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Sial @ U fIRISdT 9@ Siias g €1 59 T H o 3R
TG & 99 B BT § — gig, e iR gom+ | g% Sig
TR I UE 31U B ST OGS~ BRal & AT B DI B
PRAT T | Ul H 9 VT B BT B WA PR b STl gd
oIl Uil H T UBR BT USIA- <@l SIal & — a8l el iid
IR <iffra |

darell (algae) H SHHT A= CCHR Y =] I ofcll 2 | FATHISCH
A U & Uod TR 98-TTadx 7R Od 8 3R 3FTel RR 9 &
U 9 99 O &1 T IRR & 3 A BN arel aeft wore
(vegetative reproduction) P ISTERT & | B o G 701 ST+
g7l W S (spore) I dR E RTRT A7 O a9 Y
YRTT B &1 O gfcrdt it gof (sporophyll) wEerl 2|
e i 6 a9 981 9 91 THe I @ geed g8 o
ST PO [JHRId T STH Tt diei # el 4T 994 © |
] 31eifiTe TS & Hedwd SISUEIaEl (sporangia) #
T U o | YA SRY B IRG gl § o)
qUIcT: 37ciiTe JST B SIS © Sidih PO IaRIferdl H oo
e T B FOIId BIell 8 | g AR, &Sl <iffiep S
P BoRdwd ST~ Uh faldre == 2

ar-afiEl & ofR fRivaR weTsl W U9 5 U B & R 9
dN T § g 31 W Pl el Rgend, T & Bl a9 81 O
s, wdeR, fhema < 3R 3= | 5976 it gor= T i pal
S g, T iR gorfed 181 81| 57 2 (cone) Ped & |
I YH W W B T R Uh R A a1 S AdS! S 'l
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ST € | UETSt & # A1 IS oiR

SIGR & UGN DI STAM P BMH

H ot A ST © 8RS aac!
ESIRIICEIFAS SIS

AR MU ifial #, @l H, ded & o
PR, ST 3 iR ER=aifT ¥ S aifdrepier -
iy § ST gax, T-A, wEdd % Raerd g1 84

R TWRE-adRE &I faferdl, die-udi 3k gefl He= W& € |
ER3AAA I Pel o9 Ul b IO 3 2 | 581 H ITH b
TS BT § oI aRuIT Ry el 3R €T §9d § | i
& e &R iR %, vt &R iR 9. a8 frafien & &
AT YT &1 QT ¢ Al i gl & 9= €, 3R Rt
s 2 f6 4 gamaRen # & 2

9 WIS | A9 Gl & a9, R, 78HT iR et qon
ST g9 B Ufhar & SkE™ Ud wew b aR H ge|
diell @t g # well @ frae ffdedar 7, gl @1 fafosi
J 1 R 8, T R AN © Poll IR, Haw I ATHI
T ITER 8, et Bl § RN sifed @ 22 B Iw-
S G Bl H 8 ST § IR IFH W IS (ovules)
dIST H 98l S 82 39S 3felal $B 14 89 A TorT
B W B |

el F IS b 1T ST DSBIS B THIAT 9 37T &t
T U | A T F B Ul BT BRI, di9T Ifed
Wall Bl T iR 0 & R W o & W e IRTEN
PR I gag I« B U a9 B Had Hadd (tissue
culture) @ TIFTH THId Bl Fad AT SHH MY AT |
T, Hel R ISl @ et g @ te I ® 98

RIS pol & 7 TP |

e\




JUE 1: GIsT BT 3agT

39 gUs H QI 3MeiNg DA &/ SABT
JFEE FIMld ST91d H Hsiell Bl TSt
% Sfder I 8/ T8 TIFahy 3T BIdl
g fob T 3R d 3911 IAT I Us-
qrell bl Gatedel fobar uv =301 & FAe
ol 331 N8 o, Fal st far &bl
ARRIT SAT=IhINI 8H 3ifee A 3ifeEw
ql-els V&l gd 8 A1 uis &/ As-ds
STABNI & 1T GIQY Gield G fera=o
g HAAlE US-Tle aAR Bl & HBIHA H 41
afa 33/ gRFRE JHIuT J 379
dqghY 3151 §H 1CY beaR, AlHAICH
EIRISISTASIRTA 1] 51l CIgBR Bl
Seeld dbellhl BT IUANT HI 8 8/




gien I ymaa: offmifiae sweeol

U STHET AT 19 GIel § fhedt ff whR & forT 819 &1 91 d=en
TP ST AT ST o7 | 9 |Ifdd BT a1 g2, I drar
IS1 qf¥ehe o f digl # ol 89RT €1 aRE -} SR Arar 91y i
g a1 i1 999 & foTg =R 3R A1eT BT e wodt 811 § | 99
AT & 7N SRIE AR udfa A= Ie diei | form @
SURRIRY Bl &1 S 9T I | $B o A1 PIB! SRITUS a1l Al
Scoll UaTe] TRIT BN & 9 H fdheldr B

WR, A Al G S © 6 UPpia &1 3ol Ml Bel |
FI-HaR dTel -1 Gt Wbl & g 81 81§78 R
3R HIET |1 Ush &1 Hel TR AT A-37e7 Hell W Hl 81 Febdl
g | TR, a8 3R Udid O/ $ Js-uiei § a1 7R iR AET Us
) STEI-3TeT BNl & | 519 BT AT 3T H1EH gRT TR USi U= ol
T § WRNT HUT AIGT Bel db g S & a4l e giar 2 |
R Bt @ Bl Ud A g 8 |

o
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JIeqd &l JHUpHH

= & TRIg PITRT fAsTT FfSRRT Tarfea (Sergius Nawaschin)
9 1898 H HGRI UMbl & U H R B! bl HBT DI
He@qul @ISl o oY | Uigl § IS $I FART TSR] [ IRe
eR-eR 31171 &3, AT 39 TR T RAIRICIdR ToR Sl |

Tgfa s @1 9 8 R gAMb HEM SRIME 3R
(Aristotle) ®T 316 71 81, I8 Al 1 | S AR U9
R G HIGT goi-firel I8 € 3iR 379+ Hll | 7R IT A1&T &9 S
g1 7 Ug I IR H o4 AfIRe Ao 9 UeT B B
3R b My Ry SR g7l A & S be ST drel
foraeg (Theophrastus) ¥} Tt d forT & SUfRURT &1 gdr
&I T UIY o | 3fetel, ST Yd drR) Aal 3 foredt 3ol b
KT SR §7¢ Wiice H S8i IRl 3R HRATE AN P
T Rarst &1 7 fpar g1 5o gy e Ffead e v
AR TR & R IS WR TGHR IAD] JIHH AIShR IH Yol
Bl AT AT | YOIRT I AIGT SR & YA I QAT AT | AT
ST o7 {6 S99 WSR & ARYR BEel AT | 3949 ST ol
e g 5 39 99 ff A @oR & 71 TRE & USi & ki
B S o |

T=gdl 3R Alegd] Idmeal & dsmfdi o o drei | fowr off
YHR & R-H1GT e BT AFI1T1RT I $+hR B [od7 o7 | 39
T s9HT NTsh TP 3T%ellel g &R | ST o | |8
YAl &b gRg aIfd WSl g g 99 Hheddl &
SF SIRT%e e WY diel § <iffie ust=e &Y 781 ugae
g o |

fIeaRY ®ia (o) 3R TRl GeAsell & AR 4 59 e
T S 31fdp AR el | 1682 § T 3T a-eyfer Mt
T2 7 (Nehemiah Grew) (1641-1712) ¥ FdUIH YheRl Bl
AR ST ST HAT | BT BT AT b IR B & HIGT 91 )
IR I U “fa9Iy ugrel” SUSeR d STl § S JUSTeRT Bl
%ol H 98 <l § |

g & [FaRl & giee Hifd IR & JhaER SSich Sidhd
HATRIT (Rudolph Jacob Camerarius) ¥ 1694 H @l | I8
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3IUSTIT F ¥4 B GNIT Toft

e o & wreqa # uRudd ST IFg 4191 a9 & oy AraT
BT b SMAYN R US BT S]] 8| 7R Bl Jguffer d
SaRYed dIS1 g & | HHARIRAE 7 Pel, IR %
forar | o) i & frepd & o § SR }(
qar 3 a Ry ST H SISt Bl a1 Uil J/( AvE
AT 2 -
MY 3 URTT BT BT YHPT JCIRE! Hal TP T
&1 81 urs off | 39 fawn A geefl & uRrg s ok
G Sft &Y. S (G.B. Amici) (1824) I @Iof
Heaqul A1 g3 |

B3 A WSl DI TRE UM el DI @rol T BT
&1 g9 o1 | 3 gewreell | U fas et wroht (wigferer
SRy & afdTd BT <X da T ¥ U &
T IRTT ST afdawnT & 91 IR FIue gam 21 3 39
AR QW 8 | SF WA U & Hed W SAH 3
el e el 7 I seaidichd &R f&aT| a8 el

\ o
ISl &l 2AAIN 9
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BT HT T

gFpT & &7 Pl @Sl BIC

R-eR it # ST gocit T3 | 1830 H I=_IM Uddh AR U HEl
5 IR Bl A Fraer daTell URTT STell 3fId: dielve & T
H 3Tl B

Urel H U Bl bR U IR HEdqUl SHHRI 1884 H §.
IR (E. Strasburger) 5 &1 | S8 Ugell R HIFICAT AHE
T WROdl 41g H AR TS (male gamete) BT HIGT JHD
(female gamete) & |1 A= I@T| I8 UFHAT FSITHA
(syngamy) HEETS | Y URTT el ¥ & TR S herd o |
I H US ol dISvs ¥ A ST § IR GO TR D Bl
T B T 39S ual It & Rl =el of | TAdSl Usi
(gymnosperms, S e 3R TdeR) & R H Uar o7 fF 3749
TART TR PP < 8 ST 6 |

GAURT digi (angiosperms) & = # §AX TR WD Bl
Y¥epT BT U 1898 W /AT A=A AT Tariea = hTetRar

IR foIfora® e el & o | =81 9T fob R el |
et &1 R BIRTGRIT ¥ I Ud BT bad dIovs § IuRAd

T I o




310S PHIRTHT & A1 el ST 2 | 39 AT (syngamy) dad
& | GRT s dIovS ¥ IURRA 3T 3T sl 9 e g,
R gd dwsab (polar nucleus) ®ad & | IF dsdl & 4
e 1 forgwT wera (triple fusion) ®Ed € | P €1 WHY § 3
GagRT diEl # A 39! gfe 8 TR | 3R §9 IR I el
BRI dIgl &1 U HaedTdl @&l |ifed gs | R @ gor
g1 & ST feuel T | Yoy | 39 YRI Ufshar & Mo
BEd T |

T 91d 3R & o7 B © | Hres) digl § 99 §1 R b H
A T GISTUS B 2T BT & Said avT 4 brseb] ol |
gAY 9 SIexT = (double fertilization) wed & | dre 3R
SIER O TSN gl | Udhd Ve 811 § Sidie ]}l
I ereY el o1 eTelfores Tl & | |leY fFved & helawy
YUIAY g1 & ST YOI &b IOl BT |ie ¢ |

QORI fqqRo1 & & € b feuel Wy A a4 d1ell e
3R IEY 1 arer Yoray BRI &€ 8| R U dies
GAgRT digl H &1 9 1f¥d gd Fed o9 ¢ | I alsY
Y9 & Herawy g9 aTell Hdd gHen By g gl

AT Procbl BT AT 1-14 T IV TS & | 37 Yoran fEagfor
R PR IO Teb Bl Heball € |

foreft off wromify @Y T Bifies (somatic) PiRTeralt # Toregsit @0t
T e e el 8 | 59 JHE a1 & af OREAT B 6] e |
ameft < S ¥ 1 WX Brsich dY ST (haploid = N) ®Ed & | 9
] BT AT BIT 2 A1 ORLAT B AT J: Hel AT &b a_IaR 8l
Sl €, ST gD A G BNl € | QR cbsreh dTeil ebIfrebl <bl fgfore
(diploid = 2N) el & | e S SRR hesrept bt e €, a1 Brfore
(triploid = 3N) PRreRT I7elt ¥ | YoTdT gict Ty Tam &) & 7 | 3R
@ SR, F A 9L ArETE H AT Fed! o SuRAIRT F FROT

TR (polyploid) uTdly §7er ¥ |

AY o
ISl &l 2AAIN
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UAdd & 12 B3R & AR

UST9 & HHel H AN §RT Sidl A OSBTS BTl o’ F9I 3
SIRY € | gd | & STeTT-3Teld FSIicrl & Sl & e | ey
S 9977 I 9 | S 819 3R 19 & §id Yo 819 o @R
A1 8 | 39 &M1& T Bl & | 3301 RS B¥ell Bl By I~
foret Y Avor &1 gRomH € | Su-faeer & &3 defe dverd
S B H & 2 | SR 81 AR S AL FRI (IARI)
P Py b I& BN I P (A WIFT TR B B 8 | Bl
B IA-ARRIET TAT GE-aicRiE e gl ufehar &1 =i
g | qUTeira gRT wIfwT iR 39d HIfST USTHE & 1 DSBS
BT & gRomH ¥ | 99 TRded 919 I8 & 6 19 iR 91 & =
FHROT IRTT H QT TT-3TATT TATfrd & & TSTH bl Aol
& Sfafe BHell H MR TR U 8 Yol (S 718) & 3Ter-
3Tl fpel & di g HHRoT HRIAT ST B | STl T-3Tel]
gonfadl & 9 AHRoT F SIS T IRR T
B 2

aiEl & A U TN ddsl arell 9 8l I § | A
JIeRT (Norman Borlaug) 39T a5 | URTg U | W,
el g TR O Sigell & e o ) TR B 72 2
AR 39 WK 98 U & | U8l 39 B & forg Siial &t
e BRarr Tt a1l R g S| TviEE @
JiTeh I RETell R T Uga 1S | 31T &g RETell
g TR STRIUTH U 7l =Tl H AN & |

31 aXE UGl § HHRT & U Ugel IRIT SO 6l 91y
& 1T 91T (afThRn) W ST gl o arfe A=

T I o




81 b | 319 Ig fohar uReell | Hrars Sl g 1 3R
ar 3R, bl H A1 W&l & 3R B YUT BT YUl
faerT g a1 diem 99 ST g

I8 TP ol A9 Sib & Hifh 3TH <ifi1eh ST DIABI3N
BT B JAN BIAT & — HPHRYT B R WD (YH1Y)) G
HATGT D] (JAUSIV) Bl HATIT SIar & 3R A=
BT & | I e SRy Y 81, BIar 9 8 | IRy
FAITT §RT IR WS Slell & F=-¥ § a1 fa=1 =
$ B IS 81 T AT| B g9y AR © |
34 TP I (I ARfed IRG) & drsd oAb
Udh hod (e 3Us BIREl § Ufdse Harar a1
IR SO I @1 faer fear |

3T FATT | ST FAT dH

FANIT ARG AT &7 T T AT 3ATe] DI Tl Bl
JETERVT IR FHSI ST Al & | 31 &b 3G arel
&%= BT TS PR Teb 3] A AT-AR 3fTef P Y
diel ST FAIT BT B ISR & | ARG A g
BT Sl BRI ETebR Teh IATRAT AT Y UIET DT ST
<t B | T 1] AT T W S 9t A mgalin

wY A Th A Bl & | 31d: 58 dolld hal Sar gl —

FA U AT e & e wifeasd 3fef Biel 8
T | SR TR H B P8 Fhd © 1ob dolle U Sifal
BT B T S TP & Jaol A TG Q0TS (ARSI
& HerEwy S B |

TR ST9 31T, AT T o dIeT § Y UE IR By i
& 99 9 FA T8l BRI qifh il ST Bl b
& Haawd a9 G5l # rafies arh (S @
T&TH-Y&T g YA 811 I BHI ¢ AN & © |
3: B IR $B 7 $Y daald 3 Sl 7 o™
fafderr il 8, i1 Sial &1 UIplcad 0T 5 | UR
AT H VAT T8 BIAT | 377, Bl Afedl | Fl-1 &
ERT &1 ST ST RET © | 3R a 3iR, ISl gRT S7Mg

AY o
ISl &l 2AAIN
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Y 3ATe] ATUIRS e I goeb! [ b 81 © dIfh AlID

IS & By S Y WA ATchliold AT Qd IJoTeT

Pl gfe I IuYad 78l B |
JAHOT: i1 IR H1R-ISH
HHRT IR T BT & G w7 & |
UHiT H HI I IS-Pal Bl &l &
TP Bolawy -5 fhd d=dt 21 3l
=1 foreAl & e P w9 e
B | | AR fHE IR gt 2

\ =9 Y § TR g A©T &1 g 99

b IO & AR TR BT & | 37
Jfed $s S+Id Bl 9 GUTH Uy
Tl RE Y Y € |

39 fafy g7 Ol A B ybew
gorferdl ff IR B T8 B 1 A

RTRRBT Hell (V7e) IR I (F17ab7) b |l

AVAN N AN

I Tp A5 USIA YHTIFRIPT TR B
TS B 3 e 3 (Hder) T A (Kfedwg) & daxo &
@%wmwwmww%lﬁwm%
AT DSBS & IGTENT & |

AHR0 B el Aeiaa a&idr & d1ide Fa)ol (somatic
hybridization) | $H ¥R @ HIGT ST BITHISH BY goiy a1 a4
(vegetative) PIRBIST BT FATAT STTAT € | NTT-3TTT Tt
P PIRBTRT BT TANTLTAT H BT HRIAT Sl 21 59 fafdy
I U 1Y AEfa (cybrid) HEA & |

HHIOT BT Th AT heH

9 Ryl | ST FAlf<RT &1 Jheiied Aa-d 31T & | I8l g
& A gbT BIRIDBT BT Herd (fusion) HRAT Bl IoMT Teb
BIRTBT BT B BCIHY SH [h¥ll GAR PIRTHT BT Brsd
STe fam SIrar © | Sfell SIFM Fllf=[T &1 U SaTevvl 8 | o
g S gl |

AT AG



oy fhsRuc fos @ s & 99 I ®IfId HIRIDI

frhToIdy 30 Hafed fhar a1 — AT 96T dodR 1T 137 |

T AR, U WDICY =idhd ¥s ¥ Ud i few=
PIRTHT BT ABY SR bod d18Y farel foar T |

3Tl TROT H 1 BIRTGRN &I e M| 39 dkE IR 8
HAHR BIRGT F T BIRTBIRN BT BIRET G (cytoplasm)
3R fhTeR¥T &1 drad (S1TF.T) o |

BB DI [SHT BIRTBT & PIRIGI e H YUl T DI ART
STF®RI BT 8| or: I8 I HIfreT v grax Yor a9
el 21 B8 T ag e 81 38 39 YUT 31 daeH A
A BCTHR ABHY & T4 H JIRIUT PR f&m 1 & | 74 srafey
Ul BF IR &Ihhd 5 U Ry haeRAT 4s &I 5 <l ©
ST 3T WY | AU ST BIRTHT [hTSRIT HS & FHH
2, AP ISP 2, I FAA T

TEl R TeRAe & oM (STTAT) B ddhd & S
DIRTHT # Foe B far a1 2| fh=dt ft Shia & Sifdrer § <1
o1 91 HE< Bl Bl & — UBeTl bad g ORI BIRIHT & |
FdH & AET BT U &H Siefl & ISRV F & & AT § -
ST Brsdh I WS (fPASRYIE &1 dsdb 81 a1 BB &I
forg HIf@ fFTERde SRt 9 &1 & 9+ <l @) |

\ o
ISl &l 2AAIN
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TRIegeRar — S s It =1

BRI 5 3R Brsich b T Fecd BT T
oS et et e it o Tt el
. AR (J. Hammerling, 1953) = favegel wu &
fpar g

TR 7 v T 18 YRICTgeRar &1 g |
AP INR 25 AH. I 5 AH. TH A= U &
BINMGT HT 997 BT B 39 WL ®©Y | Y,
SIS 3R MR WHT H d1ST ST b1 &1 A Uh
B PINBT B A3 HIT € | §HD! U WIRRIT
g ¢ {6 5 s St re &Y Ol ® A 59 W
T3 ToATerl H STeTi-37elT SMBR-YHR B
T frercht € | ST gRYCTIgaReT ASCRIFT Fomfar
! I MATBR Bl & STaich YRICTgeiNaT shygeicT
B S WrOeR Bl B

TARICORT 1 319 Ugel WART H URICIgeilRaT AISTRIFT
BT Hsdh MHTAPR U UNICTIRIT geicT Bl
BT # Tra e, forat St @re &t 1 off |
SHRICTT ST <18 o fob § |G pifTept, o
HCICT BT DIRTBI G AR FISTVTIT BT Bsh
ofT, & AT T Sy oMl B | AHon fetgpet
A oA — 39 W Hygercy S WeR <l g |

T T 91 W &1 TS & St fave wifdrar
S gRT RIS 81 8 | U SARferT 39 R 9
FE 7 gV | S5 39 <l &l i e e | o
I =g St 31TE a8 S S & 41 b UBR B
off | I=M Td IR v 39 St &1 =< faan |
IR Y ATV AT Y et o | I sra:
RradT e Iqd! ST | A AT Stetl & Al §
et T O 8 € — ST s 9T W |

ST TARE b YA o1+ YRICTgRIRAT & STl |
TUSH Bl AGA-geadR Al by | o <97 781 I |
(EEE)
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e

T RN & ARl = Feitor fRdpren
5 Srdt BT AMMBR < dTel TaT,
ST eIl & Pradh b YA A
S DI 57 § 99 &, T A
BT 7| 3R 31T H 39 PIFTAT W)
ORI T ARSI & dad
P18 I

U 31T TIRT H gFRfeliT 7 Ud &1
PIRIGT H SHI UBR & Hsd G
QU | 39 TRE I IR Ud Hax
g9 TS| SBIH @ DI g9 ABY
BIRMBT R IR-IR Het-el THR
Pt St & el ¥ 1S9 T |
IE A1 Bl Sk © 5 Sl & wu-
A1 R R =307 Fiep § Uy
ST HE BT

CRIEgART ARTFaT

LaVAT

qE}l He@yul I © BIRIGT g | S99 98 IR IRIA®
ugTe, S SR IR .G (14 a1 3] HI HET Sl 2) a1
UIeE 3R U=SITsH 8d & | 397 JIIRad 399 ATscIaivgar,
A 3R FARIARE S PIRIGHT HY 91¢ 91 2 | FHoR
3R UA.N. BIRID & H IBPR brseh gRT (ISR o131 bl
fpaT=aa= R & | PIRTDT 5 Ud bsich b HE<d Bl Teb ALl
el TR BRI (J. Hammerling) §RT fT T 98 WReT U4
HOIGR YART 3 A S 9hdl ¢ | (SE dia)

TN 9919 19 fafderar

T IR & 9 W g4 A W o9 [ @1 e v gg
AT B BT BIRMR BT BT 8 | T GUR 3R I~ Bl
% AT T G ey IUTG &HdT 9 11 81 Bl 8 — Gl
ug] 81 A1 gU Bl A, 1 ARG & g swrd fHy S arel
TgLSi H HE B AT |

AY o
ISl &l 2AAIN
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I FAITT & FH | U &1 9eT ST 717 § 3R 98 © FaAl
BT JATIARIE ©U A FHAM BT | I UR Bl G dTel TITER0T
& U9l B el fRar T 7| el R Y gafaRer @
UHTT TSl & | U &I Sd & STeT-31eT wU ¥ o+ § 31
g Serexond wi # HiS U # Y& arel At & e ®
THR et €1 IRID A 1eqIT B R gaT gefl fb 3 |l
U B T B AT €; 78T B GRT AT SHDT Tell H ATST-
1 9t uRads 89 W= 39 It} &1 ®U-7 g8 ST © | 34T
YGR H, Ufsforar fAehwiforad & U & Uid A 3ferT fhg Ty
A el 1 519 -1 Sa1sal o) ST I Al STgafie
wY I GAM B §U 4l ITHT GI8) HY g8d gad 17|

JE BRI B f TAR < BT o1 AN F g A=

P-STTary &30 H dleT € | 39 d8d U 81 5 31 g 68
JTT-37TT &l H Fr=1-fr=1 YgraR <1 & S 9aiaRoiy uyra
BT IR B |

qhiferar g W YIRT 8 g Scurad &7 | [91fora &/
18 I o




HUT 2: Bl AVE-ANE &

gAY 3MNYUTH TIC 37Tl dled 31&ehieT
US-UIg BAeR! § $ee CTAIRTH
(Srrgaslsit dig) wed &/ Bel, Sl Tk
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