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n)^0388s53 ©ad© 8i53©3d©©d 1999 ^ ®0©8 025^2533 0<: q ©2538-s6 ©0© Horizontal 
Gel - Electrophoresis unit, Polaroid Camera Mp - 4 system, Liquid nitrogen dewars 10 LD 
volume, Power Generator, Face visor- UV protected, Auto still for water distillations, pH meter 
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Refrigirator, Autoclaver, Tissue grinder <£d3© ©£253.

<§)25?©£g8 ©825325? 8 1 5 3 0 3 d  8 0 2 5 ?  ©3 0 8 3  G325? (j O25)0<s6 8 0  3 8 2 5 3 8  ©©253 ©<£©25? © 0 .

CARP 12/442/326 (2000- 2001) 8 1530 3  d©  @©d Thermal cycler - 825325? $ (Techno 
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(PECRODEP) ©8 ©2S? 2005 ^ Aspirater bottle, Refrigerator < CARP 12/618/465 8 15 3 0 3 d©  
©8 ©25? Mini gel Apparatus , pH meter (Hanna) <£ CARP 12/593/444 8 1530 3  d©  ©8©d 
Anaylitical balance ( OHAUS)< 083 ©d©2S3®.
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©3 3 8 8  ©G 33© 25)£(80 ©>< 6 ) 3 ® ,  ^f3c325)23) CSS) CQ®c3 8 8  © C ©  2 5 )© 8 q ) 8 3 ®  25)£ 8 c 3 3  (a® ©  

ff3c3253233 C£®CS © 3 0  3 8 ©  S ^ 353C c3©  £f8© 8  25)© © £ 8© ®8  © C 8 © 3  O j ^ ® ©  S3j 8 3 cS.

©(£© 1 - 1999 - 2006 25)30 CS 2^C £f3c3?5)25)c3© 9 8 0 3 ^ 23)

®8©cs ®s3oa8c3 g8o3<25)
1999 CARP/12/3 71/2 8 8 Rs. 246,000.00

NAPP Rs. 50,000.00
2000 CARP 12/442/326 Rs. 772,600.00
2001 CARP 12/442/326 Rs. 442,600.00

NAPP Rs. 150,000.00
2002 CARP/12/467/345 Rs. 380,000.00
2003 CARP 12/467/345 Rs. 325,000.00

CARP 12/473/354 Rs. 390,000.00
2004 @<e38o>@®8q> 9803̂ 253 (General)

93(350253 Rs. 345,000.00
9253330825)253 Rs. 528,946.00

CARP 12/593/444 Rs. 385,000.00
CARP12/473/354 Rs. 267,962.00

a>g ©388253 <s>£o:fa) 055Doa8o (PECRODEP)
©030253£©S ©>< 83® Rs. 350,000.00

©£330253 g©2S Rs. 1 million
£538253 253382538® 8803  ̂253 OjO C30S)253(NAPP) Rs. 1 million

C30 gg^Og 9 C°E» OjO £30£S325) (RSL) Rs. 600,000.00

8



2 0 0 5 @<£03<$?s)<s§£>Tq) 9 6 0 3 ^ 2 5 5  (G e n e r a l)

g D c d b s ) R s . 4 3 0 ,0 0 0 .0 0

9253634)8253253. R s . 6 9 4 ,0 0 0 .0 0

C A R P  1 2 /5 9 3 /4 4 4 R s . 3 5 1 ,0 0 0 .0 0

C A R P  1 2 /4 7 3 /3  5 4 R s . 6 6 5 ,0 0 0 .0 0

e)$g ©eoJcs 4)B 3© a6k3 (P E C R O D E P )

® O 3 0 S )^ © g  © 8 ® R s . 3 0 0 ,0 0 0 .0 0

6e33c3253 £4)25 R s . 6 0 0 ,0 0 0 .0 0

<s>£©3825)<s>®25f233 gs3© 3£253 (G e n e r a l)

©GD3£)2S3tcS0 ©>£ © 3 ® R s . 2 .2  m il l io n

6e33c32533G336 0OS536<S6 R s . 2 .5  m i l l io n

2 0 0 6 <9<£038?5)(s®23Tq> 9 ^ 0 3 ^ 2 5 3  (G e n e r a l)

gaotfO C) R s . 3 6 0 ,0 0 0 .0 0

9253634)8253253 R s . 1.1 m i l l io n

C A R P  1 2 /5 9 3 /4 4 4
\

R s . 1 4 0 ,0 0 0 .0 0

C A R P  1 2 /6 7 2 /5 0 3 R s . 7 0 0 ,0 0 0 .0 0

-

C A R P  1 2 /6 1 8 /4 6 5
1t

/

R s . 4 0 0 ,0 0 0 .0 0

@ £©33©@ ®eJc&  g S o ) £ S )  (G e n e r a l)

2530 ©)£ SS>3® R s . 7  m i l l io n

9



£ o r©3©© ©o ®©o<5© (Effort & Courage)

<§>©© O O q > 4 £ ) © 8  © 0  © o © 3 © 0  25) ©£325^5) 26  6 ) 3 @ ©  ©)25)3 ^ 0 K 3 © 0 7 5 © .  

£ 2 5 fa 3 £ 0 © O rO  8 ®  ® © 3® £oJ ®<f 8 ©  O j25)© ©  ©8 2 3 ) ©3<25> @ 0. © © 0 2 5 )  © 3 © 3 0 O  © © 3 ©  

®)25)3 © j© j4£) 025)251 6 )© 3  © @  25)©£325lo25f 6 ) 3 © ©  ®£02s T © *© ©251 < ^ 3 © ©  8 ^ ® © . d

©25)®© © © 0251  2 5 )© 0  0 <  © ^ © © © 8  6 ) 8  © ( f  0 0  0 ^ 2 5 1 8 © ©  ® ® © 3 © ©  < ®)23>D £fO:iS3©CS3)5©. 

d  © 2 5 ^  ©25f CftO*® £ © 8  6 ) 0 0 3 3 2 5 ) r®O25l © 0  25 )© g 2 5 l0 2 5 l 6 ) 3 © ©  CftO © 3© 3© 25l © O  

£ 0 0 ©  3 0 ^ 6 ) © © © . 6 ) 0 © 3 3 8  S3© ®£03<  ̂ ©£©251 6 ) 8 ® ©  «D3©3 © £ 0 4 6 8 ®  © ® £ 0 ©  

6 )0 O 3 3 2 5 l® < 8  g < 5 ^ e s f  8 ©  ©>03 3 © 3 2 S O © 6 ). 8 0 * 8 8  £25if© 3£0©  © £0 ® © 0 8 ©  ©25) 

O O G 24?6© 25-f’ © o © 0 © 2 5 )© 3  2^)0 O j© 6 )©  <§>03 f̂?3>3S3©CS33S © ©  ® ©  O 0 ® 8  3 d b © 3 ©  2 5 )0 0 .  

© © ©  £ f3 © 0 2 5 )©  © 0 3 0 ) 0 0 3  O { O ® 0  <  © 3 £0 ©  ®©3®£0i  © 3 © S 3  © 0 ©  © t ® ©

8 ^ 8 4 ^ .  0 © <  © 3 £ 0 2 5 f £  6 ) 3 © ©  0 <  S ©  q > d o  g © ? d  © a)3® £oi 8 ©  ©3 ©25)© 3 j25f® 0’ 

q?® ® Q 8tf© © 25l 25)025) g ©  © ©  ^ 6 )© 3 0 © ® © 2 5 l©  6 )©  g ? ^ c3 . © ® £ O 0  ^ © 8 0 3 © 0 < “ 0^4*6  

25)t q)4*3 © 3 0 2 5 ) © O  £O 0© 3 0 ^6 )© ©  ©3 £0 ©  £ © 2 5 )3 3  g  025 )©  £ 8 ©  © £ } ® 8  25 )a 8 2 5 )8 ®  

^©2525© 8 2 5 ) 0 3 0 ’ 8 8 8  1 9 9 9 .  0 6 . 2 3  <^0 ©3 © £ 0 ^ 3  ® ® © 0 8  © £ 0 3  O j O ® 0  

® Q 2 s 8 0 3 o ® 8  8 0 3 0 0 3 0  © 3 ® 8 © 4 6 >  6 ) 0 Q 3 3 o ©  © 0 ©  © 8  25)c  S © © 8 . d ©  g 8 ©  ©@ ©  

q p © 0 0 ® 8  © o © 3 © 0 © ©  © © 8  £ O 2 5 ) 3 0 © 8  8 © .

©i09® (Planning)-

025)*©  © ° © 0 © O  2 5 ) © g 8 o 8 .  © * 0 j8 © 2 5 )©  < f£ 3 ? $ 0 ©  8£  8 ©  g q ) © .  ® ® 8 <  

© * < ^ o8  © £ 9®8  © * 0 * 8 ©  <§>23)3 © 25)3 25)30© 2S)©  8 © 3  25)© © @ g 8 -©?> 6 ) 3 @ © . ® 8 <̂  © 8 
2 5 ) 3 0 © 8  ©©<33 ® 0 3 ® © 8  © © 2 5 )8  8 ©  £ f* O 0 ©  © *6) © * 3 8  d ©  c f 3 8 8 3 o 0 3 © © 8  © O  

© 0 © 3  0 * 6 ) © © © .  © i C g ©  8 8  © 0 ©  25)©25) 3 © 8 0 3 ® 0 <  <f8  £f© £0©  6)8 ©  Cf©8 
9 O 0 0 © 8  ^ 8  © 25)3© ^  3 * 0 .  © * 0 g @ ®  © 3 8 0 2 5 )  £ 0 3 © ©  © O  © 0 0 0 3 © ©  © 0  8 8 8 2 5 )  

25)30©  25) 3 * 0 © © 2 5 )©  0 3 8 0 ©  25)© 25)0*4£j e 2 l© i< S  25)© 0 2 5 ) ©*6)©. © * 0 g ®  23©22) 

^ © 8 0 3  © e ?  < f3 © 0 2 5 )© ©  <§>03 ^25)253©£02S © ^  ® 25)® © 8 g ( f  © 25)© 3£3® © © ®  Cf©©325)©  

® © 3g  6 ) 3 ©  <§>03 © g r a d e s .  ®©®CC3 2 S 3 ® © 8  €f3© 25)25)®ci 034:638© ©  25)30© 8  © © O  

2 5 ) © ^ © © 8  < g 4 £ j  25)0  £Oj 8 ® 0 .

25)£©25)325)©4«o© (Management)
© © ©  ©>25)3 © i ^ o 8 ® 0 .  Q'3©@C025) C p © 8 0 3 ® 0 <  ®eD3®£0J © 0 ©  © i < o 8  © 8 ® 8  

£3 © 8 2 5 ) © 0 © 8  25)0©  25)3 2 5 )© 4 ^ © 8 . ® 25)® 8 2 5 )© 8  ©3 ®@ ® ^f3© 25)25)®8 8 0 3 2 5 ) 0 3 ©  

o 8 ® 8 © 4 ^  0 0 0 3 3 8 ©  ©25) 6 ) 0  2 5 )3 © ® © 8  25)© g2^  25)©25) 6 )© 3  ©3 £0©  8 3 8  0 © 3  0 2 5 )  

£0{2S> © @ © 8  © S3 g 0 2 S  25) £© 25)3 25) © 4 3 6 ©  8 © 3 © 0 2 5 ) © . 0 © i 8 8  ®@ © © o © 0 O 2 5 )

^ © 3 < 3 ® ® 8  <  © © 0 2 5 )  © 0 © 2 5 f  © £ 8  g 0 4 ^ 3  9 0 0 0  0 © 3  O j O ©  £03 ® © o 8  ^ 3® ^ C 025)© 8  

® © 3<3 0 { 0 ©  S § ,e D <  © t 8  ^ p © 0 3 2 5 )© 8  ® © g  6 ) 3 © ©  8 ^  3 © .  © 25)3 25)30© 25)^ ®© 3®£oJ  

^ © ©  © 0 g 0 4 ^  ^ 3 © 0 0 © 8  © 0 3 0 2 5 ) 0 3  O j6 )@ ©  8 © 0  25)© g2^  8 ^  €5)©25) 0 £  ®@ ©  

© o © 8 0 2 5 ) ® 8 ^  g ^ 2 5 )  © 0 ©  © i ^ o 8  © 8 ® 8  ©503 ^ 0253© 02S  © ^ ® 25)3© 8 © C 0 © © 8  

© o© 8© 25)© 8.

10



(£3025)25)0 © 0 3 0  25)03  O ii5 )© © <  ^£53)25? 23)a©25)30©25) 25)Og23) ( j © < 0 3  0 0  0 0 3 0 2 5 ) 3 0 3 0  

0 0 © 0 © - ® 6  0 < £ 0 3  § 8 8  ^ 25) ^3025)25) B ^ O ^ O  ©25)3 qO © a>:?0025? C 0 3  CDffl§. © © © C O  C <  

q 25?< £0©  ® 3 £>03 q ? 0 0  25)025) q?3025)25) 0 2  25? ©Ce3 g < f0)^ 25) (£oC3<s0 ^3025)25) 0225?

25)© 25)(l! 0^25)0. CIC ^3025)25)0 ©025? 25)a825)<5® ©̂ 03025)©©25?2?©O q?025? ©t(f©©©0O 
©03SoC. 0® ^3025)25)0 8825? 0o©0O25)0 25)0 3̂25)30C3 ©25)3©025? OjOS© Ot<£025?©0.
®g25? 0 00 3  ©025) (ftS 003025)3030 0 0  q?©25)2$25? ©03O25)j(5g 00g25)© ©a)3©0:?®025?® 
25)3025)8© ©<O3025)©©25?23>© 02^0 6)g-@so3 g  Oĵ O-Ŝ  ©03O25)j0g 25)825)0-s6c3 2S)3©®25?
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Q'<S>253Ŝ ?5J 0 2 S 3 3 6 ® 2 5 ) 0 d  ®^2533 ® £ ® ©

©©© < 3 0 ® ® © 0 d  © 0 3 ©® dT gqf®S253 < °®  0 ®  (S®3 3  © ® 23>d < 0 ®  £ <  g d ® ® d  

0 g © 6  < 0 0 .  0 £ 2 5 f3 3 0 3  © 0:f®  0 ®  0 0  0 - © 2 © d  £0^ 2533 ® £ ® © 0  0 ® g 2 5 3 © < £ ® / ® £®  0 0 0 .  

©© S3£33 d © £ ®  0 ® g 2 5 3 © d  < ©@© < 3 0 ® ® © 6  © ® 3 0  ® ® 3  ® £ ® ©  2 0 0 6  © 3 0 © 6  6 0  

< 3 0 © ®  2530 <£233. (a©© < o ® ® 6  ®3©6£3-s£> 2530g2^ © 0 £ ) © 0 d  2530253 ( jO 3 < 3 0 3 3 d  ©<©<®25) 

< Q g 2 5 fe3  2530 <£® . 3 0 0  0 © 0 d 0  ©>0253 3 ©  2530^2^ 253££-®lj0 3 d ®  3 < 2 5 3 £ © 6  250<

S 3  3<353 <oCS3@®d e3® 0 ^ ® <  S<253 < o ® © 0 d  © 0©  ® £ 0 3 3 d  ® 0  £ 0 3  < © 0  ©3 6 )0 3  2530 

<£® .

0 2 S a 6 ®  d253253 c3
® £ 0 3 3 d  £ 0 3  © ® ®  <£®  2S3a6253<5©3d253 C3 S 0 ® <  < i g ©  £3® 25,f© S s) £3 ®

0£33c32533®30 o 8 © 6 0 ^ 3 sd ©® 302^30£ 0 £  < £ g ©  © ® 3 3  ® ® 2 ^ d  25303 © ® ®  C 3300  ©@© < o ® 0  

< 3 0 © ®  2530® £ < . £ 3 © o d  < 3 0 2 5 3 0 d  © £ 0  0 0 3 ©  ® £ 0 3 3 d  © 0 3 < 0 3  ® £ ® © 0  0 £ £ g ©  ® 0

<£®  < ® 0  0 © o d £ 3® d  ® 0  ® a S ® 3 © 3 d ® ®  S § ,0 <  g 3 0  <© © 0 :̂ 0 0 2 5 ? £ 0 3  <© ©  253©gq> 

< 3 0 © ®  2530 <£® . d < g ,0 3 , © £ 23)0 £ © 0 ® d  © ® 3 © d  © 0  © 3 ®  8 § , 0 <  < £ ^ © d  © 0 j®  

© 0 © 0 j 0  © 3 £ ® 0  8 § 0 <  < £ ^ © d  £ 0 3  <© ©  <S©® < ° ® © ® d  0 £ 0  0 O ® d  < ® d  2530 <£253.

© @ 0 0  < © ® 0 0  @ 02530 ©025^ 25?©825) 0 3 S  2533 0 ^  253 0  £ 0 3 ^ 6  <££j©  ®@c< 0 © d  © 8 © ® ®  

©2S3©8. 0 © ® d  o d d  © £ 0  < £ ® 0  © ® J0 3  © ® ®  < £ d © d  © ® J@ 3® ©  © ® 3 S S ®  ©6@3 

© 0 2 s 6 0 3 ® 0 0  <£3g25fe3 253302538© £38 © 6 0 < ® 6  ® d c 3 3 < ®  £3®25330 ® £ 0 3 8 d 0 .  d < © ® < 3

©@© < 3 0 ® ® 0 O  © 0 i®  0 3 © O £  3 1 © ® ®  6 ®  © ® 3 3  © ® 2 ^ d  < « 3 £  <2>0J© S 0 ® <  < £ ^ © d  

® 3 ©  < @ 25a6®  < o ® ®  © ® d  S ^ © © .

0 £ £ j_3 © © 0 0 6  ®(< ® 3 ® £® © ©  @ 0 2 5 6 0 3 ® © 6  ®C@ 2533® 0-s 6 ®

@ ©© © 0 2 5 6 0 3 ® ®  2 0 0 1  0 ® © 3  6 ®  0 < 2 S 3 ®  © ® J ®  £ 3 0 © 6 © -S gS £3£o ® o© 8 0 2 3 3

< 3 ® ® ® ® , ® d © ® J 0 £ 0  <02525®  ® 0 © d  £30253®  < 3 0 ® ® ® ® .  < 3 0 ® ® © 6  6 ® 3  © ® 3 0 ® £ ® 0  

| ) <  ® 3 ©  ® 0 g 2̂  0 0 3 0 ® 3 ® 3 0  £ 3 ® g ® ©  0 £ 3 0 3  ® £ ® ©  ® £ 0 3 3 d  @ g 0 C  < ^ ^ 2 5 ^ ®  ® 0  
® £ ® @  o S © 6 £3-s6 ©25̂ 6 ^  0 ®  ® 3 © 6 o - s 6  ©£0 0 0 ® ®  0 £ ® 6 ©  ® c ^33  © g 0 c  

® 3 ©  o 3 © 3 C ^ < 0  0 ®  g (5 2 5 © 0  ® 0 g 2̂  0 ®  6 0 3 ® ® 3 0  £ 3 8 © 6 ® -S ^  ® C 0 3 3 - S ^  ©C£3

2530g23> ® 0 ®  ©  3 6 d  0^  ©2530£-SSo. 2 0 0 4  ® 3 © © 6  g d  ® 3 ® © 6  0 0  ©©© < 3 0 ® ® © 6

o S o 3 C ® < 0  £ 5 3 ^ ^ ^  . d © 0 j ’S25 < 025250  ® C  ® 3 © 0 ,  0 0 © d  0^  ® C  g 2̂  0 0 0  <025250  Q <253®  

© ®  J ®  © ® d  ® 3 © ^ ®  2530 <£253. e5 0 © ® d 0 0  ©© 0 ®  8 © d  ® 0 g 2 ^  0^  © 0 © d  0 0 ® ®  < ® 0  

6 ©  ® C  ® 3 © 0  0 3 0 3 £ ® >  < o® ® 6  ® 0 g 25 0 £  0 © 3  3 ©  ® 0 3  ©© 0 ®  2 ^ 0 f d  © ® 3 £ £ g ® d  

6 0 3 ® ® 3 0  ® £ 0 3 3 - ^ 0  © £ 0  < 3 0 ® ® 0  © ® 3 0  ® ® 3  ® £ ® © 0  0 ®  < © ® 2 3 d  0 0 d ©  

® £ © ® 3 ® 0 - @ 6  ® 0 g 2 ^  0 ®  0 ®  253© ©  3 S d  6^  2530253 £ < .

22



©C33C3D © c S ©

Og©© ©DC ©«S>©3Q@0 ®@©d© ©3®ci®-@6 ©Ogq> ©gcf C®3 ©of 9© 6C  
©ots/Sd© ®CC3 @©@CC3 <{SSi3o © {© .

1) © O  © ® O d©  © ,$© 3 © j© ®

sjs ® © ® © cf M i l d  M o s a i c  ® ® O ded ® d J © ©  © £ © 3  © t© ®

C<5©3©0 @ ©©©@ d © © 3 0 0  g Q 3 ©  ® ® O d©  ® dif©  Q 3 © d sJ  (f t©  S O  © £ © 3  ®OD© (ft© .

d© 3 ©® o <  3<@® @@©d©©, ®©®©cf © ©  <g>3 ©®od©©; g o  S S s )  @@©d©© ©eo 

o o s^ tstp  S S s ) ®®Od©©<3. ©ci®§6©3®0 QDPI ^p©©©© ©®© © c  o3®cd®-@6 ©gzsf 
© o sfg ®  © d g@ ci $er>© ©<C02sf ® ® O d©  ® d J ©  © © d o  q® © d©  @ ©@ ©(f mild mosaic
® ® O d© ©  < C°S5)3©© ^ i ©  i s o © . ©®® © © O d d  ® d J ©  C«5®-®®3 © I © i< £ 0  < 1 © ©  Sftesfeesf 

® © © © (f @ © 36@ ci © 3  © jd @ © © . ©  d j  d g ©  Cft€) © < © 0  ® © @ © (f © © 3 0 ©  < ^ C 3  S o  C3 

S S o ) © s J  < c f © o  Ci@ 3- @®® @ d J© ©  © © 3 ® © ® © (f © ® d  © 3 o © © o  © ©  d ©  d c < ? 3 0 0  (ft©
CT

a)got© ©i© d©d® ©i©i^S q?©®sJo©stf ©i©.

$  S t r a w b e r r y  m i l d  y e l lo w  e d g e  ® ® o © d ©  © ^ © 3  © * © ©

©®® ©©odd ®dJ©© < d@Q3©s3  © { 0  o c o  o^0 £©  S o  @dJ© c«s® - ® 6  (ft© ®©©d©. 
d®ei © g d  @o©td ©©od© ©®© @cg© oo© ©  S o  d®g3©s3  o© 3 ® 0  ©3<o©© ©© 
qd©{of© ®S3@©i £dO  qg®0 . © i© ^g ©CC3 @dJ© c«5©-®6 <ft© ©i©®o ©(f ed®g3®s3  

csfeeJ© o©  UC ©3©®ci ed®g3®s3  o d ©  ©dS © 3  © e  gt?@0. d® ©3©®d ed®g3@s3

s s f e e j©  O C  © © 3 0 ©  0 ® D  © ©  0 3 0  o 3 © « s J  ©CC3 @®© ( f t©  © ©  © I© © . ® d J © ©  © ^ © 3

©i©®o @@©<5©®ci g©®dq>© ©©J ®)©© ©<£©zsi ©(f e£@g3@s3  ^3©©© ©3S © 3

©C g*?c3.

s£ S t r a w b e r r y  s h o c k  @@Od© © ^ © 3  © i© ®

©®© tobacco streak @@©d©©©d ^ ©  ©0. ^ o d o  g®<f© © e  o ^ so ©  od" ©tetS©?sJ ©cca 

©iC<2S3S3 © (f  ,$©@ ©3(2 © C s J  @®® ® ® O d© ©  £ft©  S O  ®©3©3 © d © 3  @«3>@d © g d  ©®®

@@OdO© cd@9 3 @s3  0© 300 ©tCg© S o  ®dJ© ©odOsfssJ ©j©. d@e© g©<^
qd©tcf© ©© ©do©®d qg  S© ©@ © © d <ft© ®S.

©©© @@sdo© <p{© s o  © © gdi © d ©i©®o o ^  cd@g3®s3  g o ©  ©iC d® 
®®od©@ci g©®ed.q> ©3S © 3  © 3® o ©^ ©S. c°© 3 ® 0  cd©g3©sS o© 3@ 0 $ ©®® @@©do©
<Pl© S O  @C33©3 ©«sJ©3 C C

23



© (f  < 2 ^ 3 8  © S 3  © © 3© G  © 0  © 8 @ 8  ©)25)3 g 0 © 8 8  8 © 3 2 5 )© 8 . © S 3  © © 3©  253© 

©tg©<25) < 5 ©  ea© a ) j 8 0 3 © 3  @©J© © c © < © 253© ©  ©©©©ca @©J© < © * < © 8 © 0 . © S 3  

© © 3 © 0  ©©©©ea ©Ccs © @ © © 8 ©© J©  © < 25)8  <^253© © £ © 3  ©©253 < t2a>. d © 3  233© C y m b id iu m  

m o s a ic  ©@©©eaca ea© O d o n to g lo s s u m  r in g  sp o t  ©© ©©eaca8. (© jp ca  0 3 )  ©@® @@©©8 

@©J© 8 © 3  © S 3  © S)© ca©  253© CCS ©©J < |£  <325)3© CCS < {8 @ 0 . © S 3  ©©3253C5i©2^<G) ©©©  

© © J©  C S ^ ® ^  233© © © 3 © 0  <8233©  Cl®©253 3 ©  © § > 8  C323323̂ ©23̂  @ ©©^8 @©J© C ^ -® ^  

< ( ^ © © 8  8 © 3  < j 8  ©233 ©©<3. 3 © ©  <@25)©© 0 ©  @ 3025)© ©  <0©25)3©25) © 3 0  2533 S 3 ©  < 

©C<3<3 ©2333© 253 6 ) © 3 © £ © 8 .  © 0  8 § ,a )< ©  ©©3253© j© 8  < t Q © 8  S 3 ®  ©>25)3 © j < © 8  

6 ) © 3 © 6 c s 8 .

S£ < 8 2 5 )3 8  6 0  © q > 4^  © iC ^ <s®  23)8© © . a)j8C325)3© © ©  ©25)< © ^ © 8  ©©©<3© ©©233 

< ^ 8  ©253 &>© @©3©3 © ^ 8 ©

<825)3©  © C ^ ^ l  ^2^323^ 82539©  © C oJ© © 8. ©©325)©t©253© ©®® © © 3 © 0  © C 0 8  

2 5 )3 d 2 5 )© 8  © C © 8 8 © 8  < 8 2 5 )3 8  8 0  ©2^-S^ © © © © 8  @ © J© © 8. © !0  @©J© ©©J ©2$ © £© ^ 8  

0 © . ©25} < © 8 © 8  © iC S ©  © ©  < j® 3 @ . © © J© ©  ©£<=£253 < © 8 © 3 © 0  < 2̂53 ©23) © * S © 0 .

O g ©  g 0  © © ©  © tC 3© @  C«5©-®^ @C38q 0  253©8.

©©© 2 3 )8© ©  < ^ 8 0 ©  ©©3@©J © 0 C 3 S ©  © @ © © © © 8 8  © £  ©233 a)© ©CJs5)©8 < 8 2 5 )3 8

© © 3  ©253©©233 <@25323)8 © ©  © 0 8  ©3023)3 0  <̂ 233. C 0^ ® ©  <3©© © © © © 8  @ ©J©© ©t<S<© 

a)t8C3C333© © ©  ©25) < 8  <325)3© © £ © 8  © © © © 8  @ < 2 5 )8 8  < j 8  ©23) a)© @©3©3 © 823)3 C <

@©© (gi©©©C3 <325)3© ©<253© 8 0  ® 2?“S 6 8  © © 8  © a8© 0.

©©©©C3©8 <©£-Sgj @©J© C25©-®®3 @©3©©J 0 ©  < j 8  © 8 © 8  ©£© 233̂ S  <§>©Oj© 

2533CcSC53<c3. C°SS33®© < 825338  © © 3©  ©©© ©@©©© @ © i© © ©  @ a )@ © 0 8  233^ 0  < j 8  a ) ^ 0 8  

© © 3©  8 8  ©CCS ©C33@©3© @©3<3 233Q825 S 3 © © 8  © ©  © © 3 © 0  ©253253© 253© ©3CS3C3 

S 3 © © 8  253© ® S £ © ©  © © 3©  0© 82333 ©©23) © 3© ©  ©>©©(f©0. © © J©  C33C23)©© 8 0  ©2q )-S 68  

® 30233©  <g>25)3 © j < © 8 © 0 .  0 a ) ^ 0 8  Oj<S 6 g 0 @ 0  8 © ©  d  © < © 3 P < P  @ 3025) S}©  © © <©

© j < © 8 © 0 .

Sj€ C°CS0@O© ©253©C3(f 1>3 © © © © © © 8 © 3 < 0  3 ©£25)3 © { 8 ®

©25)©©0 © © 3 © 0  253© <g>3 @@©©©© O j££25) 0 ©  ©253©©0 ©C533C ©S3 8 g 0  253© <g>3 

<8233©  Cl@ ^- <g>3 O g  25)©CS5) 2530 © © J ^ @ © i © ^© i f ) 3  ©CCS < 8 © 0  (© t O ©  0 4 ) . ©©©

© © J©  CC5©“®6 © C O  <©233©© © 3 © 2 3 )© 8  < g  0 0  P ©  ©253©P(f 253^©233© C ^-S638© ©  @253©©© 

< © © © © © ©  @ © 8  a)C C 3)8.

© S 0  ©©3@0 @@©C5C3 ©£25)3 ©^8©

24



<3s©C3 3

0 © ) @ S  @ © 0 6 d  ©05©C3

< 3 5 0 C3 4

©S5)@©<^ s s ©  © © 0 6 d  © 65© ca



©OS3S? @®Ode3 0 £ 0  0 0 3  < g 23> ^3S5330®ci @®Ode3cS25? ©0C3 @©03 03^ 2533 @<3)253 fft«3). 

0 o 3 0  ®0?23> 3  <j23?@25? © d J o cS  0 ^ ^ 2 5 3  © O  © d J o  C ^ ^  <jS3 ©@ C3©3233dO 6 ,<  ®25333©8. 

0253© 025? ©233^0323 @03J ©233Cc3S53S? O 3O 0323 g025? © d J o  CS5^<®6 < d © 03  03^63 3 © 8 .

© ddO cS. © 3 < S  O  <2*525330 S3 25? e3©25?825) 0253 S O  @025325?' d 0 0 ^ 2 5 ?  0302533 3  <j253.

C°25))®3 0 0 5 3  253 © 3 < g  <s>CC3 M y s o r e ,  B S V -  G F  o e o  B S V  - R D  03253 © 3 < g  03^2533 025?2533

C < . © © ©  @C33o33 0^553© 25303 ®>3 © © O d d  ® d !?0  0 0 2 5 0 3  6)033 O^@ od< 0j[<025?@©.

© 25 3 @ 03 0 <  8<@ ©  © S O d e i  ©3<(5 03^2533 0^553®

©253@C3^ ©@OdC3 <2^)325? < d f 2*3©  @©OdC303 @®C3 © 3 . @@OdC3c3, g ( f  ^ ?O S © ci 0 ^ ^ 2 5 3  

S O  0 0 0 2 5 3 0  <g>2533 a)3C  0253 <2S3d ©253©03(f 23^2325? C ^ 3  (33253 © 253303^  © 0 . O 0 O  253@d O g  

2533C©ci 0£g,<® 25? 253© <g>233 £ 0 O C  ^ 5 3 ^  <ft€i)®0. © ® ®  ®@OdC3c3 S3033 0325) O  <s2533C 0 ^ 0 0 ^ 0 0  

<80253 ^253 d  0 ^00̂ ^ ®  © d J o  C«SO-®6c3 O ^ s d  @e3©025?<c325? < 3 2 3 3 d c 3 0  ©25) 8 S 3 © 8

®025323[ d O O C  @@© © © O d d  © d J o  C«5©-®6 O C  253g233O03 CfQO @@OdC3 © 3< ^  ©025? 

253d 053̂ 2533 ©0253 £ft253. ©2533253d© <dj<2*3 @®Ode3c325? g O <  ®)S33 ^ 0 O C  ©CC3 © d J o  CS50"®6 

@©25?£3© ®253@d253 @ 3<S < ©g25? 2)^2533 ©0253 ^253. 0253 g25? ^ O  d ® 0  253d253 C <  o 3 @ c io -S 6  

0(^25? ^ O  0 3 0  ©033033 O jS 3 © 0  03^65 0 £ 3 ® d  <g>2533 <df<2*5, © d J o  C ^ © ^  25)d 253 @®OdC3

© 3 < g  @<25325? O©-®^.

@03g@2533C @@Od0303 0025^25^3 3 3 s )  @@Ode3c36)S? 0303 <02533© (f Y  © © O dO  0<2*5c30

<0325? ©@Ode3 © 025? <^23 0253 a ) 0  ©03303 O jS 3®

@03g@2533(S 0 0 3 ® ©  @ ® O d03 © d J o  S3033 © 8  © S) O C  25303 ©2533© 3 0 2 5 ) C25©<2*5 <25?253 0  

C i@ S. O 0 O  253 C 3 ^ 0 O C  3 ©  0 3 lS 3 ^ S  C25©<®65c32S? ©CC3 253© 25)C  03*6)03. @©© 25)25?Oo3 <*6> 3 ©  

®@Ode3 © d i o  ©<25325? S3033 Q& 0253 O O  ©C33&33 025?25)3 C<- ©233 © 8025^25<3 3 3 s )  

@@OdC3c36)25? 0303 <025)3© (f Y  0 -S 6 c 3 0  <0325? ©®OdC3c3S5? 6 )0 3  ©®® ® d J o c 3  <*6> 0253 

a )O S . ©®© @ ®Ode3 ®<23© 2^S25?25325? © 025? ©)233 80®C325? ®a)J®©. 0 0 * 3 2 5 ?  C3© 0 0 3 0 2 5 3  

<9©© @ d Jo c 3  033 C253 G3O f25)3@ ^© C 3  025?®25? © d J o c S  0 ^ ^ 2 5 3  g ^  ^ O d 0 3 @ © < ®

@03g@2533(S q < d i  0 0 3 ® 0 2 5 ?  ( j< d 3  ©25330 253d < £ § © 8 . @©@CC3 2S3@©25? 0 0 3 ® ©  ® d J o c 3  

0 3 ^ 8 3 ©  533d®25?(< d O  C33C253C3 253C0^63&3.

@ <30©  0 0 3 ® ©  © © O d d  © d J o  0)^2533 0£S 3®

0303S3d O  ©25325? 25>C)0@ d 00253. O ^ S ^  ^ C ^ O i  O0O&325? ©CC3 0 ^ ( f  @ <30©  0 0 3 0  

03i<25?Sc3 OOj253c3. @©C0O ^® 253dO 0 3 0  © 3 0 0  C303g253© 0302530 S& 3g 253C3C3@d OO) 

^253d© t< 253C)C3(SC325? 0 * ( f  @ <30©  0 0 3  25 )d8 .

g ^  2$<2*3 S ©  0303 O 3 < d 0  23< ^  S ®  03id^<S^ S O  @®© 0 0 3 0 0  a)C ^25? 2308230325? O



© 0825f@ 25f @®® © © i d ©  @ @ 0 3 ^  @ 3 :fd  0<®6 25)3025)0® © 3 S )3 © © . © @ © 3  < f© d 0 3  o c ^  

@ @ 0 3 ©  0-®625)3025f® 025)© © © J o S c d  ©0023^25)3 0 O  ®>25)3 <3£-g£j @ 3 d o  C$5©-®5) ^£*5) 3  

^ e i o ^ 2 5 )  @ o@ © 325f®  <pg© 0.

O £ 0  @ ^3© 0 0 0 3 0 0  Oj©@^25) @ @ 0 3 ©  © 3 f o  2^25)0^ ©23)25? 2S)03©@©25? 0^25)3 025?25)3 

C C  O £ 0  @ <po©  3 3 q )  @ ® 0 3 © © , g £  g ( f g  @ @ 0 3 © ©  © o  © 3 £ 0 © 3  f le c k  @ @ 03©  @© 2̂ 25? 

^325)33© © . @®® @ @ @ 0 0 8  O 3 o  2^25)® 2^023^23)23^ ®©25? @O:/®0. @®® @©3©3 ©£©@©25? 

^23)2^0iO  © @ 0 3 ©  @ 3 ?©  ® 25?dq)® d © £ 0 )3 ®  © 3 0 0 ©  © < © 3  g £ g  S )©  @ 0 3 0  © 02^23^0 

©(£25?®3 <  ^£23).

s£ ©£@©30 O©3@0 @©03d ®3J© ©£25)3 ©£S)®

©£@©30 O©3@0 @@33d @3:/© ©<£25)3 ©£S)®0 2005 ®3©@d ©025©-®6©25? ©023̂ 023) 
C£. 3 0 0  ©@03© @3J© ©<£25)3 0£jS©0 ©£@©30 g£  g 0 g  @®®3©@ci25? ©£@©30 3 3 ^  
@®33©@©25? T o m a to  sp o t te d  w ilt  ®@03©@ci23? g 8 © d q )  0 3 0  23)3 25)325) 0£. @©© 

9®OCc32Sl @0© @©23?g}0 25)3£3®d 0o25)3@O© ©£@©30 0©3®0© £̂2sJ’©2sJ“ ©£@©30 g£
g 0 0  @®o3©© «)©©. (3*©© 05)

2) © 023) © £© 25? @03© © £ © 3  ©<f©©0 g 8 © e & 3 )  S )© £ © 3  @@03© ©<£25)3 ©£55)@®

© 3 © d © -® 6  O f©  © 0 0 2 3 ) 0  0 ,© ® © J©  25)3©25?25)3 0 £ .

©@03© ©<£25)3©£S)@0£ ^©©<3? 3©3©25)3©33@d£ @©3£3 ©25?25)3 25)© @£25) £25)025? © d q )

23)325f©4J6© (Serology) ®>?5)3 0££©25? ©3. @0 © £© 3  {poos g ^ © d 2̂  (Antiserum) @025? ©025? 
OC3@©25? 3 0 0  @@03© ©£©3 £0013 @3. @@03© ©,£25)3 0£S)©0 @®@0© £005  023) 
g?S@d23)0 §0©O ©25?@25? 23)0 d  ©£©3 £ 0  0 030  §>£0S5? @o3®0 ©£@0. SO©325? 
®©25?025?@25? 25)0 ©30©0 100023) 25)0O0©25? ©£©3 3£. 70000.00 25? ©®-@6 0© £0 6)3®0 
©5@0.

dO£023f @̂ 0 ©O g S © d 25 S)©<3@0 Of© ©0023) @®© 3©3©25)3©33@ci £330© 25)323) 
0 £. @®© ^)©3O0©ci g025) ££©3© OQ@d @@03© ©025? 25)3 <g>023)0 8d© 33«6©  25)3 
0 £sS©8 . @®® 6 )©3O0 © ©£©3 f>23)3 0 £<0 2 sJ )̂©25)3-®6© o^@ d Ultra Centrifuge ©25?q)©8. 
@©@0© @@03© 83©<£ 6)3© 6j©3O0© d 25)30® ©Og ^©©25f @23)3@0. 025f 0251 @@03© 
©<03 @©@ ^© 30£©  @023)d 023) E)©3 d  8§ ,0^0  g 0 (f  f̂O@OJO©23f 8 3 ®  ®)23)3
O£<O2Sl@ 0.

@©@C£3 o 2 &£  25)3 C«>3 023^23)3 @ @ 0 3 © ©  <§>25f © g O  g g g  ©25)2?@<d 0 0 3 ©  2^CO  

<f£2?d  S5)C g ??C 3  (3 j_© ©  0 6 ) . @ 0 © < 0 3  ^ ©  03025)3  25)32SJ@2Sf 03g2 3 f© . @®@ ^ © 3 0 0 ©  

8 3 © 0  O25f@25)J3£@0 8 o 3  © <? @@0^2S © 3 @ ci© «6 ) ^3©23)23)©23f. @25)36® @@©<2 © 3@ d© -@ 6 

^3©23)23)©23f ^f© O O  @«D@O02Sf © O @ © d o ©  £f3©25)23) @^25)8.

26



d23f25325f <32533d©c325f eaS£3233© © d S  S d Q g  253d253 © < ®®©d£3 Sede33d<s6c3 ©©@

e o 3 g d ,@c£f cssS dca 253dg  ©£©«). ®®®ees d25?23323f 5 -6 S  c®3 <®®2sJ <2532?d£©

£03g 253©cd' d £ 0 d O  C«>3 CD® g q > 8 .  QeDJ CD25f2533 d £ 0 d c 3 <253231 0®<®6 25>3®d ©^•®62sfo@cd' 

Q3£0© 8 ^  253dS. <g>25f <25323>d£© ©e&3) ©2533©e3 ©©25f 253 d g  Cl@ S- ®®®C£3 C«>3 CD 25̂ 2533 

®ci?^®S325^ 03302533 253d253 ©< © © © d£3© ci g&©<fC3 (Antibodies ) <£253. d ®  S3£33 dc3  

gS® e& 3> ©  ® ccs eo^ss^SiS. g& ® e& 3>©  03j<© ©  ©c33<3 02^2533 £03g25f 802532SOc3© 025? 

S 3 ® S  8 ^  ©2533©0. OC3253 e3<£025f @@©<5C3 £3<£33 g8© C& 3> < 0  <3c3253253©ci £33^ 233 C C

d© £025f ©e)3©£S3:/ £ d ©  g S o 3 < 2 5 3  @ 2 3 3 3 0 tg ^  2533C©cd © © © dO  ©dJcD £0^ 2533 CD£S©© ©®®

©£©e3©£0253 f>©£0(f 0£3.

Passionfruit mottle virus, Papaya ringspot virus, Banana bunchy top virus, Banana 
streak virus, Banana bract mosaic virus , Strawberry shock virus, Cassava mosaic virus, 
Potato leafroll virus, Potato virus X, Citrus greening Bacteria, Pineapple wilt virus

\

© © © dO  £0^ 2533 CD£233<3© $5)© ©©<025? <g-© 3 S 3 ® .

1) ©<f(Sc3© So<©253 C< gS©Ssg3 ©0©oJ(5 253d©CD253 ©dJ<S C3C0 S©dJc5 0£©
©©25? 253d GD£S53©0 dcS£33 (ELISA) ^®  ©©<025? ©0303 CDfS©.

©<f8o© S o < g  g S ® d ?5 ©0 ©oJ(S 253d ©CD233 ©©©dO £0<2533 CD£553©<D ©©233 ©©233© 
©©©do o<£03 gcradfe) «5>aJ© cd£253 <0 :30 2330  233© $323)8 . ©©&< ©©©0025? ©£<cd25? ©^©ci 
©©©do S d b 3d-®6oo S3©© q o s o Jcd 23)d cd25?2533 S©3dsso23) <©3-®6o25?o ( Buffer 
solution) d©£025? ©®© o3©cio<s6 <30253253©d' So<©253 c< Scad© gS©dq> o<£03 ©©233

©©253® g c a d S  25325?© © 0 3 0 3  ©CD233 <£253. d ©  O0©£?©-®6 ©2333d??d£ < Q 0 3 d © 0 2 3 ?  © © © dO  

£0^2533 GDjS© ©>2533 OC3g©©25? 233© O £ S © 0 . ( d ^ O O  0 7 )

2 ) S g S g S  < © £<3 ©a©C3JcD 233d ©CD233 © © © d 0 0 2 5 ?  03^2333 CD£253®

©©©d0025) g^233 ©25330025? ©CC3 d 8  g  S g S ^ S  <©Cc3 <3d©C3©ci ^ £S3<<25?©3 ©<253 

0 < . ©©O 0 <  253© 233d ©CD233 < .©©©dO 03^2333 CD233 £0£Sc3. © © 8 < ‘ ©03 ©£<<3325? © ^ © S  d© 
Sp23?g25? <©C&3 S£?03d-$60 233d233 ^)03<3©oS. 0©CS?O©O25? RNA 8g2S?g25? <©Cc3 <f>®3 
<8030 S03 dO SS03d-®60 C3<CD3 ©©233©© 03^233 253S© 0©S©3 ©CD233 C33© <¥©CS3tf ©0. 
p r< p  ^®caS23f SSc33d«6c3 253d253 DNA ©£dJ  RNA S g S g S  d23fC3S® 0330  233©£323f
©0253d-S6c3S ®©23f <33<S6253c3 233d ^  Cl®«5- <?2332̂ d£© 0©(2̂ 2̂33 ©3©2Sc325f 2^C ©3d3©S
< 3 © 3 d © £ 3 S  ©©©CC3 G3-S6233 C3 253d ^  C^g SgS^CSf CD®̂3̂  S 3 © ©  £30^©^ Cl@ .̂
<g>25f ^2332^d£© S p S ^ S  ^®C&3 CdS © 3 O 3 d c 5 0 g C  S d 4 3 6  © £ ©  £ 3 3 §  S 3 © © S  ff<3C

S p S g S  ^®CC3 £>£2333 CDQ Cl@S (dtOc3 08).

^3S3253 ^ © C 3  0 <  253 ®  253d©CD233 £f23f2333S 8 0  ® 2 ? 4 ^  © jC 3 @ ®  © £ .8 C 3 ® 3 ^  © © © d C 3 c s S  

©233©CO(f 233CD <|)8 © © © d£3c325f ©253©C3^ © <  8<© @  © © © d C 3 c 3 S  £0^2333 C D ^ S© ©  gC3e&33 

233S©  ©£33£33©CD253 <£233. © ® ©  o d © c d © 4 ^ 5  < S 2 3 )  © © © dC3 £0^2533 C D fS© ®  ^)C 33© ^C 3©  

© e)© £3023f©  © 0 2 5 3 3 3  © 0 .

27



0 C O O 3  O 0 ® c i© 4 l6  © C O  {p©25)0© © © © 0 0 0 2 5 ?  <§>2S>3 e fS O © ®  O ©  ®a)JcD025) Cft€) $iQ  
© 0 3 0 3  CDjS5)©0 ©@© O 0® ci© 436  G )0 3 « p © 0  £ ,025)33  © 0. ® ® © j2) o 3 ® c i© 4 £ o  25)3© O  qf©COB 

003025)25) g© B  0 3 )  025?O O ®  ©>25)3 © C  <fSz3)0. 0© £325? Cft^C ff°CD ©<S25? 9 6 )0 3 ^ 2 5 ) qp025>25) 

© C ©  ®©S? 25)023) £ p © ei03© C ^  0© a)23?0©  © £ 0  ^© 0325)025? ® 0 3 g  S 3 ©  (g)25>3 g23)B©CS3BO.

® ® © O ei 0 3 0 2 5 ) O©«)25?023>3

® ® © 0e3 O C  O ^ S S ©  ©125) @3 f)025)<  ®25)3©025? 0 ^ 0 2 5 ?  25)023) C C  © @ 0<  ©£<CD25? 

© g ® c i  25)a<§ ©33323)025? ©025^ ® ® © 0O  ©© JS® ©  S ) © 0 0 .  25)a<!l25? ©(325? ®@ ©0O  O j S S ©  

90323) @CC3 ^325)30 0 3  25)0 6 £ @ 0 .

1. ©23)300^23) ^325)30c3 ( Non - persistent transmission )
®@© 5)®<s>cd^ @ @ ©0O 23)a©03@CZ? CfcSOO q )C  @23)3@0. 2S)a§23^ @@OOC3 ©OJcD

^ l € £ ? 3  C3lCtS<oS23^ g ©  0 0 3  @eD32S) S O  0 ©  g O  25>a©03®(I? g ©  @25)30®ei 25)£©®3. ®@© 

23)a© 03 ©©25)25? S)®Oj<3 0 0 2 5 ) 0  ©<3)3^ 25)£©25) g O  £ © 3  ®«)3S) S O  g ©  ® 2S)30d © C  

2 3 )£© 0£ -^  © © © O O  S@ OJ<3 0 0 2 5 ) 0  {fiq>£3®©23? 0 ©  (3 )0  <! @0:?<S 25)25i?©00 023? © 0.

®@© 8)©@025? ® ® © 0O  ®«):?3®© 0£25)03©  O jO  i “ 2  0© 4>6 25)3C<325? 2 ^ 0  25)£S©25) 

© 0 3  0 O  ®25)30©6)25) q325)3©®ci O i S 3 © 2 3? ® £ 0  25)© 25)0(2.

2. o©S25) ^325)30o ( Persistent transmission )

©© O 8)® ® d<“ @ @ © 0O O  25)3©03 2 2 0 0  3  o 3 0 o  25c  0343623)0 © 0. o ® o O

® ® © © 0 © © O O  Cf®25)0© 25)a©03®<S? d £ CD O 0 © O © 3 © O  ^  §23^25)0 ©(D25? © 0. ®@®

q?325)30®d’ O ^ S S ©  25)0 ©23? <£©j4*3 25)23?©oS. 023)© ©©©OO 025? ©©23? 25)a©03®CZ)’ o S O O O  

^£2^C g  S O  23>3©03©CS? < a 3 0 O  2^C< 0 £ © S © < 3 .

3. ^23)0©£< ^323)30®<2 ®®©0o oj6)3© ( Semi persistent transmission)
® © 0  ®)025) ^325)3© ©<^@25)0® ^23)0©£< 23)23?©oS.

® ® 0 ^  25>3®03@C5? C 0 3 © 0  e ^ C ^  ©23) ® ® 0 0 0 0  0 ®  25)a©03®<£? 3 0 2 5 ) 25)3063 2?C ®

®25)3 0 © S .  ©25)3 25)3CC325)< 25>a©03 ©<523?' @ ® 0 0 0 0  ©a)J S ® ©  0 j S 0 3 ©  25) £25)© O O .

e&D3©®023? ® ® © 0 0  O jS ® 0 2 3 ) ©>3325) ^ ©  © 03025)3C D 3© 0 2?C  25)3^® ©  25)C  O j S o .  

® © ® CO  25)023) C«^ O 0@ ci© 4 !6  © S ^  ©25)3^23^23)3 ® ® © 0O O 25f O jO £ < S © ®  ©23) ^325)300  

8 g ,0 < ©  0^23)3 CD25) O j S o .  0 O O  ^© 25)0©  ® ® © 0 O O  © 0 0 2 3 ) 0 0  C )0 @ o J o  25)0 CD23̂ 25)3 ^ ©  

8 g ,0 < ©  O j O ^ S  ^© @ © J0 0 2 S i C © 3 C D jS © 0  ®©®CC3 C a tt  023^23)3 O 0 ® c iO 4 ^  <25^25)

C)O25)33®0.

28



6 S € 3 C 3  5

os@o)(^ § £  g < $ | @@©6d @65©C3

05OC3 6

cd)@©s$  g ©@<25@  © 6 ® © ©  @<f@ca© @ @ © 6 d  g @ ® d c B  S o q S ®



6 s e c 3  7

ELISA @®C3 ©)©a>@©e5 @@66© ©<£©) ©sS® . 
( © £  © eo © scsdsS  g  © )@ o ®  @ @ 66©  eps©  6 6  @ © s56Q .)

(65C3C3 8

DNA CD)S5@̂ o© ©)S®@©e5 @@66© ©<£©) © s3® .
a - M arker

b - h @@66© <?)©)£© ©)®o@



©0©cdo<gi6 g s S d 0
\

1) OS325)©© ©25323? 25303O©oJ © j( f  © g3© 0 © 0 3 © ©  ©0©25? 2530e5253©25? ©25?©25? ©tC* ©g3©@ 

©© ©©©©©. d ®  ©©©©fid © © J o  0 ^ 6 ) 3 ®  23>023?23325? © 025? q g  S S )  a)©  ©©3©3 025?2533 0 g .  

© S 30  @®J<£> © 0  80253 25S25?25325? ©CO 0©db©©©23?® ©©30©25?f©2S?f3®©o C3QD © 23)030 ©f23 

©(f 0^ 0*0 © 0 £30 253 d S d  oJo 8©©253J03 {A phis sp ir a e c o la  ) 253£©£2S3 233S25?23325? 0©<3?O© 

© 025? <3®® @@©©£3 © © J o ©  O jO S d .

2) @©©©325?2533 0023) ©©©©©© 0o2533©0 ©8©©325?2533 ©O3©0 g£5?253© 0£©§. ©®8g
0o2533©0 ®3g0© ©q©cd ®>25?g©3q 00Q ) ©©©©o©d g32533©©8. (Indian cassava mosaic
virus) ©©© ©©Jo© ©«0J ©25?©25? q g  ®jEd©3©<3? ©30O©©Z33. ©®© q g  © j8  © 0O ©  ©a)08©3 

©i©253S (B e m is ia  ta b a c i) ©0© qg2533 <3.0233 ^ 233.
©©©© g©253©© ©(f ©8©©325?2533 C3CS3 ©<333 253C$233 ©©©©323?2533 © 0O  ©C 

©©25323? q g  © iS  0©cJ©©25? &>q0© g2S?253© 0t©0. <§©© g30233253©oJ ©253©©253 0 g  ©0<9cd©-®6 

© ^23? ©0253 O© 233©j-SSso25? © q © d  ©©25325? q g  © j8  0©C?O©2S? ©025? g ®©©©325?2533 0023) 

©©©©©© ©sDJ ©233 ©©<0.

© © © © 8 g23?2330 © 3C$253 ©®a)25?Q2333

©<333©233© ©i^©g233 ©©©©8 ©©Jo ©a)3©£oJ©©25?© ©03©25? g© d C3£0 d©3© qg025? 

gj®  ©(^ OjClS  © 0 ©S3 @©23G? ©©Jo © 0 g © g  ©£©2§© 0^2530. d®  2303 ©©©©0025? 23?©8s)©8 

©©J0® 030253© ©g©3 25)© ©0g&323J qg25?©3©g253 2530 ©©© <S>2533 ©23>©ig ®>2533 ©jgO2S?©0.
©©©©£3 ©333253 0 ^ 0  &© ©0© © 03 23?©82)©025? <§>©25? ©2333 233 © 233© ©03©25? g3©®£0

©253©©25?©25? 233© ®>2333 O£0q©©25? ©®® 233© ©03©© g © g  ©©©©©©25? g t ^ d  0 ©  33̂ 2530.
©©©©8 g25?2330 ©3© 253 £3©g2333 6 § © g ©  O0©8©-®6 ©£©t2S?0© <§>2533 ©£0233g ©©© 

g3© 253233 © 8 g3©0£S3 253©233 0g. d®  ©d©8©-S6 g 2 3 d 0  © 0©  g q ©  g£3 S3© ©023 O© 253© ^  

© q © 8  ©(f £©©25330 <2)8 © 0 g i®  ©©©©£303 fiJ©g3©©3 © 03©  233© ©tg,©g253 «)©23?©. d© 0©  © 

®03©03325̂ 2533 0 0 q  ©©©©£3 a )q 0  ©0© g©3©-®£>© 0  gj23 ©C? © ^ 1.3  © 233 q0°2S303. ©(f © © 0
©t23 ©(J O © C  Gg-®6233C3 ©233 ©©23fc3. ©©03© ^©233©© £p02333O  ̂ ©O3©0 ^©© gi?S
©£330©2SlS©cJ 2^0C3© <̂©23̂  © ^  0^ 10023^  ©233 233i@ ©08c3 ©0©?si ^023)30^ Y  ©©©©£303 

©t£©g253 ©©23̂ C3. ©©©0£3 ©©©©d ©©Jo ©1^233 0 0 ©  © ^  O ^j_0 ©<023̂  d 2Sf d25  ̂ 3̂2533©©cJ 

©©©©£3 253a8253300253 © o J o  ©C© 0 ^ 3 ® ©  ^)©£O^©0. d©[023^ d  8 § © g ©  q d ^  ©0C3 

g©350323303 «52333 ©igO23^©0. 0©CsJ©C323?© ©®© ©2333 ©2^©i ©©©©£3 03023303© ^©035 ©233 S3£33 d  

8 § © g ©  g d ^  © g© 250323303© gg30 goO© £3g£S33 CARP ©25303S3©25? ©023? g^03g233 0©3 ©0233 

gi233.

29



©©0(3d ©30© 2 5 © ©0<©25?

©©0(3©©25? © 0  0 © 3 0 © 0  © £ € < ©  © O  0 ©  g O  © 3 ® 0  ©a)©0325? © £© . ©©0(3e3 © 3 0 © ©  

©0O 25?O O  ©O©03©25? © 3© © 3 23(3253 g © £ ©  S )® ©  © £ )© d  @(3J© © d  © © £(3<©  03<©3 ©<33253 

0© 3© 025? <g>©25?253(3 ©253303 253(3 < £0© © .. © @ © 0  {f@ ©(3© © © 0(3©  © © 3©  2 5 0 O ©£0-gS6© 0 ® 3  253g, 

33 £©  $5)® < 033 02533 2530 ©£253©. © © J © ©  3 3 ©  25)© © © 0(3©  © 3 0 © ©  ©<033 ©©3<3 (33253

© i?S© 0 .

1. ©£©©3( f  g ( f g  © © 0(3© ©  © 0) © £(f © < 3© 0 © © 0(3©  © 3 0 © ©

©®® © 0 2 5 © £  0 (3 0 3  ©<253® a)£g © 300253 © 0 2 5 0 £  O(30D ©<253®. ©£©©3(f <K  g (f (S  

© © 0(3© ©  ©03 ©£C? © < 3 0 0  ©©©(3©©25? 2̂ ©25̂ 25325  ̂ ©©25? ©2533©OQ3253 ^32533<3©0 © £© © 0. ©@© 

© 0 ( 3 d  ©<3J© 025©-S6, O £ 0  S g 0 3  © © g  © 3©  3 - 4  03<©3 © £© @  ®)2533 ©£<©25?©0. 0 © 0 ©

©,<2533 ©25?©3 0 <  <§c3J© © £ 0  ©©3©©25? ©>3© 253(3 ©2533© 253(3 <£0©@25? © © <(3025? © © 0(3©  

$5?©0G)©d © a)J3®  © 3 0 © ©  2530 ©£233©. © © © 0©  © 0§> © 3©  2 3© © ©  2 5 0  <9(3:?© © d  ©©3©©25?

(|>©25? 2 0 3 ©  ©0©<!f© ©253©©. © 3©  0 6  253 ©®-S6 2S330©25? 0253 © O  © £(f © < 3 0 0  © t( f  © ©  ©£©©3( f  

© d  ©033<25? 0 0 0 2 5 3 ©  3  ®)2533 ©©3< ©25330<3©25? < £©  253(33. © ® © d  C2>©2Sf ©©©25? ©£©  

^ O d 0 3 O  253< © © © (3d  ©(3J©©2530 © © 3 < 0 £  ©25?©25? 2530 0 ©  © (3 J © © 0  © 0© 325? < 0 O  ©©(3325^2^ 

< © 0  © £© © 3025? © 0253. 0©£©25? ©©© © © 30025?  ^300253 qd©£25?©25? 0 a)3 © £ © @ 0  <|>0 g d © 3© 

© £ 0 © d . © £© © 30  O © 3 © 0  g <  g 0 0  © © 0(3© ©  ©30253© © < © 3 ^25? ©6)2533025? ©253d 253(3 © © 3©  

©032525? q?253<3 ©a)<3 ©<253 0 < .

2. ^25?©30 © 3  © 25 -S^ ® £ 0 © © 0  © © 0 3 © ©  © 3 0 2 3 0  ©<033 ^)© ©0<©25? ©©3©3 © £33©

S 3  © 25 -S ,̂ ® £ 0 © © 0  © © 0(3© ©  f)2533 g 0 G 3  ©(3J© ©25?O©20. 0o?5>3©3 g  0^253(3 <25?©3© 

O © 3 O 0  ©©© ©(3J© ©25?©© © O © . ©(3J© © 3 0 © ©  ©<033 0 © 3 0  d 0 3 © © ©  © (3 ©  < © d 0 3 © 0  

S O ©  © 03©  ©<©25? 25)©3 © 3 0 ©  ^ © © © ©  © 0  g 2̂ © .

SjS ©£(3-®6 ^25?©3© 0 © 3  Cf©(3 © O  ^25?©3d 0© 3025?  d 0 3 © © ©  © © 3 © ©  §§25©.

SjS © O  0 © 3 0 2 5 3 0  ^25?©3S ©®©<3©©25? ©©J<3© © O  < |g(3£< 4" 5  ©£(3<S^ © © 30025?

©©3©(33©25? 0 0 3  © © 3 © ©  £3233©.

$  8 3  © 25 -0625? © 3 0 © ©  © < © 3 g © 2 5 3 0 ©  < £ } © © © ©  © 3 ©

8j8 0 © 3 © 0  <25?©3© © £ 0 © © 0  © O i©  02S©-®6© ®>©3 <0£-S^ © 0 ©  ©©25?0© © d  253©a) © 0  

© © O f©  ©<3J© © d  < q o o  © d  © 8 © © 2 5 ?  <  0 C2C?03 S © 3©  25><s ^ 25©. 

sjs 0 © 3 0  2 5 0  ©©3<25? 0 ( f  © £ 0  © 3 0 © ©  253<3 0 © 3 0  © 3 © < 0  © a )3 © £© © . © 0 <  © ©  © 3 <  

© 03© © 3(3 © © <©  © ©  3 © § .  2533005-S^© ©25?0 O 0 <  O © 3 © 0  © © © © © ©  ^3(325^3 © 3 ®  < 

f>©3 ©£<©25? © 0.

@®@ ® (3J© ©  ©0a)25?OO Q23? © § © 3 0 2 5 ?  © © d  © 3  © © 3©  @032525? © O  ©a)<3 © <©

0 <

30



3. 0 3 0 ®  0 © 3 © d  cfjsS ® 3© @ d ©©0®d ©®lf© O30®O
©© o® d  ©®3>© ©o3©®3r© o® r o 3 o ® o o  ®©30©<2£5® g  d®3® ©0 ©O © d ® 3 o©

Oi©i<d®® ®325fo-2£D® ®0 ®£® ®©j-S£>255. 0®© 0OO <§>®3 ®<© 0,(̂ 3 ©®-@6 O ©g©d 
© ® 3  © 3 3 © 0 2 5 f  ^ © © T  0 © ® r® © ®  3 ®  C? C fO O  C ft®  © £ @ 0 3  d  © O 3 © 0  f> ® 3  O g 0  < a 0 ©  © £  g d ( !

©©g®©o ©j®® ® S © o . ® g ® ’ ® o  C f^ c©  ® © ®  S o  ©©©0 © ©£©©3d © o 3 © d
© 0 ©  © © O O O O O  © 0 3 ^ ®  j  © ® 3 © 0 .  0 O O  g d ®  © d q > ©  C525^©255r © © 3 0 ® ©  © £ ® ®  c f®  

0 © 3 0  © d  0 3 0 ® 0 ® r © 0 ©  © £ © ® © © d  © © 0 ® d  © O i o ©  C3j ® 3 © 0  ^ f t ®  © )©  ® ©  © ^  O O O .

©©© © 0O 3© O  q>£3 05O ®a®© ©0© ©©0®d ©®J© ©30®O ©<®3 < ©03 <3 63® ®£®0 . 
0© 0©  ©30®O 255® ©3<$0® 9 ® 0 0  0 0 3  63 ®f ©©J© 255 ©0©25^ © j®  ©j®S®f ©(^©d 

e s3 © o  ®£©id©®<§.

$  © i © 0 3 d  g £  g d d  © © 0 ® d  © ® J o ©  0 3 0 ® ©

<3t©£3jd ©03© ^3®©© ® 3 © 0  ©3© 06 25)0 0©-s6 ©O® © ® ® ® © d©

©®©©d 06330®  Cf3®<§© ® 0  g??©. <§>d O gO  ©£©©3d 0 0 3  2553©@d ©033f © g  
"S® 0 0 3  25fed^)© 0 0 3  255a®© 0 3 0 ®  © d  ©g©3 ©£®©©d 0^©03d 0 0 3 0 0  

Cf3® 25^03© £3003 ^© ©j255©. ©0 © © d  0j© 03d  © d  O0O 0^©03d g ^  g d d
© © 0® 00 ©£0<© ©©3 ©®©3.

SjS 0025(^25^3 3325) © © 0® 00 0 30® ©
6©25Cf 25(̂ 3 S S ^  © © 0® 00 O0q3®t 0 0 ,0 0  ©© © 0 ® d  ©CoJo ©0O © i0<©
®^2S ©©o®d © ® io o ® . ©©© © © o® oo ® ® S © 3 6 © d  2330©© ©03J0  © 00

O^g^® ® 0  <9®3To  C£©-S6 Q i® 0®  ® g ® ® 3 0 0  © o ® d  ©0. 0®<§ o© ® Jc £3® 

® ® 3 c  (sO^O OCO ©©© © © 0® 00 Oi<e^® SO  ©0dI© 0€5O-@6 0 ® O 0  <®i-2^ 

©®3©0. 0 © d  ® g d  ©£®©®0 © o f o o o  ©@® © © 0® 00 ©£02®  S o  ©Oj©

025O-©6 < ® l^  o ®  Cf®® CfdOjd® < ©J0253© gq3 9@ 3<s6©®d Cfg©0.

<g>®® © °© ^S©  O(^®0 ® ® © 0®  ©©0®ci ©®JoO O^O©®30 © ® io o O  Oi<2 <© 0@3 

® ® ®  ^ ©  © 0(^od  Q25̂  ®^3 00235 C<- 6® ®  0® 3 © fd o  O©0 qS  3 - 4 0 0 ,0 0  6 S ®  ©0C3 

o©®3f0  ©®J ® ® S c  © ® Jo o  e i0 3 o ® o  ®® © id se i © ^  ©®30©d o^o© ® 30 © ® J o o  d ® 3 o ® o  

® 3 © 0  ^©OO. d o ®  q1©®®© ?S©i 0)© 00  ©3®i©Od ©3©£©0 O^O©®30/ o© ® Jc ©®i 
© jO © ® 30/® © 30 OtS©  ® O d  ^)© 0® . ©©© £5)© ©«^®d© O03©O3©®32d?5 O d © d  Oi®©®30

© ® J o o o  ©©o®o O i® 3©  o©3 ® 3 © 6 .

4) o o ®  ©®3To<s6 © o d  0^0  gj-s6 ® o

<s>@@ ©O2Sd03®©d OO® ©©io-®60 0 ® g ® @  d03O ® O  ®© 0 i® © 0  ® i®  g © d

2005 O 3 o © d  g d  ® 3 0 © d ^  OO ©3 S o  ©)®®< £3(^®d ® © ®  0C  * 'o o ®  ©®Jo-s^©o®r 

OjC G3-S^®©d< S^ 00© 02sf @®@C3d ^ d ® 30 , d © g © o 3  O® ^ 0 ® 3 o d  ^ ® Jo

31

s*



O§,a)<£0 q?0Q3253O ® 0 3 g  25)0253 0 < . 00253 ®0:f©4)6 S ) ® @ o 8  0 ^ 0  094)62530 0 ^ 0 3  < t233 0  <§

0 o  2533 @0 g <[<330253 ^30253253 8 © O o 8  f > ^ 3 © 8  8  <ft253. ® g 8  S30 @©® © t0  C94)6253®8<£ <§>2533 

©t<£CD8 0 £ 3 ® 8  8 @ 0 J (5  © 0  © t 0 © 8  ©233J03 @<23233 8 0  <33436253 C ) © o 8  © 8 8  O j 0  ©©J 2530 

<33iS3®8. @©© 2 5 )© ® o 8  ®253@©(f O j 0  <334)62530 2530253 0 0  O ©  © £ 0 0  2 3 3 8 © o 8  ® 2 ^ 0 ® 0  | ) 0  

g 8 < 0 3 0  0 £ 0 O . 0233© @253 ® 0 ( f  ®0 8 © O  © © 0 3 0 0  0  q ? t8 ® 8  0 j( f0 8 o 3 2 5 3 3  (B ) O ©  

q ? i8 g © ® 8 0 3  (A )  253£©t8 <£0© 0 0 S 3 . q ©  0(333 2530233 ®253@©(f 0 0 ©  6jG94)6 (3 n ) © 8 © ® 0 .

© 02538  G)© ® © 8  023)0  094)6 (4n ) @253@C30 0 0 ©  <£ @CJs>@8 © 02538 0 0  0 0  8© < £03  ^ 233. 

<§>£0253 © < £ © 8  83253©© © 8 0 9 4)6 q g ®  O © © 0  @253@©(f 0 0 ©  0 0  A  C3S3 B  33253 02504)6  

OS®.

3<§8(^<§o8 @253@©(f ® 0© @ 8 g  B  83253©© 025^436(0 8© 3 8@ 0J© © 0

© iC © 8 8  00253 @0j©4)6o ^30©CO 23308 ®253@©(f 253S3 <§>S ®0j© O  ©l<=£253 O j0 ©g<£3©8 qft8 

0 © 0  <g>£) ©£0®8. 00253 @0JO436 C)03 <£3©@o8 <£0£4f3 <fO©©8 2538® @©© 0^ 0 0 0 0  <ft8®0. 

@©00 @253C3@(f B  82533@8 8 )03253308®@©8 253S3 <§>S @ © 008  2338® o8 803O 3O ® o8©  

^8® 0 .

©©© 2538® ©  ©<£©3 g 0 ( f  <f0:BO253 o 8  <fO <p0233253®©8 0 ® 8 ® 2 5 3  0<£. 0 < s 8 © @ o 8 ©  

g<f(2)^,253 ^30253253 0 0  <334)62330 2330 <ft8  ®253@©(f 0 ^ 0  233038  0 0  0 0 3  0 ®  233038  0 ^ 0  ® g 8  

@253@©(f © £ 0  © 0 O 0  ©C53253 2530253 0<£ 0 © 3 ® 8  0©«)<£® <£ <fQ5S02330 2530g2^ 2530233 0 ^ .  

^ © 8 0 3 0 0 ^  ©3 qO<S>a)jQ 2 5 ) 0 © 8  2530^4)628 0 ^ © 8  88  233038  0 0  0 © 8 o © o 8  ®253®©(f

® 0 © ® c i  25303 <§3 @ @ 00O O  ^ 8  0 0 O .  @©© 2 3 3 8 0 0  ©£«)<£ <f<30 g<f©^253 ^30233233 ^O  <fo©0 

0 8 8  < i^©8  25302330^. 0 @ 8 O @ O 8 ©  00253 @ 0 J o 4 )6 o  © < © 3  S3302533 2530233 @©J®®J253 ® 0 © 8  

8©  C94!62330 2530233 0 3 0  CD4562338  0 3 0 2 3 3 0  8 3 ® ® 8  @©© 2338 © O  ©CD 0 3 0 0 3  CD233 03^2530.

<fO <f30253233©8 00253 © 0  J © 4 !6 3 © 3 0 ® ci 0 ^ 0  ^ 0 0 3 2 5 3 0 8  @ 0 3 g  2530 ^ 8 © 8  00253  

@ 0 J O 4 )6 © O 8  ®253@©(f 0 ^ 0  <3J4)62530 8 3 @ ©  S)O 3<£3©O 0O. <f© 0 3 0  <£̂ 253 0  8  ©0233

O 0 @ c i© 4 )6 3 © 3 0  <g>© 9 © 3 4 ) 6 0  <pQ0 0 8 0 0 2 3 3 0  @253©0(f © J 0  5 0 0 0  0 © 4 )6  8 © < £ 0 3  CD253 0 3 ^ 8 0 .

®@0 0 C3 03̂ 2333 <23^8®© ^03<^3©o (Virus Indexing Program m e)

Cp30253253®8 ©0303 CD82533 0 <  Q 253253 @@ 008 03̂ 2533 CD̂ 8 @© ^ ®  @©© 0 £ 0  0003253 

0^033 0O@od<D 2530 CD8 . ^O 0O3O2533CD30O0 d©CD253 0253 0 ^ 0  @@00O O3©O0 <§>25)3 

O03g@ ©8 03̂ 2533 CD^8©0 03{8 253© © g 8  030 ®2533<§>©(f 8  3 & g) $ 0  2530^4^ O{03{<^ 2530 < ® 8  

8 ^  2530Q <Jj233. 0253g8 O©S30 < f© 80300^  ©0J© O3©O0 0O3O2533OD30 O0@8O4)6 0 0 0  

03302530 8 3 © 0  8^® 0. @©@0 O 8 3 @ © 8  8 8  ©0 O 8 0  @ © 0 0 0 0 8  0 0 0  2S3Og0£ 2530 S3̂ 8 o . 

00253 @0j04)6 ^ © @ 0 8  0^ 0  094)62530 2530233 0 0  8 © © 0 0 ^ 0  0 0  @0i© 8 @ 0 J 8  03300

25)O3g0t 2530 03^8© 0^033 0O3O2533CD30 002504)6 8 3 © 0  ©02338 3̂0233233 © 8 8  O3©O0

<g)^3o8 @253@0. 03302333 2530233 00308253 g02S <§>2533 © @ 08 <f0253 8 0 3  ®0iCD 0025030 ©<£03

32



<|><Cf £fo3 55)3©25? o^ © © . © 2&3> O3sso-s6®025? © 25? ©@©023025? £ 0^ 03  0 £0 ® o  0£. 1 0 0  

25) g<C«5? < D N A  032SO-®60 O «£O 0 25)0 @(3)233 6 ^  S53C5 253 o 3 @ cio -@ 6  23^203 0£. 1 0 0 0  

25) g < e « 5 ?  < ^fO @25)@3.

25)a825)33© 25) 2 3 o © 3 © 0 0  (3@<£233 @ © :? g © e  g 3 .  2533. O. ® . ( o C * ? ^ )  q°C 0® ci qfoCQ g < © 3 0  @CC3 

©  © O S ?  2 5 ) 0 0  c <  <¥@023)25? o 3 ® c io - S e o  23£D @ 23303 O £ O ® 0  023253 0<£e325?@©.

1. 0 i @ 0 3 ( f  ® o 6  © C  O f O  2}£553 0 2 5 ? © 0  g ©  5 5 )3©

© © O  0 £ ® 0 3 ( f  ©CoJo O O  ©£g,®<^25) © O J o O  23£0 e3®3253 ©£<£025?25)©25? ® 0 2 5 ? © 0
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