{ZH. A{YH.mar

d„gˆ g{›{V 
S>m¥8 Ho.8Ho.8 Hš.ŒUmZr 2AÏ™j3; S>m¥8 E›8nr8 ~ mhØUo6 S>m¥8 ™moJo�da qgh6 S>m¥8 Or8gr8 dmH.Mm–ao6 S>m¥8 ~r8

g´OZma6 S>m¥8 E8dr8 {Z›ˆbo; d[aŠ> Óemg{ZH. A{YH.mar9ghm™H. Óemg{ZH. A{YH.mar 

‹.m›ˆ Ó~œYZ g{›{V 
S>m¥8 Eg8Ho.8 ~b 2AÏ™j Edœ AmoAmBˆgr ‹.m›ˆ3; S>m¥8 ™moJo�da qgh6 S>m¥8 Eg8Eg8 ndma; S>m¥8 S>r8S>r8 ZmJœao;

S>m¥8 Ama8Eb8 Mm–Yar6 S>m¥8 nr8~r8 Vdmao 2‹.m›ˆ Ó~œYH. Edœ gXš™ g{Md3

nwšVH.mb™ nam›eˆ g{›{V 
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

2AÏ™j3; S>m¥8 Oo8 amUo6 S>m¥8 Ho.8Ho.8 Hš.ŒUmZr6 S>m¥8 Eg8Ho.8 ~b6 S>m¥8 E›8nr8 ~ mhØUo6 S>m¥8 AO™ Ho.8 qgh6 S>m¥8
™moJo�da qgh6 S>m¥8 ZraO Hw.›ma6 d[aŠ> Óemg{ZH. A{YH.mar6 {d¾V d boIm A{YH.mar6 S>m¥8 ›hoe Hw.›ma
2gXš™ g{Md3  
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ÓH.meZ g{›{V 
S>m¥8 Oo8 amUo 2AÏ™j3; S>m¥8 Ho.8Ho.8 ›rUm6 S>m¥8 ~r8~r8 ‹œ.S>>6 S>m¥8 ~r8 g´OZma6 S>m¥8 ZraO Hw.›ma6 S>m¥8

™moJo�da qgh 2gXš™ g{Md3  

g›mMma n¿ ÓH.meZ g{›{V 
S>m¥8 S>r8nr8 nQ>ob 2AÏ™j3; S>m¥8 E›8nr8 ~ mhØUo6 S>m¥8 AO™ Ho.8 qgh6 S>m¥8 Eg8Eg8 ndma6 S>m¥8 ZraO

Hw.›ma6 lr JmonmbHš.ŒUZ ~r8 Edœ lr ~mbwgm›r6 E8 

gœšWmZ Óm–Ímo{JH.s Ó~œYZ Edœ nam›eˆ ÓmogoqgJ g{›{V 
S>m¥8 S>r8nr8 nQ>ob 2AÏ™j36 gœ^mJmÏ™j6 S>m¥8 AO™ Ho.8 qgh6 S>m¥8 E8Eb8 H.mØ~bo6 d[aŠ> Óemg{ZH.

A{YH.mar6 {d¾V Edœ boIm A{YH.mar6 S>m¥8 ~r8 g´OZma 2gXš™ g{Md3

ÓmonamBQ>ar ›X g{›{V 
S>m¥8 Eg8Ho.8 ~b 2AÏ™j36 S>m¥8 AO™ Ho.8 qgh6 S>m¥8 JmonmbHš.ŒUZ ~r86 S>m¥8 Ama8Eb8 Mm–Yar6 S>m¥8 ZraO

Hw.›ma 2gXš™ g{Md3 

^yXš]™ {Z›mˆU {dH.mg g{›{V 
S>m¥8 Eg8Ho.8 ~b 2AÏ™j36 S>m¥8 ™moJo�da qgh6 S>m¥8 nr8~r8 Vmdao 

IobHy.X g{›{V 
S>m¥8 Eg8Ho.8 ~b 2AÏ™j36 S>m¥8 ™moJo�da qgh6 S>m¥8 Ama8Eb8 Mm–Yar Edœ S>m¥8 ÓemÐV Hw.›ma hÐOJr

2gXš™ g{Md3

{hÐXr g{›{V 
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

2AÏ™j3; S>m¥8 Ho.8Ho.8 Hš.ŒUmZr6 S>m¥8 ™moJo�da qgh6 S>m¥8 Ama8Eb8 Mm–Yar6 S>m¥8 ›hoe Hw.›ma6 lr ÓXrn Hw.›ma
Edœ S>m¥8 S>r8nr8 nQ>ob 2gXš™ g{Md3 

šd³N> ^maV {H .™mÐd™Z g{›{V 
S>m¥8 E›8nr8 ~ mhØUo 2AÏ™j36 S>m¥8 S>r8S>r8 ZmJœao6 S>m¥8 Eg8Eg8 ndma6 S>m¥8 Ama8Eb8 ›rUm6 lr JmonmbHš.ŒUZ

~r8 Edœ lr amOHw.›ma

gœšWmZ O–d7gœajm g{›{V 
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

2AÏ™j38 S>m¥8 {dÍm JwÒVm6 S>m¥8 Eg8 AmZÐXZ6 S>m¥8 Oo8 amUo6 S>m¥8 Ho.8Ho.8Hš.ŒUmZr6 S>m¥8 E›8nr8 ~ mhØUo Edœ S>m¥8
AO™ Ho.8 qgh 2gXš™ g{Md3

gmdˆO{ZH. gØnHˆ. g{›{V 
S>m¥8 E›8nr8 ~ mhØUo 2AÏ™j36 S>m¥8 S>r8S>r8 ZmJœao6 S>m¥8 Eg8Eg8 ndma6 S>m¥8 E8Eb8 H.mØ~bo Edœ S>m¥8 Ama8Eb8

Mm–Yar 
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dm{fˆH. Ó{VdoXZ
#!"'7"(

{eH.m™V gob 
gœ^mJmÏ™j6 lr Eg8 ndma6 lr am› AdVma6 lr E›8Eg8 ^mQ>H.a 

AmaQ>rAmBˆ gob 
Ómo8 ZaoÐÃ ÓVmn qgh6 {ZXoeH.6 ^mHš.AZwn 7 amŒQ¨>r™ AO–{dH. šQ¨>–g Ó~œYZ gœšWmZ6 ~mam›Vr6 nwUo

2Anrbr™ Óm{YH.mar36 S>m¥8 S>r8nr8 nQ>ob 2grE‹.Amo36 S>m¥8 Eg8Ho.8 ~b 2nmaX{eˆVm A{YH.mar3 

›{hbm gob 
lr›Vr ny{Uˆ›m Eg8 KmS>Jo 2AÏ™j36 l›Vr Zmo{eZ eoI6 lr›Vr {Ó™m Om¥Oˆ6 Óemg{ZH. A{YH.mar

2gXš™ g{Md3  

� ��
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