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I"# ®6&'$The brown planthopper, "#$%$&'$($) #*+,-.(family Delphacidae), rice green
leathopper, !,%/0(,(("1)"&,.2,-. 3and zigzag leathopper, 4,2"#"$)50&.$#fJmily Cicadellidae)
were determined to be the highest percentage frequency of occurrence in each bottle trap
containing each lure. The examined insect species in the rice field had increased the number of
predictions toward the end of the study. Hexadecanoic acid, methyl ester (Coodd"#O1) was found
to be a common compound at this time for all plant extracts, and it could be further developed
and used as an attractant for insect pests of rice paddy.!

(

)*+,-%.#/ Bottle trap, Bread flowers, Fragrant pandanus leaves, Lure, Vegetable soybeans

Introduction
|
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Materials and methods
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! Preparation of plant extracts!

Ad+,11%<10+$1*! @%0%! />1+#,%2! 50/-! .+2+,7* &%+ 0'&
%1%"#,,)23,)8P0%96/9>%+,./2* 18 #5).+& %§8!+,2!>0%+2! 54/ L&, %")'&
8,%9"W& #?70%!C)(!

I

Figure 1. ;60%%! -+a/0! .4+,1*! 7*%2! 5/0! %<10+$1#/,! +,2! $6%-#$+4! $/-./*#1#/,!
+, 49 %f, 2+, 7*14%+39843P0%%, 1*/9>%+,1./2*1&>) 1+, 21>0%+2!54/ @ % 0*!1&$)
|
I Water distillation

b0%%,! .4+,1! -+1%0#+4*! @%0%! $6/..%2! +,2! .4+$%2! #,| +| 24+**1 2#*1#A4+1#/ |
+..+0+17*(! 1@ %# 764 3/47-%! &@_3)! 0+1#/! /5! OZC! &.4+,1! -+1%0#+4! 1/1 2#*1#44%2!
@+1%0)!@+*17*%2(!;6%!+..+0+17*1@+*1$/,,%51%2!1/'+|O8HHH!-'16%+1#,?!-+,14%!+,2!
-+#,1+#,%2!+1!CHHc=!80!1€70*(1:51%0! 2#*1#44+1#/,8!16%!%<10+3$1%2!%**%, 1#+4! [#4!
@+*! $/44%$1%2! +,2! *1/0%2b%B#4/0%2! 3#+4*1 5/0! 7*%! #,! #,*%$1! 10+..#,?!
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! GC-MS analysis

Nk 21 +1 241 $60/-+1/?0+.69-+**1 * %$10/-%109! &HSQ)! *9*1%-8!
%<10+$1*!/5! .+,2+,7*1 4%+3%*8! $6/-+,+2! 54/ @ RO%BYE 2+ %0+,! ./2*! @%0%!
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1%-.9%0+170%! /sEeE960! -#,71%! 7,1#4! 16%! 1%-.%0+170%!' 0%=+$65%6! OKH
+, A% #*11#-% I IKH!-#,71%*(ISQ!&: ?#4%,1!;%%$6,/4/79!>0+,28!-/2%4!SQP!eDGe=8!
ANQ:) I+ ISQIN7+207./4%!116+11#*12#0%$1491$/,,%$1%2!1/116%!b=13#+!+110+,*5%0!4#,%!
+,21*%1*116%!1%-.%0+170%!#,!+,1%4%3$10/,!#-. +$11#/ #W+1££ & GR)ERACeH
1%-.%0+170%!/5!16%#/,™*/7088HFD1*(1Q9*1%-(I+,2!#,116%*$+,!-/2%!*9*1%-!
#,116%!-+**10+,?2%!/5'YH!1/1eHH!: SN &: 1/-#$! S+**IN #1)(1;6%!/>1+#,%21 2+ 1 +1#*]
16%,! $/-.+0%2! @#16! 16%! 2+1+>+*%*! /51 16%! h+1#/,+4! R, *1#171%! /5! Q1+,2+02! +,2!
:%%$6,/4/?9! &hRQ;)! +,2! 16%! L#4%9! '#>0+68#BI@YH(& 8! OHIK:!
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[5116%!*#?,+415/7, 21+ 11 +1* U$#5#S! . /#, 11#,1 1#-%('N/16\7+4#1+1#3%! +,21\7+,1#1+1#3%!
+,+49W%*! @%0%! .%05/0-%2! >9!$/-.+0#,?116%! 1#-%! 16%! *7>*1+,$%! %471%*! 50/-! 16%!
$/47-,11/116%!2%1%$1/0!&0%1%, 1#)!@# 1681 6%! 1#-%!/5!16%!*1+,2+02!-+1%0#+4!
1/'#2%,1#59!16%!19.%!/5*7>*1+,$%(!&;6%!+0%+!7,2%0!16%!.%+B!&.%+B!+0%+)!/0!16%!.%
6%#?61! &.%+B! 6%#?61)! /5! *1+,2+02! $/-./7,2*1 +11 2#55%0%,1! $/,$%,10+1#/,*(!'%1i*!
%*1+>4#*61#H%+0!0%4+1#/,*6#.11/12%1%0-#,%!16%*7>*1+,$%!$/,1%, 1 1#,116%*+-.4%(
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! Attractancy test

;@/110+,*.+0%,1! .4+*1#$! @+1%0! >/114%*! @#16! +! $+.+$#19!/5! C(e! 4#1%0*! @ %0
-+2%(!Q1+01!>9!$711#,?!/55!+116#02!/5!16%!>+*% !+, 21+**00->4#,?21#1(1:6%!%<10+$1*!@%0Y
20/..9%2Y,'$/11/,)1&CH!20/.*)+,2#,*%01%2#,1/'16%"*%+-*1/5116%!+**%->4%2!>/114%*
& #?70%(Q)$6!.4+,1! %<10@Ha B#2%2! 1/ +110%+1-%,1! 7*#,?1+!1>/114%! 10+.!
@#16! %<I0HBZB/11/,!>+44 2! +,1%-.19!>/114%! 1845/,10/4!?0/7 () g+$6!
1%*11*%1! @+*1 2%*#7?,%2! +f01EERAYE/,! O+, 2/-#W%2! $/-.4%1%! >4/$B! 2%*#7?,!
&"="P)!1%<.%0#-%,1'#,! @6#$6!#,*%$1!10+.*! @%0%!0+,2/-49!.4+$%2!#,!.+229!5#%4 2*!
[SV+! ], [?4714#,/T0#3%B0+0#%19! &FR)! +1! 16%! *1%-! ?20/@16! *1+?%! #,! J64/,?!
J647,?! P#*10#$18! J+-.6+%,?! A6%1! AO/368%% 031! 10+.*! @%0%! +11+$6%2! 1/!
1,%[-%1%0+44! >+->//8! +,21 16%! >/114%!' 10+.*! @%0%! *1/0%L @7 1GBR 0!
2+9*1>01$6%$B#,?1#,1%3%09! 2+98!#,$472#,?1-/0,#,?!+,21%3%,#,?8! +,2!1$/44%$ 1 #,?!
#,*%$1!*+-.4%*15/0! $+1%?2/04#W+1#/,! +,2! +,+ A0 H# 4 PB&%+/0+1/09! /5! 16%!
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"+$7419Y/5!1Q%#%,$%!+,2!;%%$6,/4/?98|A#>74*/,?BO+-"+a+>6+1" #3%0*#198!+,2!16%!
P%.+01-%,1! /5! g,1/-/4/?98! "+$7419! /5! :?0#$74170%8! J+*%1*+01! ~#3%0*#198!

N-+,?B/B8!0%* %$1#B%49(
!

Figure 2. '*6/@*116%' 4+*1#$I>/114%'1o+ 17*%211/I+110+$1l# *Oh$1MH +2291549%42
+ 1 OB 1 1%+ AVNEEPW+214%6+ 56/ +B)0BD&/3" % J$-726150/-1+! 10+
(
HHH(HHSY& &
|
g<19%0,+4! -/0.6/4/?9! @+*! $A+454#%21 -+#,49! +11 16%! /02%08! 5+-#49! +2!
* OoSHY* 4% 3% 4 THERSYBHS+ 14/ -+, 7+41/51A+16+B 1+, 2REHDK) -+#,49!
$/7,1%2116%! , 7->%01 /51#,*%$ 11 *+- 4% $/44%$1%2! 50/-1 %+$6! * %$H0e*! 1/| $+4$74+1%!
16%!-%0+, 14+, 21%1+,2+021 20634+ THOIR () 1+41 @ %441 +*116%6!.960$%, 1+2%!+>7 2+ $%!
/51 %+$6! $+.170%2! #,*0%6$1! * %$H%6* &K! 0%4+1#3%! +>7,2+,$%I! ")! 744,21 16%! QAQQ!
+$B+2983%0*#/,! Oe(H! &RNS! =0/.(8! OHCG)(! :6%,8! 7*#,?! 16%! g$/*#-! G(GO!
+. AH$+1#],81%3+4T+1%116%!.0%24#$1#/,1/01.0%2#S1#/,1/5116%!, 7->%601/51#, *%$11* So$H6*]
3H+116061* % $HYH+$$7-74+1#/,1$703%!&0/1%44#1+,21g, 1*-#, 29608 OHHK)(

Results

|

! R,11/1+48!@%!*+-.4%21Y CH!#,*%$1*! 5064 %2PB.0%*%, 1#,?ICY I#,*%$1!

* %05#%*150/-ICCI5+-#4#%*1+,21e!/024DA¢B! 10+ * | @#16!.+,2+,7*14%+5!%<10+$1!+*]
>+#119#%42%21F1* %$#%*150/-1E5+-#44%*1#, IK!/02%0*8 ! >PDVAM 2+ @ # 16!

J21%<10+$1! +*! >+#119#%42%2! CH! *.%$#%*! 50/-! F! 5+-#4H@ BHHABE [DPPH0*

10+.*1 @#16!>0%+2!54/ @%0!%<10+$1!+*I>+#119#%42%2! CO!*.%$#%*150/-! CC! 5+-#4#%*!:
102%@!0%*.%$1#3%49!+*1*6/@, '#,! {(+>4%!C
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Table 1(!R,*%$$+.170%2!#,116%!04#$%!5#%42! 7*#,?21>/114%!10+.¥1$/, 1 +# #,?21.+,2+,7*]
4%+38%%6/9>%+,!./28!+,20%+2!54/ @RsA0+iBLH! Y)

2H#7$(;&52& 2#4$('&1$5%*.(?(@ABA
D%.*% E&839¢ @1*'3*¢ F&2.&25  G%**Z HY%*&.(
#(O*&;,  H-+"&2( ;9-,7%H
1-#(
0-9*-1$*%¢&  Chrysomelida  6"2#$5".%%$) 0 1.33+1.1  5.00+2.65
e $&7"+,&%K 5
Coccinellidae ~ 8"2&$.%".) 1.00£1.00  3.00+2.0 0
5".20#0& 0
B31$*%& Cecidomyiida  9&.,0#"$)0&:;$, 10 0 2.00+1.00
e 3.33+1.53
Ephydridae <:5& HH#"$) 1.00£1.73  0.67+1.1  1.00+1.00
%/"#" %% -$ 5
Sciaridae =:20&" #H$+,-* 1.67+0.58  0.67+1.1  0.33+0.58
$ 5
Tachinidae >&+:&0%/#$1) 0 0.67+0.5  1.00+1.00
-"+&0("?"$K". 8
Ulidiidae @0,2"#0(&$%/,&$ 0 0.33+0.5  0.67+1.15)
($,-"$(%$) 8
[*831$*%&( Cicadellidae 1,%/0(,(("1) 27 3.67+40.5  16.00+1.7
"&,.2,-. ) 9.00+6.56 8 3
4,2"#'$)50&.$4". 6.00£6.25 8.33+4.7  10.33+8.1
3 4
Delphacidae I"#3%$&'S($) 3.00+3.61  5.67+4.6 37
#+-. ( 2 12.33+4.9
3
Miridae A:&(0&/"-*.) 0 0 1.67+0.58
#""5"%,--".
[+8*2-1$*%  Braconidae B&0%0?&$20-)  0.33+0.58 0 1.33+0.58
& .2/0,-0?7" (
J*13.-1$*%&  Pyralidae Al"#0).*%%&,..$#" 0 0.33+0.5  0.67+1.15
8

R1!@+* 0%4ZA6+1!16%!20%%, 4% 85680 (()6&*)"+'5-H& e(EX)!
+,2116%!WH?W-+?14%+8850H%8&/3" % JOY (B #,1 16%6! 5+-#A9! =#$+2% 4442+ %]
+,2116%! >0/@,! 4%-+56/.;80K%"*%(%& ,088C&(FK)! &5+-#49! PY%4.6+$#2+%%)!
2#+$/39%60%2! 50/-! 16%! +,2+,7*! 4%+5! %<10+$1! @%0%! 5/7,2! 1/! 6+3%! 16%! 6#26%*1!
+>7,2+,$%(! S%-+,@6#4%8! 16%! 1/.1 160%9%! #,*%$1*1 5/7,21 #,1>/114%! 10+ %1 $/, 1+# #,7!
06<10+$1*150/-120%9%, 1*/9>%-+, /2% @ Y60%IWH? W+ HRA3 56, I8 (GE58!
>0/@,!.4+,16/..%8;>& ,08+.1 DO (DB! +,2! 1 20%9%, ! 4%+56/8.9688 *)"+'5+.!
&CK(FIE8! 0%*. %$1#3%498! +,2116%! 160%%! 2/-#,+, 11#,*%6$1* 5/7,2!50/-1>/114%! 10+.*1
$/,1+#,#,7! >0%-+84/@%0! %<10+$1* @%0%! 16%! >0/@,'8.4+81EI8%D
& C(FB8!16%!WH?W+?14%+E68BM6,)8DY (CRY8!+,2116%!20%%, 14%+58/..%0
+>&%)"+'5+ 1&CD(W (IR, +22#1#/,81+51%0!16%*703%9!@+*1$/-.4%1%28H11@+*15/7,2!
16+1116%!20+.61*6/@%2!+,1#,$0%-+*001#,116%! , 7->%01 /5!#, *%$11* %$#Y%6* 16+11$/7421>%!
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$+7?611#,10#3%! 5#%42* 7*#,?21>/114%! 10+.*1 $/, 1+# #,?! .+,2+,7*1 4%+5! %<10+$18! ?0%%,!
*[9>%+,1./2*1 +,21 >0%+2! 54/ @%0*! +*] >+#1* 0+#*%2! 5716%0! &*.%$#%*! +$$7-74+14#/,!
$703%)!+*12%.#$1%2!#," #270%! Y (!

I

14

12 2 g et

10 | 4~ —=

e Fragrant Pandan extract
------- 95% CI(-)

i
9
*x
—l
&
g 8 -
* - = =95% CI(+)
% 6 Vegetable Soybean extract
N
el - = =95%CI(-)
g 4 — . 95%CI(+)
g); Bread Flower extract
& 2 — . =95%CI(-)
- = =95%CI(+)
O r T T T 1
K LK MKK MLK NKK
:2.303.5&9# I

Figure 3.!*6/@*16%600$#%*1+$$7-74+1#/,1$703%UD0%4+1#/,*6#.1>%1@%%,! 16%!
7->9%0! /5! #,*%$1! *.%$H#%*! $+.170%2! #22B86%6%042! 50/-! >/114%! [@D#16
+,2+,7*14%+581%%6/9>%+,!./21+,21>0%+2!54/ @860 0+ $ 12051 1+110+H1 +,1*

|

I =6%-#$+B/-.[*#1#/,! +,+49*#*1 50/-! 16%! %<10+$1! /5! .+,2+,7*! 4%+3%*8!
?20%%,!*/9>%+,1./2*8+,2!1>0%+2!54/ @ Y% 0* 7*# ,[SIBYMSBES , #\7%!0%3%+4%2!16+1!
16%! $6%-#$+4! $/-./,%,1*! 0%\7#0%2! Y! 1/ KO! -#,71%*! 5/0! .+**#,?! 160/7?6! 16%!
$/47-, (!; 6%!%<104BN+,2+,7*! 4%+3%*8!?0%8%806+,!./2* 1+,21>0%+2!54/ @ % 0*
%+$EY/, 1+#,%2! GKF! +,2! QI86%-#$+4! $/-./,%,180%*.%$1#3%498! -%1! 16%!
*1+,2+02! 3+47080$/02%2! #,! tRQ;!'#>0+0Q R,! +22#1#/48!!' @+*!5/7,2! 16+1!
6%<+2%%+,/#$+$#2!-%1 694BA*1MB)--/,2  1$6%-#$+4!5/7,2'#,'+441160%%!.4+,1!
%<10+8¥1%1.6%'0%1%,1#/,! I3HHD80+!/5!+>/YO (B *Po<6#>H# AR >4%!O(
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Table 2.1=6%-#$+41$/-./[*#1#/,//5'%< 1 O4FIL +#,%820/-! .+,2+,7*14%+3@?0%%,!
*/9>06+,1./2*1+,21>0%+2154/ @98= [SQ!+*1.%0IRQ;!4#>0+09

I"#$% Ve'+ -#.%-+/'0"01 ! 2'3+4.4# | 5"1"01,'0%6,+"%
&(! 7, 8%-+,09
1#0:#04:%. "#<"; 8 SWHSE (H)#*+, -/ -&' |
% "#$%&'()1&)(*+!,--,.%/0#!.1%.2! 345,647 889::<!
>0 4-$,&2&'! 34,567 8=9<>18
2%  2@0*2-A0HB @%/0#CI.' Yo/0#&,(".! | 34,5 ,-B67! <O><&
@b BO@1-C2-CO#$2.(*-&).%()!&)(*! 34.5,B®-7 <<9<>k
Ab F$(0)!&)(*13415,6-7+G&))/&2("1,.%/0#&%.* 345,86 -GT <=9=H|
B%  >@.%/04@K+ @o2&@)#-|. A& *(-#! | 34)5 56 (7 <>9::<d
Qb  B.-C/0%&*(.'.!! 3405 w7 <>9H88
Db L$%&-()I&)(*+@AO#((- @ 34145 1,B6 (7 <:918=!
B L$%&-()1&)(*+@A0H(,(- @ 34,45 14B6 (7 2:9774
=Po  ?2@%/0#.. @N+8B(,.%/0#@@*.).".! ! 3445 (47 ?2:9H>b
=% 5.A&*)&-()!I&)(*+!,.%/0#!.1%.2!! 3415 6 (7 289H;&
=0 ' @.A&*)&-()I&)(*! ! 34,56 (A 2>97>H
=%  N/0%-#! 345 5467! 2>9=>8
=@ +8<+88)%&*.)&%2(. &t 3415 -467! 2>9|Mk
G3"0%;'HI"#0%/":;8%, +1-$2()#3!
=5  J&HY-H 345.6-7 8:9:;: |
>06  NI-#+I<+I@,.%/-A0 @ 34546 -7 819;:8!
2%  G$)2-1.! 34,5 (6l <:9:8«!
@ 2@ @%/0HA@#S$)-1.1 34)5 56 -7 <H9>72;
Ab  5.A&%)&-()1&)(*+!,.%/0#!.1%.2! 3415 6 (7 289H48
BN ' @A&)&-()I&)(* ! 34,56 (7 2<97>t
Qb P(-#.01&)(*+!,.%/0#!.1% 2! 34145 56 (7 2>9:<
Db P(-#.(1&)(*! 34456 (B 2>9M:E
J3"#:%K.'L"3;884, #*-' (5,#6*#
% 48%.)-#4 345.6 (7 8?79HNI8
>%  B@N(C.2(*@@#7!&).%&,(*! 345146 (47 8=9>>H
2% <@ %I/-A0H@@('0#C/.-#!! 345 146 (7 8H9::I!
@6 E™-#(.+!.A&I0*2- @@%/-A0 @)2(@ 345 1)B67! 8:9:Ml!
Ao <@.-A0 R@SEHE&)Y%!1.! 345,67 <<98:8
B%  <@.%/04@@6/0#C022-#(*(.! 34)5 -B7 <?9>=>
@  N(C.2(*(.+%-C2-C@ 34,5 ,B7 <?9I:: !
Db >@0*2-A0#)0)#--)%&'@+&-'.! ! 345,67 <=9==k
B  5.A&*)&-()1&)(*+!,.%/0#!.1%.2! 3445 6 (7 289HY;
=0 | @@&"-CO2&'-1(*.+!,.%/0#1?2+H&'/0*2- @ 34445 467! ?<9<HM
Discussion

"0/-116%!*1729!/,116%! 5%+*#>#4#19! FATIB;RB 1 *HI2+,7* 4% D% %,
*19>%+,1./2*1+,21>0%+2154/ @@816!.4+*1#$!>/114%!10+.*1#,116%!0#$%!.+2291%$/*9*1%-!
/5!"P!Fe! +1116%! 1#44%0#,?!*1+?%(!P70#,?!116%!*7 0G40 8Y$1 1 @RI $H+ 776 1
;6%! -/*1! $/--/,! /5! 16%! 5#0*1! 160%%! ?0/#68%! WH?W+?! 4%+56/..%0! &5+-#49!
=H$+2%44#2+%)! +,2! 20%%,! 4%+56/..%00! &5+-#49! =#$+2%44#2+%)! +,2! >0/@,! 4%+56/..%0!
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&5+-#49!P%4.6+$#2+%)!#,116%!/02%0! NRA+#2290#(8!/16%0! .%* 1! *.%$#%*! 16+1!
+0%!$/,*#2%0%2!+!./1%,1#+449#-./01+,11?0/7.1/5!0#$%!.%*1*16+3%!+4*/1>%%,!5/7,28!
*7$61+*Z116%!04$%!4%+5! @ 6/034-P2)YR=),)<<).48P#.1%0+B20#2+%)8!
@6#%$6!/51%,*7$B10#$%!a7#$% 205520 ?+441-#27933)% 13" #$%&P#.1%0+Z!
=00$#2/-9##2+%)8! @E6#$6! $/742! ?%,%0+449!5%%2! +1! 16%! >+*%! /5! 16%! 20/ @#,?! *6//1!
&A+16+B!+,21J6+,8/ CDDKI! J#{ZB8! OHHRM600(& ¥8! OHIIMI %> #2%*8!*/-%!
>00,%5#$H+4! #,*%S1*! #,5472#,?! 4+29>HAD B> LUA 98B, 3'&=/4%/.1%0+Z!
=/$$#,%A444#2+%)8! 6+#09! 20/7,2! AZBIVS8EH 9%6.)8"3()9)%,) &P#.1%0+Z!
+$6#,#2+%)0%2+$%/ 7+ -#0#2! 8TBH#"(3"=).0'& ,)*)/)<+..)'! &M%-#.1%0+Z!
SHOH#2+95)8+$/ #2B+* (B'3<39"%53.&'5=3+.35M9-%,/. 1% 0-ND+$/, #2-+18!
0%*.%3$1#3%9849(16%*%! #,*%P1*! >UHSNAPL! .%*1!.0%2+1/0*! +,2! +0+*#1/#2*1#,
0#$%!5#%42*15/01+1*6/01! 1#-%!270#, 2104$% 2B A0 %R Y8 CDCR), 2!
*703%9*!/,49!$+.170%!+!*-+44! 7->%0!&4%**116:6 W HRpS#%*1+$$7-74+1#/ !
$703%*15/0!+441#,*%$ 1! 3#*#1/0! 1+<+!1/>*0603%2!#,! 16%! 0#$%! 5#%4 2! *6/ @ %2! +,!#,$0%+*#
,7->%0! /5! .0%2#3$1#/,*! 1/@+02*! 16%! %,2! /5! 16%R1D3I%P(#>4%!' 16+1!
*$0%%,#,?! /0! 2%.4/9#,?! #[*h$A+$1#,?! 10+.*1 #,! 0#$%! 5#%42*! 50/-! .4+,1#,?! 1/!
6+03%*1!@/742!>%!>%, 965844196 $#%*16+3%! +4*/1#,$0%+*%2!#,116%! 0#$%! 5#%4 2*!
@6#36! @+*1$/*#*1%, 1! @FAB (& Y& OHOH)(

g<10+3$1*!150/-!.+,2+,7*14%+3%*8! 70%%,! */9>%+,! ./2*8! +,2! >0%+2! 54/ @ % 0*!
%+$6! $/,1+#,%2! 2#*1#,$1! $6%-#$+4! $/-./,%,1*1! 6/@%3%08! 6%<+2%3$+,/#$! +$#28!
-%1694!%*1%0!@+*!$/,*#*1%,149!5/7,2\#,1+441160%%(!;64#*'$/-./7,2!1&=mnMopXq)8!+4*/!
B,/@,! +*!-%1694! .+4-#1+1%8! >8%0a/! 26%! $4+**! /51 5+119! +$#2! -9%61694! %*1%0*!
& :Sg*)8! @6#%$6! +0%!5/0-%2!>9! 16%! %*1%0#5#$+1#/,!/5!5+119! +$#2*! @#16!-%16+,/4!
&h+1#/,+4!=%,1%0!5/0'N#/1%%$6,/4/?9!R,5/0-+1#/(B6BHERU-#5+41 S+, +4*/]
>0%! #*/4+1%2! 50/-1 OFIOHEY601 .+ HBE6YB) OHIKAO%3H/ T+ 0%*%+0$6*! 6+3%)!
$/,5#0-%2! 16+1! 6%<+2%$+,/#$! +$#28! -%1694! %*1%08! $+,! +110+$1! #,*%$1*! 1/! .4+,1*8!
@6%0%!16%9!$+,12%./*#11%??*81$/,*7-%!5//28!+,2!-+1%('R1!6+*!1>%%,!0%./01%2!50/-!
+,91 #,*06$18! #,$472#,?1 169%%1D-9@/0-! &E<3/3<(+"%& +6)F0U3%4!
10+,2%@/048A1#+,3)'& ("%.")(+, War#+8! OHOH)8!$/11/,! >/ 44 @) BB*+"<%&
%"1)8+" WA+, 286(&YBIOHCD)8!12ET 2,71 !>/0%8B%" #+/3.&'+"" % (P86 @+0#!
+(& ¥8,0HCE)(22#1#/,+4498%,?! +(& P XOHOO)! *.%$74+1%2! 16+1! .4+ 1! 3/4+1#4%!
10?2+ #B!$/-./7,2%1 $+,1+110+314+,1! >7AGFHB0'&<"%(+.)+,1 +?20#$74170+4! . %*1!
B,/@,!1/! 6+0-!*%3%0+4! $0/.*(! 16%*%! 5#,2#,?*1 2%-/,*10+1%2! 16%! 6#?76! +110+$1+,1!
#-.+3$11/516%.1+2%3$+,%8!2/2%$+,%8! 2% S+, #B LRI F>&<"%(+1¥2741*8!
*7?2?2%*1#,?2116%#0!./1%,1#+417*%!+*1%55%$1#3%!+110+$1+,1*15/0!16%!%$/4/ ?#$+4!$/,10/-
F>&<"%(+. YR 6%!/16%016+,281+*1.0%3#/ 7+ 491085681968+, 1 +H(&YBIOHOC
Q#O#4%01. HASEBOHIBL6%0%!-+9!>%6!/16%60!+0/-+ 1#$!* 7 >1 6+ BOFHU6->4%!
0#$%8!>71116#*1$/742!>%!27%!1/116%!.0%.+0+1#/,!/5!*7>#26/BS6EYIEH16%!
*9*1%0-1#,116%! +,+49HBR! $/-./7,2 *1#,1 16%! hRQ;! 4#>0+09! +0% 41 +>4308!
16%0%5/0%! 16%9! -+9! /1! >%! 2901 YEIPA217>*1+,$UD %0384 +1#4%! [#4*8!
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0%*741#,?! #,! 4%**! *7>*1+,$%*! >%#,?! %<10+$1%2(! :41%0,+1#3%498! 16%! *7>*1+,$%
*1+>HA#LWH* I, +29%0\7+1%!5/01164#* 1, 3BHABPABINB16%+2* . +$%!3/4+1#4%!*6/742!
>%!57016%0!2%1%$1%2(! M/@%3%08! 16#*1*1729!0%.0%*%,1*!/,49! +!*#,24%! +* %$1! /5!
-/0%!?%,%0+4!$/,$%.1!/5!$/-./7,2¥116+1!+0%!#,1%,2%2! 1/!+110+$1!#,*%$1*1#,1/116%!
*9*1%-(1;6%!$741#3+1#/,1/51.4+, 1*1@#16+0/-+*11/1 U1+ $A, 1116%!%$/*9*1%-!
-+91>%)!.0/-/1%2! +*1+ 1 +* %$1! /5! +,1%$/4/?2#$+4! %, 2#,%%0#, 21 *9* 1%-1 1/ #,$0%+*%0!
16%! >#/2#3%0*#19!/5!>/16!6+0-574!+,21>%,%5#$#+41#,*%$1*1 1/1$/,10/4!%+$6!/16%00! +*!
,+170+41$/,10/48!./1942840%27$#,?! 4/**%*150/-1/71>0%+B*! /5! 3+0#/7*!1 19.%*! /5!
0#3$%!5#%421.%* 1*(
R,!1>0#%58!16#*1*17291%3+47+1%2!16%!./**#>#4#19!/5!%-.4/9#,?!%<10+$1*!50/-!
2#55%0%,1! .4+,1*8! #,$AF2K7T*! 4%+3%*8! ?20%%,! */9>%+,! ./2*] +,2! >0%+2!
54/ @%OR1! @+*! 2#*$/3%0%2! 16+1! -/0%! 16+,! FHk! /5! 0#$%! #,*%$1! .%*1*! @%0%!
4+,16/..%0*!+,214%+56/..%0*!#,116%!/02%0! M%-#.1%0+(!R,! 1L6#*! 0% ?+028! $6%-#$+4*!
+$\7#0%2!270#,?! 16%! 3%0#5#$+1#/,! +0%! +4*/| FSRATROA 2005/ 7,2! #,! +44!
A+,1*81.+01#$74+049!$/-./7, 2* 1 @HIBY0<+2%$+, [#$#28!-%1694!%*1%0! ?0/7.8!
@6#%$6!-+91+110+$1!+13+0#% 19 BH2IBAB VG, 1%021#,1164#*1* 1 TBY*%!%<10+$1*!
$I742!>%! 7*%2! +*1+41%0,+1#3%*1 1/1$741#3+1#,?116%! .4+,1*116%-*%43%*1 1/1+110+$1! +,
10+.1#,*%$1!.%*1*(1:22#1#/,+4498116%9!-+91.0/-/1%'%$/4/ ?#$+41#,1%0+$1#/ ,*!+-/,?!
#,*%0$1! $/--7 #1#%*8! 5/*1%0#,?! +! >+4+,$%! >%1@%%,! .%*1! ./.74+1#/*! +,2! 16%#0!
,+170+41%,%-#%*(!;64#*1+..0/+$6!+4#? *1@%44! @#16!16%!.0#,$#.4%*!/5IR,1%?0+1%2! A%*1
S+,+?%-%,1!&RAS)#,1*7T*1+#,+>4%!+?04$74170%
|
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4/(&)/&'%&+! Z9+! G/$%12(2$'O+! X9+! 5.22,&"+! P9+! P.1$.$2+! R9! &@AN&4B! 3<;<879!
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